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GENERAL INTRODUCTION

1BACKGROUND
Sjögren’s syndrome is a systemic autoimmune disease, in which the immune cells infiltrate the 

exocrine glands including tear and salivary glands, which is thought to be the cause of dysfunction 

and possibly destruction of these glands [1-4]. It is estimated to affect about 0.5-1.0% of the adult 

population, making it the second most common rheumatic disease after rheumatoid arthritis 

[5]. Nine out of ten patients are female, and it is often diagnosed in middle−age [6, 7]. 

Sjögren’s syndrome can occur on its own (primary Sjögren’s syndrome) or it can exist 

in combination with other autoimmune diseases, such as rheumatoid arthritis, systemic 

lupus erythematosus or systemic sclerosis (secondary Sjögren’s syndrome). Patients that do 

experience symptoms and signs of dryness, together with fatigue, myalgia and arthralgia, 

without evidence of underlying generalized autoimmune disease or any other cause are 

classified as non-Sjögren’s sicca syndrome. Currently, diagnostic criteria for Sjögren’s syndrome 

are not available. For scientific purposes, Sjögren’s syndrome is classified according to the 

revised criteria of the American-European Consensus Group (Box 1). 

The hallmark symptom in Sjögren’s syndrome is generalized dryness, typically including 

dryness of the eyes (keratoconjunctivitis sicca) and mouth (xerostomia), although other organs 

like the gastrointestinal tract, kidneys, pancreas, lungs, vagina, thyroid gland, skin and vasculature, 

liver, and bladder may also be involved [6]. Other common symptoms include myalgia and 

arthralgia [8]. Moreover, 57 to 74% of the patients report clinically significant levels of fatigue 

[9-12]. Both dryness and fatigue are a threat to mental well-being and daily life functioning [13, 14]. 

This thesis examines these two core consequences of Sjögren’s syndrome: dryness and fatigue. 

DRYNESS
The infiltration of exocrine glands in Sjögren’s syndrome results in dryness throughout the body. 

Studies regarding consequences of dryness commonly focused on affected body structures 

and related functions [15-19], sometimes concerning one particular aspect such as speaking 

[20], hearing [21], vision [15], eating [22], or the skin [23, 24]. The impact from the perspective 

of patients is largely unknown. Quantitative studies indicated some negative consequences of 

Sjögren’s syndrome for quality of life and daily activities [25-33], but these studies mostly applied 

to generic consequences of the disease [25, 26, 28, 33] instead of specific consequences of 

dryness, or the studies involved small groups of participants [27, 29-31]. As yet an encompassing 

overview of the consequences of dryness from the perspective of the patient is lacking.

Malfunctioning of the exocrine glands can hamper the ability to produce tears. When Henrik 

Sjögren introduced Sjögren’s syndrome in 1933, he described 19 patients with dry eyes, problems with 

crying, dryness of the mouth, and rheumatism. In this description, patients reported that their eyes 

stayed dry while crying, although they knew for sure that they were able to cry with tears before, and 

they also experienced irritation in the eyes, which turned red [35]. Emotional crying is considered to 

have at least two functions. First, it is a distress signal, a powerful emotional expression that elicits 

attention and support from the social environment. Second, it has been attributed arousal-reduction 

functions that facilitate psychological and physiological recovery when distressed [36-38]. The few 

9



CHAPTER 1

1 Box 1. International classification criteria for Sjögren’s syndrome [1]

I. Ocular symptoms: a positive response to at least one of the following questions:
1. Have you had daily, persistent, troublesome dry eyes for more than 3 months?
2. Do you have a recurrent sensation of sand or gravel in the eyes?
3. Do you use tear substitutes more than 3 times a day?

II. Oral symptoms: a positive response to at least one of the following questions:
1. Have you had a daily feeling of dry mouth for more than 3 months?
2. Have you had recurrently or persistently swollen salivary glands as an adult?
3. Do you frequently drink liquids to aid in swallowing dry food?

III.  Ocular signs—that is, objective evidence of ocular involvement defined as a positive result for 
at least one of the following two tests:
1. Schirmer's I test, performed without anaesthesia (≤5 mm in 5 minutes)
2.  Rose bengal score or other ocular dye score (≥4 according to van Bijsterveld's scoring 

system)

IV.  Histopathology: In minor salivary glands (obtained through normal-appearing mucosa) focal 
lymphocytic sialoadenitis, evaluated by an expert histopathologist, with a focus score ≥1, 
defined as a number of lymphocytic foci (which are adjacent to normal-appearing mucous 
acini and contain more than 50 lymphocytes) per 4 mm2 of glandular tissue

V.  Salivary gland involvement: objective evidence of salivary gland involvement defined by a 
positive result for at least one of the following diagnostic tests:
1. Unstimulated whole salivary flow (≤1.5 ml in 15 minutes)
2. Parotid sialography showing the presence of diffuse sialectasias
3. Abnormal salivary scintigraphy

VI. Autoantibodies: presence in the serum of the following autoantibodies:
1. Antibodies to Ro(SSA) or La(SSB) antigens, or both

Primary Sjögren’s syndrome
In patients without any potentially associated disease, primary Sjögren’s syndrome may be defined 
as follows: 

a.  The presence of any 4 of the 6 items is indicative of primary Sjögren’s syndrome, as long as 
either item IV (Histopathology) or VI (Serology) is positive, or 

b. The presence of any 3 of the 4 objective criteria items (that is, items III, IV, V, VI)

Secondary Sjögren’s syndrome
In patients with a potentially associated disease (for instance, another well-defined connective 
tissue disease), the presence of item I or item II plus any two from among items III, IV, and V may be 
considered as indicative of secondary Sjögren’s syndrome.

Non-Sjögren’s sicca syndrome [34]
In patients without any potentially associated disease, non-Sjögren’s sicca syndrome may be 
defined as follows:

a. The presence of less than 3 of the 4 objective criteria items (items III, IV, V, VI)
b. Item IV (Histopathology) and VI (Serology) are negative

articles addressing crying problems in Sjögren’s syndrome documented that some patients with dry 

eyes report being able to produce tears after an emotional event [39], whereas other patients are 

not able to produce emotional tears, which they consider a serious problem [40]. This suggests that 

crying ability differs between individuals and that it is relevant to mental well-being. However, it is 

unknown whether variations in the crying ability of patients with Sjögren’s syndrome reflect normal 
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1
variation, whether there are multiple relevant dimensions of crying, and whether problems with 

crying have an impact on mental well-being. 

A possible hampered ability to cry in patients with Sjögren’s syndrome may also affect 

their ways of dealing with emotions. People use emotion processing styles and emotion 

regulation strategies to deal with their emotions [41]. Emotion processing styles refer to 

relatively automatic appraisals of events, which determine the type and strength of emotional 

experiences [42], whereas emotion regulation strategies refer to the intentional behaviors 

and thoughts by which people influence or control when and how specific emotions are 

experienced and expressed [43]. A reduced tear production may change the way patients with 

Sjögren’s syndrome process emotions, because arousal-reduction through crying is restricted. 

Moreover, the ways of regulating emotions may be changed because expressing distress 

through crying is hindered. By comparing the emotion processing and regulation of people 

with and without Sjögren’s syndrome, it will be shown whether it is worthwhile to focus on 

dealing with emotions in Sjögren’s syndrome in a therapeutic context. 

FATIGUE
Fatigue is a highly prevalent and debilitating symptom in Sjögren’s syndrome. Patients are 

frustrated by distressing and often invalidating effects of fatigue on daily life [9, 10, 12, 44, 45]. 

Although the inflammatory process is thought to be a precipitating and maintaining factor of 

fatigue in Sjögren’s syndrome, associations of clinical and laboratory variables with chronic 

fatigue are mostly absent [10, 46-48]. While the precise biological factors that impact on fatigue 

are unknown, numerous findings do suggest that cognitive and behavioral factors are, at least 

partly, responsible for the persistence of fatigue [9, 49]. 

Examples of variables that may influence the maintenance of fatigue include fear of movement 

(kinesiophobia) [9, 11] and avoidance of physical activity [50], suggesting that fatigue could be 

targeted by behavioural means such as a change of physical activity. In Sjögren’s syndrome, 

physical capacity is low and associated with the severity of fatigue [51]. Furthermore, a physical 

exercise intervention proved to favourably influence fatigue [52]. In addition, cognitions about 

physical activity seem to play an important role in fatigue and fatigue reduction [53, 54]. As yet, 

the association of physical activity and physical activity cognitions with fatigue in patients with 

Sjögren’s syndrome are unexplored but potential means to reduce fatigue. 

Next to physical activity and activity cognitions, other alleged maintaining factors of fatigue 

are negative cognitions such as catastrophizing and helplessness [9, 55], negative emotions 

such as depression and anxiety [9, 11, 56], and social factors such as lack of social support [57], or 

overprotective responses of other people [58]. Some of these psychological factors co-occur, 

which may suggest a common underlying mechanism [59], which can be revealed by exploring 

psychological profiles in patients with Sjögren’s syndrome. In evaluations of cognitive-

behavioral interventions in other diseases, the psychological profile of the patient has been 

indicated to be associated with the outcome of the intervention [60-65] and can therefore be 

important to tailor interventions to the psychological profile of patients [66]. 
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1
Up to now, no effective pharmacological or immunological therapies are available for patients 

with Sjögren’s syndrome [67]. There is some evidence that pharmacotherapy with rituximab can 

have an effect on fatigue in Sjögren’s syndrome [68, 69], but larger randomized controlled trials 

need to provide proof of concept. If so, the high costs of this drug would hamper large-scale 

implementation, increasing the need for reasonable alternatives [70]. An evaluation of an alleged 

vitalizing hormone (dehydroepiandrosterone) in patients with Sjögren’s syndrome demonstrated 

that fatigue may be ameliorated through non-pharmacological mechanisms. The belief to have used 

dehydroepiandrosterone was a stronger predictor for improvement of fatigue and well-being than 

the actual use of this hormone [67]. This suggests that fatigue might be treated by a psychological 

intervention, i.e. an intervention that is directed at thoughts, behavior, and feelings of patients. In 

chronic fatigue syndrome, cognitive behavioral therapy combined with graded exercise therapy 

showed the best results in reducing fatigue, compared with immunological, pharmacological and 

alternative medicine interventions [71]. Also in other diseases, a combination of cognitive behavioral 

therapy and exercise training has been shown successful to reduce fatigue [72-75]. This indicates 

the relevance of developing an intervention consisting of cognitive behavioral therapy and exercise 

therapy for fatigue in Sjögren’s syndrome, whereby specific aspects of this patient group, e.g. 

dryness and an older age as well as maintenance of effects are to be taken into account. 

AIMS AND OUTLINE
This thesis describes the consequences of the two core symptoms of Sjögren’s syndrome for 

patients’ well-being and daily life functioning, and possible targets for treatment. Chapters 

2, 3 and 4 describe consequences of Sjögren’s syndrome for dryness, and in more detail the 

consequences for crying and emotional well-being. Chapters 5, 6, and 7 identify potential 

targets in the treatment of fatigue and options for treatment of fatigue in Sjögren’s syndrome. 

In Chapter 2, a concept mapping technique is used in order to reveal a comprehensive overview 

of the consequences of dryness as perceived by patients with Sjögren’s syndrome. 

Chapter 3 describes which dimensions of crying can be distinguished in patients with Sjögren’s 

syndrome, whether these dimensions are correlated with ocular dryness and mental well-

being, and whether these dimensions deviate from demographically-matched comparison 

subjects from the general population. Insight into the dimensionality of crying is important 

because a possibly hampered ability to cry and adverse consequences of crying in patients 

with dry eyes may reduce mental well-being and thwart the important functions of crying of 

signaling social distress and reducing arousal.

Differences in emotion processing and emotion regulation between people with and without 

Sjögren’s syndrome are described in Chapter 4. Moreover, associations between the processing 

and regulation of emotions and mental well-being are studied. By comparing emotion 

processing and regulation of people with and without Sjögren’s syndrome, and by studying 

relations with mental well-being, it will be shown whether it is worthwhile to therapeutically 

focus on dealing with emotions in Sjögren’s syndrome.
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1
In Chapter 5, levels of fatigue and physical activity in patients with Sjögren’s syndrome as compared 

to control subjects from the general population are described, and associations of physical activity 

and physical activity cognitions with multiple dimensions of fatigue in patients with Sjögren’s 

syndrome. Knowledge of the relative importance of physical activity and physical activity cognitions 

as maintaining factors of fatigue can help to better tailor interventions in Sjögren’s syndrome. 

Chapter 6 describes psychological profiles in patients with primary Sjögren’s syndrome and the 

accompanying levels of fatigue. These psychological profiles can be used in research of factors 

influencing fatigue in patients with Sjögren’s syndrome and to tailor therapy to individual 

characteristics maintaining fatigue.

The development of cognitive behavioural therapy combined with exercise training aimed at 

the reduction of fatigue in patients with Sjögren’s syndrome is described in Chapter 7. Outlined 

are (1) the theoretical principles and empirical findings that guided the development of the 

intervention, (2) the content and format of the intervention, and (3) the first experiences with 

the intervention and its feasibility. 

Chapter 8 summarizes and discusses the main findings of this thesis and presents clinical 

implications and future directions.
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ABSTRACT
Objectives 
Sjögren’s syndrome is characterized by infiltration of the exocrine glands, resulting in dryness 

of eyes, mouth, and other parts of the body which is a threat to everyday functioning and well-

being. Aim of this study was to offer a comprehensive overview of the consequences of dryness 

as perceived by patients with Sjögren’s syndrome. 

Methods 
A concept mapping technique was used. First, in depth interviews with ten patients with 

Sjögren’s syndrome yielded a wide-ranging overview of the consequences of dryness. Next, 

30 patients individually sorted the 70 statements derived from the interviews according to 

similarity. Finally, hierarchical cluster analysis structured these consequences of dryness.

Results 
The hierarchical structure of dryness showed a higher-order distinction between a generic 

‘psychosocial burden’ cluster that included statements about consequences that are also observed 

in other diseases and a ‘disease-specific’ cluster that was subdivided into 1) physical consequences 

reflecting primary symptoms in the ‘eyes’ and ‘mouth’, and secondary consequences comprising 

‘participation’ in social activities, problems with ‘intimacy’, and systemic ‘somatic’ problems, and 

2) ‘miscellaneous’ consequences including ‘sensitivity’, ‘dry hair’, and use of ‘aids’. 

Conclusions 
This study revealed a structured overview of consequences of dryness from the perspective 

of patients, which can be used in assessment to get a quick impression of consequences that 

are important for an individual patient, in therapeutic goal setting, in the construction of 

interventions aimed to relieve the burden of dryness, and in the evaluation of medical and non-

medical interventions or education.
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INTRODUCTION
The chronic autoimmune disease Sjögren’s syndrome is characterized by lymphocyte 

infiltration of exocrine glands [1]. Patients report low physical and mental wellbeing [2, 3] and 

high fatigue [4-6]. Key feature of Sjögren’s syndrome is dryness of eyes, mouth, and other parts 

of the body, which may have multiple consequences on, e.g., physical activity, intimacy, work, 

daily activities, and social life [4]. A comprehensive overview of the consequences of dryness 

can contribute to adequate education and management of Sjögren’s syndrome.   

The infiltration of exocrine glands in Sjögren’s syndrome results in dryness throughout 

the body. Up to now, most reports and studies regarding consequences of dryness focused 

only on affected body structures and related functions [7-11], sometimes concerning one 

particular aspect such as voice [12], hearing [13], vision [7], eating [14], or skin [15, 16]. The 

impact from the perspective of patients is largely unknown. Quantitative studies indicated 

negative consequences of Sjögren’s syndrome for quality of life and daily activities [17-25], but 

these studies mostly applied to generic consequences of the disease [17, 18, 20, 25] instead 

of specific consequences of dryness, or the studies involved small groups of participants [19, 

21-23]. A couple of studies sideways mentioned potentially relevant psychological and social 

consequences of dryness without actually studying these consequences [26-28]. Three studies 

qualitatively examined consequences of Sjögren’s syndrome in general, focusing on quality of 

life [29, 30], social isolation, and expenses on drugs and dental treatment [31]. Thus, although 

all these studies together describe multiple consequences of dryness, most studies focused 

on a single aspect, did not pay attention to the impact of dryness from the perspective of 

patients, or used a qualitative or quantitative approach only. As yet an encompassing overview 

of the consequences of dryness from the perspective of patients by a combined qualitative and 

quantitative approach is lacking.

Aim of this study was to offer a comprehensive overview of the consequences of dryness 

as perceived by patients with Sjögren’s syndrome. A concept mapping technique comprising 

three steps was used. First, open-minded, in-depth interviews were applied to obtain an 

extensive overview of consequences of dryness from the perspective of patients. Second, a 

card-sorting task was used to let patients individually sort the statements derived from the 

interviews according to similarity and relevance. Finally, a hierarchical cluster analysis was used 

to structure the consequences of dryness. We expected multiple life domains to be influenced 

by the dryness, namely body structures and functions, activity limitations and participation, and 

social relationships [29, 30, 32, 33]. The overview yielded by this concept mapping technique 

can be used as an assessment instrument to get a quick impression of consequences of dryness 

that are important for an individual patient.

METHODS
Patients were recruited through an announcement on the website of the Dutch Association 

Sjögren Patients. This resulted in ten women with Sjögren’s syndrome agreeing to participate in 

interviews and 35 (32 women, 3 men) in the card-sorting task. This is a safe choice. A sample size 
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between 10 and 20 people has been suggested to be a workable number [34]and a resampling 

study involving 168 subjects found that clusters were very similar with sample sizes between 20 

to 30 [35]. Demographic characteristics of the groups are shown in Table 1. 

The interviews took place at the homes of the participants and were performed by one 

member of the research team (LSDK). The interviews were partly open and partly semi-structured. 

The duration was around two hours. The main question was: “What are the consequences of 

dryness for you?” and “Can you give some examples of life domains in which you experience the 

consequences of dryness?”. The interviewer encouraged each participant to elaborate on answers 

in order to obtain as many consequences as possible. After the interviews, all statements were 

listed and evaluated by the research team. It was checked whether the statements really reflected 

consequences of dryness (and not of other symptoms, e.g., fatigue). In addition, statements 

were removed if they were ambiguous, abstract or overlapping (e.g., “I have to cough often 

because of though mucus”, and “I regularly have regurgitation because of though mucus”), and 

when statements could not be generalized to the whole patient group (e.g., statements about 

pregnancy). These statements were adjusted with respect to language and grammar and modified 

Table 1. Demographic and medical characteristics of the participants in the interviews (n=10) and the 
card-sorting task (n=35)

Interviews Card-sorting task

Age in years, mean (S.D.) 54 (7.1 ) 60 (11.5)

Gender, n (%)
Female
Male

10 (100)
0 (0)

32 (91)
3 (9)

Educationa, n (%)
Low
Medium
High

0 (0)
7 (70)
3 (30)

4 (12)
19 (54)
12 (34)

Marital status, n (%)
Single
With partner
Divorced
Widowed

2 (20)
8 (80)
0 (0)
0 (0)

3 (9)
30 (85)

1 (3)
1 (3)

Work status, n (%)
Unemployed 
Employed < 30 hours a week
Employed ≥ 30 hours a week
Retired
Other

2 (20)
6 (60)
0 (0)
1 (10)
1 (10)

8 (23)
7 (20)
3 (8)

14 (40)
3 (9)

Time since diagnose in years (mean, range) 12 (2-35) 11 (1-29)

Diagnosed by, n (%)
Rheumatologist
Other medical specialist 
General practitioner

7 (70)
2 (20)
1 (10)

21 (60)
14 (40)
0 (0)

a Education: ‘Low’: Primary school or lower vocational secondary education, ‘Medium’: intermediate general 
secondary education or intermediate vocational education and ‘High’: higher general secondary education, 
higher vocational education, or university education
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to statements fitting the phrase “A consequence of dryness is…”. The selected statements were 

numbered and printed on separate cards for use in the card-sorting task. 

The card-sorting task was performed at Utrecht University by 27 participants and at their homes 

by eight participants. The duration was 45 to 60 minutes. There were two types of tasks. In the 

first task, participants individually categorized the cards with the statements from the interviews 

into piles according to their similarity of consequences of dryness. Each pile with relatively similar 

statements was then labeled. The following rules applied: all statements had to be placed in a pile; 

each statement could be placed in one pile only; each pile could contain two to 25 statements; and 

four to 20 piles could be formed. In the second task, participants individually categorized the cards 

based on the least to most severe consequences of dryness. The following rules applied: exactly five 

piles had to be formed from least (pile 1) to most severe (pile 5); statements had to be distributed 

equally across the five piles; all statements had to be placed in a pile; and each statement could be 

placed in one pile only. The results were written down on a score form by the participants.

The study was conducted according to the principles of the Declaration of Helsinki (6th 

revision, Seoul 2008), and in accordance with the Dutch Medical Research Involving Human 

Subjects Act (WMO). The study was approved by the research committee of the Faculty of Social 

and Behavioral Sciences of Utrecht University. All participants provided written informed consent.

Statistical analyses
Cluster analysis is a statistical technique to classify objects of a similar kind into clusters [36]. 

These clusters are organized hierarchically and can be graphically presented in a dendogram. 

Hierarchical cluster analysis (Ward’s method, squared Euclidean distances) in the statistical 

software program IBM SPSS Statistics for Windows, version 20.0 (IBM Corp, Armonk, NY, USA), 

was used to classify the statements that were individually categorized by the participants 

according to their similarity. Participants who were not able to classify seven or more 

statements (≤ 10%) were removed from the analyses. Statements placed in the same pile by 

many participants were grouped on the lowest level. The lower-order clusters that were the 

most closely related were grouped in higher-order clusters. These higher-order clusters were 

grouped in still higher-order cluster until there was a single higher-order cluster. The final 

number of lowest-order clusters was set by the researchers, and based on the agglomeration 

schedule and dendogram produced by the statistical software, showed which statements 

were combined at each stage of the hierarchical clustering process [36]. The main criterion 

was that the separate lower-order clusters of statement should reflect distinct components of 

consequences of dryness. The final hierarchical organization was established by consensus of 

the research team (NVL, LSDK, MS, RG). Labels given by the participants that fitted the grouped 

items were used to label the clusters as graphically represented in a dendogram. 

The sorting of items by severity were used to calculate for each statement and cluster a 

mean score reflecting how severe the statement or cluster was as a consequence of dryness 

according to the participants. 
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RESULTS
The interviews yielded 773 statements about consequences of dryness. Removing statements 

that could not be generalized, statements not reflecting a consequence of dryness, and 

ambiguous and overlapping statements resulted in consensus (NVL, LSDK, MS, RG) in a final 

selection of 70 statements (Table 1).

In the first (similarity) type of card-sorting task, the number of piles across the participants 

varied from four to 12. After the card-sorting task, one statement was deleted since the male 

participants indicated this statement could not be generalized to all participants (“Problems 

with sexuality because of vaginal dryness”). Five female participants (mean age 69 years) 

who were not able to classify seven or more statements (≤ 10%) were removed from analyses. 

Four participants left a single statement out and eight participants had two to five “missing” 

statements. In cluster analysis, these statements were put in a “miscellaneous” pile for each 

of these participants. In the second (severity) type of the card-sorting task, two participants 

were not able to classify seven or more statements (≤ 10%) and were therefore removed from 

the analyses, one participant left a single statement out, and five participants had two to seven 

missing statements. 

Figure 1 shows the outcome of the hierarchical cluster analysis with the resulting 69 statements. 

The consequences of dryness were at the highest-order level divided into ‘psychosocial burden’ 

and ‘disease-specific’ consequences. Psychosocial burden included consequences for quality of 

Figure 1. The hierarchical overview of consequences of dryness.
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Table 2. The nine clusters of consequences of dryness for patients with Sjögren’s syndrome, with the 
number of statements between brackets and for each cluster the severity rating of the statements that all 
started with “A consequence of dryness is …”

Severity

Mean (SD)

CLUSTER 1. Psychosocial burden (9) 3.10 0.81

… decreased wellbeing: dejection, frustration, concern/anxiety, fear, anger 3.37 1.31

… decreased self-confidence/self-esteem 3.31 1.40

… feeling embarrassed because of physical appearance: cracked mouth corners, 
 bad teeth and skin, goggles

2.77 1.31

… a lack of understanding amongst close friends and relations 3.43 1.59

… reliance on moral support, understanding and help from close relations 2.58 1.43

… experiencing restrictions in joining group activities such as outings and family  activities 3.22 1.26

… experiencing restrictions in the execution of hobbies: cycling, swimming,  
singing, playing, playing wind instruments

3.10 1.27

… difficulties with the duration, speed or effort required when performing tasks 3.44 1.29

… experiencing restrictions in playing sports and exercising 2.78 1.29

life that can also occur in other diseases. The cluster comprised nine statements, e.g. “Decreased 

wellbeing (dejection, frustration, concern/anxiety, fear, anger)”. 

The disease-specific consequences comprised ‘physical’ and ‘miscellaneous’ consequences. 

Physical consequences included  ‘primary’ symptoms referring to ‘eyes’ comprising eight statements, 

e.g. “Impaired sight: blurred vision, seeing spots, focusing problems”, and ‘mouth’, which included 

13 statements, e.g. “Dental problems: enamel/retracting gums/cavities in teeth, molars/bad teeth. 

‘Secondary’ consequences categorized under physical consequences included ‘participation’ (ten 

statements, e.g. “Being inconvenienced by smoke”), ‘intimacy’ (three statements, e.g. “Deriving 

less pleasure from sexual activities”), and ‘somatic’, mostly systemic, consequences (20 statements, 

e.g. “Internal inflammations: lungs, bladder, intestines, etc.”). The ‘miscellaneous’ category 

included ‘sensitivity’ (four statements, e.g. “‘Sticking’ palate/mouth/tongue/lips”), ‘dry hair’ (one 

statement: “Unmanageable, dry hair”), and the use of ‘aids’ (one statement: “Use of aids, such as 

ointment, spray, capsules, goggles, chewing gum”). The number of lowest order clusters was set 

at 9. Decreasing this number to eight would combine the clusters ‘eyes’ and ‘mouth’, which reflect 

distinct consequences. Increasing the number of clusters to ten would separate the two statements 

“Having difficulty crying” and “Being inconvenienced by air conditioning: car, hospital, plane, etc.” 

from the ‘participation’ cluster, which didn’t make two new, clearly interpretable clusters. 

Table 2 shows the nine lowest-order clusters in the order in which they appeared in the 

outcome of the hierarchical cluster analysis. For each cluster the included statements are given 

as well as the average severity ratings of each cluster and each statements. For the clusters, 

this score ranged from 1.75 (‘Dry hair’) to 3.25 (‘Somatic’). For the individual statements, this 

score ranged from 1.75 (“Unmanageable, dry hair” and “Experiencing problems when using 

cosmetics”) to 4.41 (“Internal inflammations: lungs, bladder, intestines, etc.”). 
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Table 2. Continued

Severity

Mean (SD)

CLUSTER 2. Sensitivity (4) 2.82 0.51

… a sandy or gritty sensation in the eyes 3.53 1.37

… ‘sticky’ palate/mouth/tongue/lips 3.44 1.24

… experiencing problems when using cosmetics 1.75 1.16

… having difficulty being touched 2.56 1.50

CLUSTER 3. Dry hair (1) 1.75 1.13

… unmanageable, dry hair 1.75 1.13

CLUSTER 4. Aids (1) 2.19 1.35

… use of aids, such as ointment, spray, capsules, goggles, chewing gum 2.19 1.35

CLUSTER 5. Eyes (8) 3.16 0.80

… sensitivity to bright lights 3.47 1.46

… headache caused by dry eyes 3.39 1.23

… pain/burning sensation because of drops/gel 2.72 1.20

… excessive blinking: focusing, forcing, tears 2.72 1.46

… repeated eye inflammations 4.23 1.11

… not being able to rub eyes 2.59 1.41

… not being able to read long because of eye fatigue 2.56 1.32

… impaired sight: blurred vision, seeing spots, having difficulty focusing 3.59 1.34

CLUSTER 6. Mouth (13) 2.94 0.55

… having to grind food 2.16 1.42

… adding fluid/sauces to food 2.41 1.56

… experiencing restrictions in eating spicy/hard/sour/dry food 2.50 1.43

… experiencing restrictions when eating out 2.33 1.37

… dental problems: enamel/retracting gums/cavities in teeth, molars/bad teeth 3.91 1.17

… additional dental costs (dentist, dental hygienist) and having to use aids 2.90 1.53

… having difficulty swallowing 3.84 1.22

… having to drink a lot 2.55 1.33

… rinsing mouth: when waking, after meals 2.23 1.38

… feeling as if one is about to vomit because of a dry throat/uvula 2.97 1.06

… waking up often because of dry mouth/throat or because of the need to urinate, drink, etc. 3.39 1.20

… white or red sore spots, canker sores or fungal infections in mouth and on tongue 3.28 1.14

… experiencing problems with speaking 3.72 1.25

CLUSTER 7. Participation (10) 2.80 0.58

… having difficulty crying 2.88 1.43

… being inconvenienced by air conditioning: car, hospital, plane, etc. 2.87 1.46

… inflammations in ear, nose and throat (ENT) 3.94 1.22

… sensitivity to water/sunshine 2.72 1.05
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Table 2. Continued

Severity

Mean (SD)

… experiencing problems outside the home because of climate control  
and the lack of humidifiers and sun screens

2.35 1.47

… being inconvenienced by the weather: dry warmth, freezing cold, wind 2.84 1.25

… being inconvenienced by smoke 3.00 1.24

… being impeded from visiting the beach: sand, wind, bright light 1.97 1.20

… being unable to share feelings through crying: at a funeral or wedding, 
to show happiness, etc.

2.78 1.43

… having difficulties looking at a digital screen for long: TV, computer, cinema 2.63 1.29

CLUSTER 8. Intimacy (3) 2.44 1.17

… deriving less pleasure from sexual activities 2.84 1.50

… experiencing problems with kissing 2.25 1.46

… having to use aids for sexual activities 2.25 1.50

CLUSTER 9. Somatic (20) 3.25 0.42

… bad breath or bad taste in the mouth 2.91 1.40

… hearing impairment 3.44 1.27

… gastric acid 2.97 1.26

… thick mucus 3.31 1.15

… decreased functioning of the kidneys 3.97 1.53

… haemorrhoids or anal fissures 3.16 1.32

… hardening of faeces 3.09 1.35

… internal inflammations: lungs, bladder, intestines, etc. 4.41 1.13

… being short of breath 3.78 1.01

… painful inhalation 3.66 1.26

… experiencing difficulties in the morning or when visiting the toilet at night  
because of eye pads and bandages, eyelids that are sticky with thickened  
mucus and impaired sight

2.66 1.40

… crusts on the inside of the nose 2.59 1.13

… skin problems: inflammations, itches, cracks, excessive dryness, eczema 3.81 1.06

… poor quality of saliva, tears, nasal mucus 3.38 1.29

… coughing, clearing throat 3.13 1.24

… biting one’s cheek, lip or tongue 2.25 1.02

… small wounds and injuries heal less quickly 3.03 1.00

… having difficulty sweating and cooling down 2.88 1.26

… not feeling fit when waking up 4.19 1.14

… sore hands when peeling potatoes or using detergents 2.34 1.10
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DISCUSSION
This study offered an encompassing overview of the consequences of dryness from the 

perspective of the patients. The hierarchical overview comprised generic psychosocial 

consequences and disease-specific consequences including primary symptoms of eyes and 

mouth and secondary consequences comprising participation in social activities, intimacy 

problems, somatic (systemic) problems, and miscellaneous consequences of the disease. 

The consequences of several rheumatic diseases have been structured following the 

International Classification of Functioning, Disability and Health (ICF, World Health Assembly, 

2001), such as in rheumatoid arthritis [37] and osteoarthritis [38]. This framework includes the 

domains ‘functioning and disability’, ‘activity limitations and participation restriction’ as well as 

contextual environmental and personal factors. All these aspects were well represented in the 

overview as revealed in the current study, which included besides affected body structures and 

related functions (eyes, mouth, and somatic), also activity limitations and participation restrictions 

due to dryness, such as participation in social activities, intimacy, lack of understanding, and 

feeling embarrassed. Although some of the psychosocial consequences were indicated in 

previous qualitative studies [29, 30], the encompassing overview of psychosocial consequences 

of dryness as revealed in the current study is new and indicates that healthcare providers, patient 

societies, and researchers should give attention to the psychosocial burden of dryness.

The overview of the burden of dryness can be used as an assessment instrument to get 

a quick impression of consequences of dryness that are important for an individual patient. 

It can also be used in education by rheumatologists, patient associations, psychologists, 

nurses, and nurse practitioners to inform patients and patient’s partners or relatives about the 

possible barriers imposed by dryness and to develop (self-management) interventions to deal 

with these consequences [29, 30]. The taxonomy of consequences may also be of interest to 

companies that develop drugs or medical appliances to relieve the consequences of dryness, 

and for technical designers, for example in the development of air-conditioning, humidifiers, 

vaporizers, or other applications that impact on dryness in a positive or negative way [33, 39].  

The severity of consequences of dryness was rated by patients in this study. Physical 

consequences, particularly inflammations, were judged to be very severe consequences of dryness. 

Also on average high ratings were given to statements involving psychosocial consequences, such as 

decreased self-confidence, lack of understanding, restrictions in joining group activities, impaired 

sight, and problems with speaking. These aspects are important for physical and mental well-being 

[40]. Both self-management and education for partners, friends and family can be used to try to 

relieve this burden of dryness [29]. On average, the consequences patients can control or manage 

were rated as least severe. This is in agreement with studies in other symptoms, for example pain, in 

which a higher sense of control has been related to less psychological distress [41]. 

It is emphasized that the severity attached to the consequences of dryness varies from person to 

person. The observed clusters with consequences of the current study can be used, e.g., in clinical 

encounters, to get a quick overview of the consequences that bother most to an individual patient. 

This priority can be applied in therapeutic goal setting. Moreover, the overview of our study can be 
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used in the development of a questionnaire, in the construction of interventions aimed to relieve the 

burden of dryness, and in the evaluation of medical and non-medical interventions or education. 

A strength of this study is that we used an inductive, open-minded approach in a 

heterogeneous group of participants. Patients were seen as the ultimate experts of consequences 

of dryness, and they participated also in the group of researchers in each phase of the study 

[42]. Another strength is the consecutive use of qualitative and quantitative methods starting 

with a description based on in-depth individual reports but progressing towards a taxonomy 

beyond the subjective interpretation of subjects or researchers. A limitation of the current 

study is that the wording of statements could have influenced the sorting.

In conclusion, this study provided a comprehensive overview of the consequences of 

dryness from the perspective of patients with Sjögren’s syndrome. The findings give direction 

to assessment, therapeutic goal-setting, evaluation, and development of questionnaires and 

observation instruments, and may ameliorate communication between patients and specialists, 

which can lead to improved therapeutic targets in this patient group. 
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ABSTRACT
Introduction 
This study examined dimensions of crying and its relations with ocular dryness and mental 

well-being in patients with Sjögren’s syndrome, a systemic autoimmune disease with dryness 

as primary symptom. 

Methods 
Three-hundred patients with Sjögren’s syndrome completed questionnaires on crying, dryness, 

and well-being. 

Results 
The crying questionnaire revealed four dimensions: Susceptibility (including crying sensibility 

and crying ability), Somatic consequences, Frustration, and Suppression. Compared to 100 

demographically-matched reference subjects from the general population, patients scored low on 

Susceptibility and high on Somatic consequences and Suppression. The crying dimensions generally 

showed significant but weak associations with ocular dryness and mental well-being in patients. 

Conclusions 
This is the first quantitative study indicating that crying problems are more common in patients 

with Sjögren’s syndrome than in the general population. Perhaps, patients who experience 

problems with crying could be helped to rely on other ways of expressing emotions than crying 

in tear-inducing situations. 
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INTRODUCTION
When Henrik Sjögren introduced Sjögren’s syndrome in 1933, he described 19 patients with 

rheumatism, dryness of the mouth, and problems with crying. Patients reported that their eyes 

stayed dry during crying, although they knew for sure that they were able to cry with tears 

before, and they also experienced irritations in the eyes, which colored red [1]. In the years 

thereafter, Sjögren’s syndrome has been firmly established as a disease, but up to now, only few 

studies have addressed problems with crying in this group [2-4], and to date no research on 

crying in patients with ocular dryness has been conducted. 

Sjögren’s syndrome is a systemic autoimmune disease with a female preponderance, 

affecting about 0.5% of the adult population. Lymphocyte infiltration of exocrine glands results 

in the hallmark symptoms, such as dryness of the eyes (keratoconjunctivitis sicca) and mouth 

(xerostomia) [5-9]. Ocular dryness and reduced tear production may influence the ability 

to produce emotional tears [1, 2]. Crying has been defined as a secretomotor phenomenon 

characterized by the shedding of tears from the lacrimal apparatus, without any irritation of 

the ocular structures, and often accompanied by alterations in the muscles of facial expression, 

vocalizations, and in some cases, sobbing, which is the convulsive inhaling and exhaling of air with 

spasms of the respiratory and truncal muscle groups [10]. Crying is considered to have at least 

two functions. First, it is a distress signal, a powerful emotional expression that elicits attention 

and support from the social environment. Second, it has been attributed arousal-reduction 

functions that facilitate psychological and physiological recovery when being distressed [11-13]. 

The few articles addressing crying problems in Sjögren’s syndrome documented that some 

patients with dry eyes report to be able to produce tears after an emotional event [4], whereas 

other patients are not able to produce emotional tears, which they consider a serious problem 

[2]. This suggests that crying ability differs between individuals and that it is relevant to mental 

well-being. However, it is unknown whether variations in the crying ability of patients with 

Sjögren’s syndrome reflect normal variation, whether there are multiple relevant dimensions of 

crying, and whether these dimensions are related to mental well-being. We expect that patients 

with Sjögren’s syndrome on average experience more crying problems than people in the 

general population because of the physical limitation imposed on crying due to the dry eyes. In 

the general population several other aspects of crying have been distinguished such as crying 

sensibility, somatic and mental consequences of crying (relief, frustration), and suppression of 

crying [14]. A well-known personality dimension relevant to crying is affect intensity, the strength 

with which emotions are experienced [15, 16]. Affect intensity is reflected in susceptibility to 

crying in emotional situations, such as when saying goodbye to a beloved one or when watching 

a touching movie [14-16]. Our previous study observed individual differences in affect intensity 

among patients with Sjögren’s syndrome, but the level of affect intensity did not differ between 

patients and people from the general population [17]. Another aspect of crying that may be 

specific for the Sjögren’s population involves somatic consequences, such as irritations in the 

eyes [1], and psychological consequences, such as frustration with crying inability [2]. Insight 

into the dimensionality of crying is important because a possible hampered ability to cry and 
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adverse consequences of crying in patients with dry eyes may influence mental well-being and 

the aforementioned crying functions of signaling social distress and reducing arousal.

The aim of this study was to examine whether and which dimensions of crying can be 

distinguished in patients with Sjögren’s syndrome, whether these dimensions are correlated 

with ocular dryness and mental well-being in patients with Sjögren’s syndrome, and whether 

differences in the scores on these crying dimensions are observed between patients with 

Sjögren’s syndrome and a demographically-matched comparison group from the general 

population. We hypothesized that several dimensions of crying are present in patients with 

Sjögren’s syndrome, reflecting individual differences in their ability to cry, susceptibility 

to crying and the somatic and psychological consequences of crying. Furthermore, we 

hypothesized that patients with Sjögren’s syndrome experience more problems with crying 

than people from the general population and that crying problems are associated with ocular 

dryness and lower mental well-being in the Sjögren’s group. 

METHODS
Patients
Patients diagnosed with primary Sjögren’s syndrome according to the criteria of the American-

European Consensus Group on Classification criteria for Sjögren’s syndrome [5] were selected 

from a larger population of patients with sicca (dryness) symptoms (N=937) from the Departments 

of Rheumatology and Clinical Immunology of the University Medical Centers (UMC) in Groningen 

(n=270) and Utrecht (n=667), The Netherlands. Patients were invited by their rheumatologist to 

participate in a questionnaire study. From the 937 questionnaires that were sent to patients with sicca 

symptoms, 470 completed questionnaires were returned (50% response), of which 300 were from 

patients who fulfilled the criteria of primary Sjögren’s syndrome. Respondents (n=170) were excluded 

because they had secondary Sjögren’s syndrome (n=34), non-Sjögren’s sicca syndrome (n=115), or did 

not have the diagnosis Sjögren’s syndrome (n=21). Patients who did not want to participate (n=467) 

were asked to complete and return a ‘non-participation form’ with questions on demographic 

characteristics. As compared to the patients who completed the questionnaires, the patients who 

filled out a non-participation form (n=132) had a lower education level (χ²=20.2, p<.001), and were 

more often single (χ²=9.9, p=.04), but did not significantly differ in age, gender, or ethnicity. 

As a comparison sample, individuals were acquired from a representative community sample 

of 179 people from the general population outside the health care setting, but comparable 

to the patient sample with regard to geographic region, age, gender, and socioeconomic 

status. Control participants were allowed to have whatever health problems that may occur 

in a representative population sample with as only exclusion criterion the diagnosis Sjögren’s 

syndrome. From the sample of 179 people, we selected one control participant to three patients 

using age, gender and education level (as a proxy of socioeconomic status) as matching criteria. 

This yielded a demographically well-matched control sample of 100 participants.

All procedures followed were in accordance with the ethical standards of the responsible 

committee on human experimentation (institutional and national) and with the Helsinki 

CHAPTER 3

3

36



Declaration of 1975, as revised in 2008. Informed consent was obtained from all participants for 

being included in the study. 

Measures
Research participants filled out a questionnaire including questions on demographics and 

medical characteristics (disease duration, comorbidities and medication use). Hypothyroidism, 

lymphoma and other extraglandular manifestations as well as diseases not specifically related to 

Sjögren’s syndrome were derived from the patient reports on comorbidities and medication use. 

Medication that might influence dryness was categorized into three groups: (1) medication 

with moistening side effects given for other reasons than Sjögren’s syndrome, e.g. diazepam, 

(2) medication given for other reasons than Sjögren’s syndrome increasing dryness or 

dehydration, e.g. diuretics and omeprazole, and (3) symptomatic treatment of dry eyes and 

mouth to prevent ophthalmological complications or to reduce problems due to reduced 

salivary flow and/or dental caries.

Crying. Dimensions of crying were investigated with a newly developed Sicca Crying Inventory 

(SCI). Expert discussion yielded the items using literature on crying and Sjögren’s syndrome, 

existing items from crying inventories [11, 18, 19], and in-depth interviews with patients with 

primary Sjögren’s syndrome. The final version included 21 items to be answered on a 4-point 

Likert scale, with the response options ‘1 = seldom or never’, ‘2 = sometimes’, ‘3 = regularly’, and 

‘4 = very often’. Items were about crying sensations (one item); wanting to cry with tears (two 

items); being able to cry with tears (five items); situational triggers of crying, such as watching 

certain films or saying goodbye to a loved one (four items); negative somatic consequences 

of crying, such as burning eyes or stiffness of the neck (four items); positive emotional 

consequences of crying, such as relief (one item); emotional and behavioral consequences of 

the inability to cry, such as acceptance, frustration, and suppression of emotions (four items). 

Ocular dryness. The severity during the previous two days of dry eyes and of a sandy/gravel 

feeling in the eyes was indicated on 100 mm visual analogue scales between the extremes ‘not 

troublesome’ (0 mm) and ‘extremely troublesome’ (100 mm). The mean score on these two 

scales was used as measure for ocular dryness.

Mental well-being. The mental component summary score [20] of the RAND 36-item Health 

Survey (RAND-36) [21] was used to measure mental well-being.

Statistical analyses
SPSS version 16.0 for Windows was used. A p-value <.05 was considered significant. Principal axis 

factoring with oblimin rotation was used to derive the dimensions of the Sicca Crying Inventory 

(SCI) in the Sjögren’s group. The number of factors was determined using the eigenvalue 

criterion > 1, the scree plot of eigenvalues, and the pattern of factor loadings [22]. Criteria for 

excluding items were a factor loading <0.45 [23] and a loading on two or more factors >0.32 

[24]. Scores on the SCI were computed by averaging the scores on the items belonging to a 

dimension. The internal consistency of the final dimensions of the SCI was calculated using 
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Cronbach’s α. Continuous data were screened for deviations from the normal score distribution. 

The skewness of the score distributions did not exceed -1.0 or 1.0, except for ocular dryness 

(1.9) in the control group. To examine differences between the two groups, we used χ2 tests 

with respect to frequencies (gender, education level, marital status, work status, medication 

use, extraglandular manifestations, and comorbidities), Mann-Whitney U-tests with respect to 

continuous variables with a non-normal score distribution (ocular dryness), and independent 

samples t-tests for continuous variables with a normal score distribution (age and mental well-

being). To examine the magnitude of group differences on the outcome variables, Cohen’s 

d effect sizes were computed [(M
Sjögren

 – M
Controls

) / SD
Sjögren

]. Effect sizes of 0.2, 0.5, and 0.8 

represent small, medium, and large group differences [25]. Partial correlations, adjusted for 

age, gender, and medication use, were calculated to determine whether the crying dimensions 

were correlated with ocular dryness and mental well-being in the Sjögren’s group. Correlations 

of 0.1, 0.3 and 0.5 represent small, medium, and large correlations [25].

RESULTS
Participants
Table 1 shows the demographic and medical characteristics of the patients with Sjögren’s 

syndrome (N=300) and control participants (N=100). The groups did not significantly differ 

in age, gender, education level, marital status, and comorbidities, but the patients were more 

often unemployed than the control participants, they had more extraglandular manifestations 

and they more often used symptomatic treatment. For the patients, the time since the first 

appearance of symptoms was 15 ± 9 years and the time since diagnosis was 11 ± 8 years.

Sicca Crying Inventory 
The factor analysis of the 21 items in the 300 patients yielded a Kaiser-Meyer-Olkin measure 

of sampling adequacy of 0.89. This indicates that the squared partial correlations between the 

items are small compared to the squared correlations between the items and that the factor 

analysis yields distinct and reliable factors [22]. The Bartlett’s test of sphericity was significant 

(χ2=3635.67, p<.001), indicating that the null hypothesis that the variables in the correlation 

matrix are uncorrelated should be rejected [22]. Therefore, factor analysis was appropriate. 

Table 2 shows the results of the principal axis factoring for the Sjögren’s group. The scree plot 

of eigenvalues and the pattern of factor loadings after rotation suggested four factors. Four of the 

21 items were deleted; one item had only factor loadings <0.45 and three items loaded on more 

than one factor >0.32. The remaining 17 items loaded clearly on one of four factors: (1) Susceptibility 

(7 items, e.g. “I can produce tears when crying”), including items reflecting crying sensibility and 

the capability to cry with tears; (2) Somatic consequences (4 items, e.g. “I experience negative 

consequences of crying, such as burning eyes”), including items indicating the presence of bodily 

symptoms after crying, such as a headache or sore, burning eyes; (3) Frustration (4 items, e.g. 

“There are situations in which I do want to cry, but I don’t”), including items assessing the severity 

of suffering from the reduced capability to cry; and (4) Suppression (2 items, e.g. “To avoid negative 
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Table 1. Demographic characteristics of patients with Sjögren’s syndrome and control participants

Characteristics

Sjögren’s  
syndrome 
(n = 300)

Control 
participants 

(n = 100) Comparison P

Age in years, mean (SD) 56.8 (13.6) 56.8 (13.7) t=0.006 .99

Gender, n (%)
Female
Male

279 (93)
21 (7)

91 (93)
7 (7)

χ²=0.002 .96

Education level, n (%)*
Low
Middle
High

73 (24)
112 (38)
113 (38)

27 (27)
35 (35)
38 (38)

χ²=0.32 .85

Marital status, n (%)
Single
With partner
Divorced
Widowed

22 (7)
236 (79)

15 (5)
27 (9)

5 (5)
78 (78)

6 (6)
11 (11)

χ²=1.07 .79

Work status, n (%)†
Employed ≥ 30 hours a week
Employed < 30 hours a week
Unemployed
Retired
Other

29 (10)
77 (26)
101 (35)
79 (27)

7 (2)

21 (21)
40 (40)

11 (11)
25 (25)

3 (3)

χ²=26.54 < .001

* Education level, ‘Low’: Primary school or lower vocational secondary education, ‘Middle’: intermediate general 
secondary education or intermediate vocational education, and ‘High’: higher general secondary education, 
higher vocational education, or university education. 
† The significance of the group difference in work status between patients with Sjögren’s syndrome and control 
participants was tested without the category ‘other’. 

consequences of crying, I hold back from crying”), including items asking how much tears or 

emotions are restrained. The percentage of explained variance was 66%. Cronbach’s α for the four 

dimensions were ≥ 0.78 (Table 2), which is considered good [26]. The skewness of the scores did not 

exceed -1.0 or 1.0, except for the SCI dimension ‘suppression’ in the Sjögren’s group (1.6), and the 

SCI dimensions ‘Somatic consequences’ (2.1), ‘Suppression’ (1.4) and ‘Frustration (1.2). Correlations 

among the four dimensions varied from 0.03 between ‘Low susceptibility’ and ‘Suppression’ to 0.47 

between ‘Low susceptibility’ and ‘Frustration’. In the comparison group, Cronbach’s α for the four 

dimensions were 0.86, 0.81, 0.60, and 0.78 for the four dimensions, respectively. 

Crying
Figure 1 displays the scores on the SCI dimensions of patients and control participants. The 

susceptibility items were answered to occur ‘regularly’ or ‘very often’ by 26% of the patients and 

by 54% of the control participants. Somatic consequences were reported ‘regularly’ or ‘very 

often’ by 26% of the patients versus 6% of the control participants, frustration with the reduced 

capability to cry by 34% versus 11%, and suppression of tears and emotions by 14% in both groups. 

Table 3 shows the mean scores on the four SCI dimensions. Patients with Sjögren’s syndrome 

reported significantly lower susceptibility (medium effect size: d=0.58) and higher somatic 
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Table 2. Factor loadings of the original 21 items of the Sicca Crying Inventory*, and Eigenvalues, 
percentages of explained variance, and internal consistency coefficients (Cronbach’s α) of the final items

Items

Factor loadings

Factor 
1

Factor 
2

Factor 
3

Factor 
4

Susceptibility

2. I can produce tears when crying 0.79 -0.03 -0.24 0.03

4. In unpleasant, negative situations I can cry with tears (e.g. when angry 
or powerless)

0.84 -0.12 -0.13 0.01

5. In touching, positive situations I can cry with tears (e.g. when happy) 0.87 -0.03 -0.13 -0.02

6. In sad situations I can cry with tears (e.g. when saying goodbye to a 
loved one or when a loved one dies)

0.86 -0.02 -0.13 0.02

7. I can cry with tears when watching some films or listening to certain music 0.87 0.02 -0.02 -0.01

9. I experience positive consequences of crying, such as relief 0.65 -0.17 0.06 -0.23

16. If I have a ‘crying feeling’, my eyes become wet 0.79 0.18 0.20 0.13

Somatic consequences

8. I experience negative consequences of crying, such as burning eyes 0.07 0.76 -0.04 -0.10

12. My eyes are sore after crying 0.03 0.86 -0.00 0.04

13. My neck or shoulders are stiff after crying -0.04 0.66 -0.02 -0.04

14. I get a headache after crying -0.12 0.72 0.07 -0.10

Frustration

3. There are situations in which I do want to cry, but can’t 0.30 0.06 -0.62 -0.23

17. If I have a ‘crying feeling’, it feels like I need to cry, but in the end no 
tears well up

0.07 0.13 -0.63 -0.03

19. I would like to be able to cry with tears -0.09 -0.05 -0.79 0.08

20. I frustrates me that crying with tears is difficult for me 0.26 -0.05 -0.73 -0.11

Suppression

10. To avoid negative consequences of crying, I hold back from crying 0.03 0.24 0.01 -0.83

11. To avoid negative consequences of crying, I try to suppress my emotions -0.03 0.08 -0.04 -0.88

Deleted items†

1. Crying with tears is difficult for me 0.39 0.17 -0.54 0.10

15. I experience this crying feeling -0.42 0.06 -0.69 -0.01

18. My illness makes it difficult for me to cry 0.37 -0.01 -0.65 -0.13

21. I have learnt to live with the fact that crying with tears is difficult for me 0.32 0.10 -0.44 0.24

Statistics final questionnaire

Eigenvalue 7.23 3.49 1.98 1.16

% explained variance 34 17 9 6

Cronbach’s α 0.93 0.78 0.80 0.85

* Instruction: “Indicate for the following statements how often they occur: ‘Seldom or never’, ‘Sometimes’, 
‘Regularly’ or ‘Very often’”. 
† Items deleted in the final version of the Sicca Crying Inventory because of a too low factor loading or too high 
cross loadings.
Items with bold factor loadings were included in the factor. 
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consequences (medium effect size: d=0.69) and frustration (medium effect size: d=0.59) 

than control participants. The two groups did not significantly differ in suppression. For the 

Susceptibility factor, we examined whether the significant difference were specifically caused 

by items reflecting problems with crying ability instead of items reflecting reduced crying 

sensibility. This was not the case. The two groups significantly differed on all items but two; 

item 4 reflecting crying ability (p=.08) and item 9 reflecting relief after crying (p=.11).  

Ocular dryness and mental well-being
Table 3 also presents the mean scores on the measures of ocular dryness and mental well-

being. Compared to control participants, patients reported more ocular dryness (large effect 

size: d=1.37) and lower mental well-being (small effect size: d=0.42). 

In the Sjögren’s group, partial correlations were computed adjusting for age, gender 

and use of medication with moistening or dryness side effects. Ocular dryness correlated 

negatively with Susceptibility (small correlation: r=- 0.27, p<.001) and positively with Somatic 

Figure 1. Percentages of patients with Sjögren’s syndrome and control participants who reported low 
(seldom or never) to high (very often) frequency on the four dimensions of the Sicca Crying Inventory.  
* For illustrative purpose, the scores at the dimension Susceptibility were reversed to reflect problems with 
the ability and sensibility to cry at the same pole of the dimension as the three other dimensions; thus ‘very 
often’ reflects low susceptibility and ‘seldom or never’ reflects high susceptibility. 
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consequences (medium correlation: r=0.31, p<.001), Frustration (small correlation: r=0.23, 

p<.001), and Suppression (r=0.14, p=.02). Higher mental well-being was associated with less 

somatic consequences (small correlation: r=-0.18, p=.003), less frustration (small correlation: 

r=-0.13, p=.03), and less suppression (medium correlation: r=-0.37, p<.001), but not with 

Susceptibility (r=-0.01, p=.94). All correlations were adjusted for age, gender and use of 

medication with moistening or dryness side effects.

DISCUSSION
The current study was the first to investigate problems with crying in patients with Sjögren’s 

syndrome and relations with ocular dryness and mental well-being. The Sicca Crying Inventory 

was developed for this purpose. Four crying dimensions were identified: Susceptibility, Somatic 

consequences, Frustration, and Suppression.

Susceptibility
The Susceptibility factor includes two aspects of crying. One aspect is crying sensibility, which 

appears to reflect a generic personality dimension reminiscent of affect intensity, the strength 

with which emotions are experienced [15, 16]. The second aspect is the actual capability of 

crying, which probably reflects both the constitutional ability to produce tears as well as the 

acquired impediment to produce tears due to Sjögren’s syndrome. Although patients showed 

reduced susceptibility for crying (medium effect size), the large overlap between the patient and 

control groups on susceptibility indicates that this factor only partly reflects the consequences 

of Sjögren’s syndrome. It was expected that patients with Sjögren’s syndrome might have crying 

problems because of the physical limitation imposed on crying due to dry eyes, but we did not 

expect a deviation from the general population on the sensibility aspect of crying. However, 

additional analysis showed that it was not exclusively crying ability that caused the difference 

Table 3. Mean scores (M) and standard deviations (SD) on the four dimensions of the Sicca Crying 
Inventory, ocular dryness and mental well-being in patients with Sjögren’s syndrome (n = 300) and control 
participants (n = 100)

Sjögren’s 
syndrome

Control 
participants

Comparison pM (SD) M (SD)

Crying dimensions
Susceptibility *
Somatic consequences
Frustration
Suppression

3.00
1.88
2.20
1.53

(0.85)
(0.81)
(0.87)
(0.78)

2.51
1.32
1.69
1.57

(0.70)
(0.53)
(0.56)
(0.72)

t=5.78
U= 8127.5

U= 9703.0
U= 13936.5

<.001
<.001
<.001
 .32

Ocular dryness (mm) 51 (27) 14 (20) U= 3846.5 <.001

Mental well-being 44.90 (11.00) 49.51 (9.10) t=-4.15  <.001

* For illustrative purpose, the scores at the dimension Susceptibility were reversed to reflect problems with the 
ability and sensibility to cry at the same pole of the dimension as the three other dimensions; thus a low score 
reflects a high occurrence of susceptibility and a high score reflects a low occurrence of susceptibility. 
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between patients and the general population sample; both the items reflecting crying ability 

and the items reflecting crying sensibility explained the low susceptibility scores in patients with 

Sjögren’s syndrome. This might suggest that lower crying susceptibility not (only) is a specific 

consequence of dryness, but (also) a more generic consequence of having a chronic disease. 

Crying has hardly been examined in chronic diseases [27]. Preliminary research, involving 

not clearly defined patient groups, indicated that –as compared to healthy controls– ulcer 

patients and colitis patients perhaps cry less frequently and evaluate crying more negatively 

than healthy controls [28]. Another study observed that patients with rheumatoid arthritis who 

were able to cry with tears in an emotional experiment had better disease control than patients 

who were not able to cry with tears [29]. A reduction of crying susceptibility may be determined 

by a multitude of factors independent of ocular dryness that may differ between people with 

and without a chronic disease such as emotional (e.g., depressive mood), cognitive and social 

context variables [3, 11, 12, 14, 19, 30, 31]. 

In the present study, the association between susceptibility and ocular dryness was low, and 

between susceptibility and mental well-being even absent. Whereas we previously observed 

that higher affect intensity was associated with lower mental well-being in patients with 

Sjögren’s syndrome [17], the current absence of a correlation between crying susceptibility and 

mental well-being indicates that low crying susceptibility is not a serious problem in patients 

with Sjögren’s syndrome. It could be hypothesized that the impact of ocular dryness on crying 

susceptibility depends on the stage of the disease, for example, that first the production of 

basal tears stops, then the reflex tears, and finally the emotional tears [3]. However, we did not 

find a significant relation between ocular dryness and time since the first symptoms and time 

since diagnosis, despite the heterogeneity of the patient group on both characteristics. Thus, 

although crying susceptibility is a factor differentiating within the patient group and between 

the patient and control groups, there is no indication that reduced susceptibility for crying is of 

relevance for well-being in patients with Sjögren’s syndrome. 

Overall, the present study demonstrates that ocular dryness is not a condition sine qua non 

for crying susceptibility. Rather, patients with Sjögren’s syndrome are more at risk of having a 

reduced susceptibility to cry with tears. 

Somatic consequences
The patient group showed more somatic consequences of crying than the comparison group 

(medium effect size). Somatic consequences of crying showed a medium association with 

ocular dryness and a small, negative association with mental well-being. Adverse somatic 

consequences may hamper the reduction of physiological arousal that is considered a core 

function of crying when being distressed [11-13]. In the general population, headaches and 

facial discomfort are frequently reported symptoms after crying [32]. In a large online study 

concerning crying in 35 countries, about 7% reported stopping crying to prevent physical 

effects [11]. Patients with Sjögren’s syndrome can try to overcome the adverse somatic 

consequences of crying by using tear drops to reduce or prevent burning eyes, or perhaps by 

relaxation therapy to prevent or reduce a stiff neck or shoulders. 

CRYING WITHOUT TEARS

3

43



Frustration
Patients experienced more frustration because of the reduced ability to cry than the control 

participants (medium effect size). Correlations of frustration with ocular dryness and reduced 

mental well-being were small. Patients who are frustrated about their crying inability may need 

other ways to express their feelings and to elicit emotional support [12, 33]. Our previous study 

showed that processing and regulating emotions in patients with Sjögren’s syndrome generally 

does not deviate from normal [17]. This may imply that in some patients’ frustration due to the 

reduced ability to cry can be compensated by alternative ways of regulating emotions, such as 

expression with words or facial expression. 

Suppression
No differences between the Sjögren’s group and the comparison group were found with respect 

to the suppression of emotions or tears, the fourth SCI dimension. Patients do not report to 

hold back their tears and emotions more often than people from the general population. This 

dimension showed a small negative association with mental well-being. It has been suggested 

that patients suffering from other chronic diseases, such as asthma [34, 35] or migraine [36], 

sometimes refrain from crying in order to prevent an attack, or to prevent further exacerbation. 

In general, suppression of emotions has been found to have negative consequences for affect 

and well-being [37]. With respect to crying, weak connections between the suppression of 

crying and mood improvement after crying have been observed [11]. Throughout times, 

suppression of tears was believed to endanger physical health, leading to headaches, ulcers, 

hypertension, and insomnia [14, 38], but empirical evidence in support of this hypothesis is 

largely lacking. Although low susceptibility, somatic symptoms after crying, and frustration 

with crying are more prevalent among patients with Sjögren’s syndrome than in the general 

population, this apparently does not lead to holding back tears and emotions.

Strengths and limitations
This was the very first study that, inspired by clinical observations by Henrik Sjögren (1933), 

examined problems with crying in patients with Sjögren’s syndrome. The findings of the current 

study suggest some relevance of crying problems for mental well-being. The large sample 

size of patients with Sjögren’s syndrome diagnosed by a rheumatologist and the large sample 

size of the comparison group demographically well-matched to the patient group are major 

strengths of our study. However, the conclusions of the study are hampered by not having 

used observations of ocular dryness in addition to the self-report measures, by its descriptive 

and cross-sectional nature which prevents causal inferences, by the absence of a comparison 

group with a comparable burden of disease but without obstructed tear production, and by 

addressing the validity of the SCI only preliminary.

Conclusion
Although crying problems are not exclusive for patients with ocular dryness, but occur in the 

general population as well, patients with Sjögren’s syndrome report less crying susceptibility 
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and more somatic consequences and frustration of crying than people from the general 

population. These crying problems are associated to a small extent with more ocular dryness 

and reduced mental well-being. Perhaps patients who experience problems with crying could 

be helped to rely on other ways of expressing emotions than crying in tear-inducing situations. 

ACKNOWLEDGEMENTS
This work was financially supported by the Dutch Arthritis Association. We thank the patient 

representatives of the Utrecht Psychorheumatology Research Unit for their help.

REFERENCES 
1. Sjögren H: Zur Kenntnis der Keratoconjunctivitis 

Sicca: Keratitis Filiformis bei Hypofunktion der 
Tränendrüsen. Acta Ophthalmol Suppl 1933, 2:1-151. 

2. Kassan SS: Managing dry eyes and dry mouth 
in Sjögren’s syndrome. Am J Manag Care 2001, 
7(14):S444-S450. 

3. Messmer EM: Emotional tears. Ophthalmologe 
2009, 106(7):593-602. 

4. Van Bijsterveld OP, Kruize AA, Bleys RLAW: 
Central nervous system mechanisms in Sjögren’s 
syndrome. Br J Ophthalmol 2003, 87(2):128-130. 

5. Vitali C, Bombardieri S, Jonsson R, Moutsopoulos 
HM, Alexander EL, Carsons SE, Daniels TE, Fox PC, 
Fox RI, Kassan SS, Pillemer SR, Talal N, Weisman MH: 
Classification criteria for Sjögren’s syndrome: A 
revised version of the European criteria proposed 
by the American-European Consensus Group. 
Ann Rheum Dis 2002, 61(6):554-558. 

6. Thomas E, Hay EM, Hajeer A, Silman AJ: 
Sjögren’s syndrome: A community-based study 
of prevalence and impact. Br J Rheumatol 1998, 
37(10):1069-1076. 

7. Fox RI: Sjögren’s syndrome. Lancet 2005, 
366(9482):321-331. 

8. Bowman SJ, Ibrahim GH, Holmes G, Hamburger J, 
Ainsworth JR: Estimating the prevalence among 
Caucasian women of primary Sjögren’s syndrome 
in two general practices in Birmingham, UK. 
Scand J Rheumatol 2004, 33(1):39-43. 

9. Fox RI, Tornwall J, Michelson P: Current issues in the 
diagnosis and treatment of Sjogren’s syndrome. 
Curr Opin Rheumatol 1999, 11(5):364-371. 

10. Patel V: Crying behavior and psychiatric 
disorder in adults: A review. Compr Psychiatry 
1993, 34(3):206-211. 

11. Bylsma LM, Vingerhoets AJJM, Rottenberg 
J: When is crying cathartic? An international 
study. J Soc Clin Psychol 2008, 27(10):1165-1187. 

12. Vingerhoets AJJM, Cornelius RR, Van Heck GL, 
Becht MC: Adult crying: A model and review of the 
literature. Rev Gen Psychol 2000, 4(4):354-377. 

13. Rottenberg J, Bylsma LM, Vingerhoets AJJM: 
Is crying beneficial? Curr Dir Psychol Sci 2008, 
17(6):400-404. 

14. Vingerhoets AJJM: Why only humans weep. 
Unravelling the mysteries of tears: Oxford, UK: 
Oxford University Press; 2013. 

15. Gross JJ, John OP: Revealing feelings: Facets 
of emotional expressivity in self-reports, peer 
ratings, and behavior. J Pers Soc Psychol 1997, 
72(2):435-448. 

16. Larsen RJ, Diener E, Emmons RA: Affect 
intensity and reactions to daily life events. J Pers 
Soc Psychol 1986, 51(4):803-814. 

17. Van Leeuwen N, Bossema ER, Van Middendorp 
H, Kruize A, Bootsma H, Bijlsma JWJ, Geenen R: 
Dealing with emotions when the ability to cry is 
hampered: emotion processing and regulation 
in patients with primary Sjögren`s syndrome. 
Clin Exp Rheumatol 2012, 30:492-498. 

18. Vingerhoets AJJM: In Questionnaire on Adult 
Crying. Edited by Anonymous Tilburg, The 
Netherlands: Tilburg University Press; 1995:. 

19. Vingerhoets AJJM, Boelhouwer AJW, Van 
Tilburg MAL, Van Heck GL: The situational and 
emotional context of adult crying. In Adult 
crying: A biopsychosocial approach. Edited 
by Vingerhoets AJJM, Cornelius RR. Hove: 
Brunner-Routledge; 2001:71-89. 

20. Ware JE, Kosinski M, Keller SD: SF-36 physical 
and mental health summary scales: A user’s 
manual: Boston, MA: The Health Institute; 1994. 

21. VanderZee KI, Sanderman R, Heyink JW, De Haes H: 
Psychometric qualities of the RAND 36-item health 
survey 1.0: A multidimensional measure of general 
health status. Int J Behav Med 1996, 3(2):104-122. 

CRYING WITHOUT TEARS

3

45



22. Field A: Exploratory factor analysis. In Discovering 
Statistics Using SPSS. Third edition. Edited by 
Anonymous London: SAGE Publications Ltd; 
2009:627-685. 

23. Comrey AL, Lee HB: A first course in factor 
analysis (2nd edition): Hilsdale, NJ: Lawrence 
Erlbaum Associates, Inc; 1992. 

24. Costello AB, Osborne JW: Best practices in 
exploratory factor analysis: Four recommendations 
for getting the most from your analysis. Practical 
Assessment, Research & Evaluation 2005, 10(7):1-9. 

25. Cohen J: A power primer. Psychol Bull 1992, 
112(1):155-159. 

26. Bland JM, Altman DG: Cronbach’s alpha. Br Med 
J 1997, 314(7080):572. 

27. Vingerhoets AJJM, Scheirs JGM: Crying and 
health. In Adult crying. A biopsychosocial 
approach. Edited by Vingerhoets AJJM, Cornelius 
RR. Hove (UK): Brunner-Routledge; 2001:227-246. 

28. Crepau MT: A comparison of the behavior patterns 
and meanings of weeping among adult men and 
women across three health conditions. Dissertation 
Abstracts International 1981, 42(01):137B-138B. 

29. Ishii H, Nagashima M, Tanno M, Nakajima 
A, Yoshino S: Does being easily moved to 
tears as a response to psychological stress 
reflect response to treatment and the general 
prognosis in patients with rheumatoid arthritis? 
Clin Exp Rheumatol 2003, 21(5):611-616. 

30. Rottenberg J, Bylsma LM, Wolvin V, Vingerhoets 
AJJM: Tears of sorrow, tears of joy: An individual 

differences approach to crying in Dutch females. 
Pers Individ Dif 2008, 45(5):367-372. 

31. Vingerhoets AJJM, Van den Berg MP, Kortekaas RTJ, 
Van Heck GL, Croon MA: Weeping: Associations 
with personality, coping, and subjective health 
status. Pers Individ Dif 1993, 14(1):185-190. 

32. Blau J: Crying headache. Lancet 1995, 345(8952):803. 

33. Hendriks MCP, Croon MA, Vingerhoets AJJM: 
Social reactions to adult crying: The help-soliciting 
function of tears. J Soc Psychol 2008, 148(1):22-41. 

34. Miller BD: Depression and asthma: A potentially 
lethal mixture. J Allergy Clin Immunol 1987, 80(3 
II):481-486. 

35. Miller BD, Wood BL: Influence of specific emotional 
states on autonomic reactivity and pulmonary 
function in asthmatic children. J Am Acad Child 
Adolesc Psychiatry 1997, 36(5):669-677. 

36. Evans RW: Crying migraine. Headache 1998, 
38(10):799-800. 

37. Gross JJ, John OP: Individual differences in two 
emotion regulation processes: Implications for 
affect, relationships, and well-being. J Pers Soc 
Psychol 2003, 85(2):348-362. 

38. Cornelius RR: Prescience in the pre-scientific 
study of weeping? A history of weeping in the 
popular press from the mid-1800’s to the present. 
Paper presented at the 57th Annual Meeting of 
the Eastern Psychological Association, New York 
(NY); 1986. 

CHAPTER 3

3

46







4
DEALING WITH EMOTIONS WHEN  

THE ABILITY TO CRY IS HAMPERED:  
EMOTION PROCESSING  

AND REGULATION IN PATIENTS  
WITH PRIMARY SJÖGREN’S SYNDROME

Ninke van Leeuwen
Ercolie R Bossema

Henriët van Middendorp
Aike A Kruize

Hendrika Bootsma
Johannes WJ Bijlsma

Rinie Geenen

Clinical and Experimental Rheumatology, 2012, 30, 492-498. 



ABSTRACT
Objective 
The hampered ability to cry in patients with Sjögren’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 Sjögren’s syndrome and correlations of emotion 

processing and regulation with mental well-being.

Methods 
In 300 patients with primary Sjögren’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 (.32<r<.51) and the emotion 

regulation strategy suppression of emotions (r=.13) significantly correlated with worse mental 

well-being, which is about similar to control participants.

Conclusion 
Processing and regulating emotions in patients with Sjögren’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 Sjögren’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 Sjögren’s syndrome.
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INTRODUCTION
Hallmark symptoms of the chronic autoimmune disorder Sjögren’s syndrome are dryness of 

eyes (keratoconjuncivitis sicca) and mouth (xerostomia) [1]. Many patients also experience 

disabling fatigue and a reduced quality of life [2-4]. Sjögren’s syndrome is characterized by 

lymphocytic infiltration of exocrine glands. The resulting reduced tear production may affect 

patients’ ability to cry [5-7]. Crying is considered 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 attention and support from the social environment. Secondly, it is an arousal-reduction 

mechanism that contributes to psychological and physiological recovery when experiencing 

distress. It is as yet unexplored whether the hampered ability to cry in patients with Sjögren’s 

syndrome affected their ways of dealing with emotions.

People employ ‘emotion processing styles’ and ‘emotion regulation strategies’ to deal with 

their emotions [11]. Emotion processing styles refer to relatively 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 emotions 

are experienced [12-14], and ‘alexithymia’, which encompasses difficulty identifying and describing 

feelings and focusing on external events rather than inner experiences [14, 15]. Emotion regulation 

strategies refer to the intentional behaviors and thoughts by which people influence or control 

when and how specific emotions are experienced and expressed [16]. Three emotion regulation 

strategies are ‘cognitive reappraisal’, which is thinking about a potentially emotion-eliciting 

situation in a way that changes its emotional impact [16], ‘suppression of emotions’, which is the 

inhibition of outward signs of inner feelings [17], and ‘expression 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 Sjögren’s 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 comparing emotion 

processing and regulation of people with and without Sjögren’s syndrome, it will be shown 

whether it is worthwhile to therapeutically focus on dealing with emotions in Sjögren’s syndrome.

Emotion processing and emotion regulation have been associated with maladjustment 

to chronic diseases [19]. High affect intensity, alexithymia, and suppression of emotions 

are considered risk factors for psychological adjustment [15, 17, 20, 21], whereas cognitive 

reappraisal and expression of emotions are found to be helpful [22-26]. These relations of 

emotion processing and emotion regulation with adjustment outcomes have been found in 

various rheumatic diseases, such as rheumatoid arthritis [27-29], systemic lupus erythematosus 

[30] and fibromyalgia [31, 32], and are likely to be found in patients with Sjögren’s syndrome. 

In addition, it is possible that some ways of processing and regulating emotions are especially 

troublesome in patients with Sjögren’s syndrome. Notably, patients who cannot use tears to 

express emotions to their social environment (the first function of crying) may specifically 

experience adjustment problems when they do not use other ways of expressing emotions that 

EMOTION PROCESSING AND REGULATION

4

51



may lead to attention and support from others. Moreover, having high affect intensity may 

be especially troublesome in patients with Sjögren’s syndrome, because more easily aroused 

people may be more in need of an arousal-reduction 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 Sjögren’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 in Sjögren’s syndrome, we expected differences 

in emotion processing and emotion regulation between people with and without Sjögren’s 

syndrome, but we did not have empirical grounds for specific hypotheses about the direction 

of these differences. However, in agreement with other chronic diseases [15, 27, 32, 33], we 

did expect higher levels of alexithymia in Sjögren’s syndrome. Furthermore, in addition to the 

generally observed associations of emotion processing and emotion regulation with mental 

well-being, we hypothesized that especially in patients with Sjögren’s syndrome high affect 

intensity and low expression of emotions are associated with worse mental well-being. 

PATIENTS AND METHODS
Patients 
Patients diagnosed with primary Sjögren’s syndrome (pSS) according to established criteria 

[1] were selected from a larger sample of patients with sicca symptoms (n=937) from the 

Departments of Rheumatology and Clinical Immunology of the University Medical Center 

(UMC) Groningen (n=270) and the UMC Utrecht (n=667), The Netherlands. Since comorbidities 

are common in primary Sjögren’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 questionnaire study. Patients who did not want to participate could complete and return a 

‘non-participation form’ with questions on demographic characteristics. 

As a control sample, we acquired people from a representative community sample of 179 

people from the general population outside the health care setting but comparable to the 

patient sample 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 

Sjögren’s syndrome. From the sample of 179 people, we selected one control participant to 

three patients with Sjögren’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 

participants. 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 characteristics such 

as disease duration, comorbidities, and medication, and commonly-used, well-validated 

questionnaires of emotion processing styles, emotion regulation strategies, and mental well-
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being. Hypothyroidism [34, 35], lymphoma and other extraglandular manifestations [36] as well 

as comorbidities not specifically related to Sjögren’s syndrome were derived from the patient 

reports on comorbidities 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 “extremely troublesome” (100 mm).

Emotion processing styles. Affect intensity was assessed with the ‘Impulse strength’ scale of the 

Berkeley Expressivity Questionnaire (BEQ) [37], which consists of six items (e.g., “I experience 

my emotions very strongly”), rated from 1 (strongly disagree) to 7 (strongly agree). Three 

aspects of alexithymia were assessed with the Toronto Alexithymia Scale-20 (TAS-20) [38]. 

‘Difficulty identifying feelings’ consists of seven items assessing the ability to identify feelings 

and to distinguish them from the somatic sensations that accompany emotional arousal (e.g., 

“I am often confused about what emotion I am feeling”). ‘Difficulty describing feelings’ consists 

of five items assessing the ability to describe feelings to other people (e.g., “I am able to 

describe my feelings easily”). ‘Externally oriented thinking’ consists of eight items assessing 

the tendency to focus on outer events rather than inner experiences (e.g., “I prefer to analyze 

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. Cognitive reappraisal and suppression of emotions were 

measured with the two scales of the Emotion Regulation Questionnaire (ERQ) [17]. The six-item 

scale ‘cognitive reappraisal’ measures 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 behavior (e.g., “I control 

my emotions by not expressing them”). Items were rated from 1 (strongly disagree) to 7 

(strongly agree). Two scales of the BEQ [12] were used for assessing expression of negative 

and positive 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 <.05 was considered to be significant. 

The continuous data were screened for deviations from normal distributions. The maximum 

skewness of the score distributions was -0.6 in the group with Sjögren’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 Sjögren’s syndrome we used 

Chi2 tests with respect to frequencies (gender, education level, marital status, work status, and 
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comorbidity), Mann-Whitney U-tests with respect to continuous variables with a non-normal 

score distribution (dryness), and independent samples t-tests for continuous variables with a 

normal score distribution (age, emotion processing styles, emotion regulation strategies, and 

mental well-being). To examine the magnitude of group differences, 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, adjusted for age, gender, and education level, were calculated 

to determine whether emotion processing and emotion regulation 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 Groningen, 132 non-participation forms were returned (14% response) and 470 

completed questionnaires (50% response); 300 from patients who fulfilled the criteria of primary 

Sjögren’s syndrome and 170 from patients who were excluded because they had secondary 

Sjögren’s syndrome (n=34) or had sicca symptoms without the diagnosis primary Sjögren’s 

syndrome (n=136). As compared to the patients who completed the questionnaires, the 

patients who filled out a non-participation form had a lower education level (χ²=20.2, p<.001). 

The reported reasons for non-participation were: no diagnosis of primary Sjögren’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 characteristics of the patients with Sjögren’s syndrome who 

were included in the study (n=300) and of the control participants (n=100) are shown in 

Table 1. There were no significant differences in age, gender, education level, marital status, 

and comorbidities, but compared to control participants the patients with Sjögren’s syndrome 

were more often unemployed, more often had extraglandular 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 Sjögren’s syndrome indicating 

to have another rheumatic disease (3 fibromyalgia, 2 osteoarthritis, 1 did not indicate the specific 

rheumatic disease), and 8 control participants indicating a rheumatic disease (2 fibromyalgia, 

2 osteoarthritis, 1 polymyalgia rheumatica, 3 did not indicate the specific rheumatic disease).

Patients with Sjögren’s syndrome had worse mental well-being than control participants 

(mean=44.9, S.D.=11.0 in patients with Sjögren’s syndrome and mean=49.5, S.D.=9.1 in the 

control group; t=-4.15, p<.001, small effect size of d=-0.42). 

Emotion processing and emotion regulation
Table 2 shows the mean scores of the patients with Sjögren’s syndrome and the control 

participants at emotion processing styles and emotion regulation strategies. 

With regard to emotion processing styles, patients with Sjögren’s syndrome had more 

difficulty identifying feelings than control participants (the effect size of the difference is 
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Table 1. Demographic and medical characteristics of patients with Sjögren’s syndrome and control participants

Characteristics

Sjögren’s 
syndrome 

(n=300)

Control 
participants 

(n=100) Comparison p

Age in years, mean (S.D.) 56.8 (13.6) 56.8 (13.7) t=0.006 .99

Gender, n (%)
Female
Male

279 (93) 
21 (7)

91 (93)
7 (7)

χ²=0.002 .96

Education level, n (%)*
Low
Middle
High

73 (24)
112 (38)
113 (38)

27 (27)
35 (35)
38 (38)

χ²=0.32 .85

Marital status, n (%)
Single
With partner
Divorced
Widowed

22 (7)
236 (79)

15 (5)
27 (9)

5 (5)
78 (78)

6 (6)
11 (11)

χ²=1.07 .79

Work status, n (%)†
Employed > 30 hours a week
Employed < 30 hours a week
Unemployed
Retired
Other

29 (10)
77 (26)
101 (35)
79 (27)

7 (2)

21 (21)
40 (40)

11 (11)
25 (25)

3 (3)

χ²=26.54 <.001

Extraglandular manifestations, n (%)
Lymphoma
Muscle-and joint complaints
Thyroid involvement
Raynaud phenomenon
Neuropathy
Renal involvement
SLE/Scleroderma/Dermatomyositis
Other glandular symptoms

100 (33)
14 (5)
37 (12)
21 (7)
12 (4)
12 (4)
4 (1)
7 (2)

19 (6)

11 (11)
0 (0)
7 (7)
4 (4)
1 (1)
1 (1)

0 (0)
0 (0)
0 (0)

χ²=18.66 <.001

Comorbidities, n (%)
Cancer
Cardiovascular disease
Osteoporosis
Diabetes
Mental problems
Pulmonary disease
Other diseases

130 (43)
13 (4)

50 (17)
13 (4)
11 (4)
27 (9)
33 (11)
37 (12)

41 (41)
3 (3)

21 (21)
3 (3)
4 (4)
6 (6)
3 (3)

14 (14)

χ²=0.17 .68

Dryness, median (percentile 25-75)
Dryness of the eyes
Sandy sensation of the eyes
Dryness of the mouth

6.3 (3.8-8.0)
4.6 (1.3-7.5)
6.6 (3.9-8.5)

0.4 (0.1-1.4)
0.3 (0.0-1.3)
0.6 (0.1-2.2)

U=3086.50
U=6208.50
U=5059.50

<.001
<.001
<.001

* Education level, ‘Low’: Primary school or lower vocational secondary education, ‘Middle’: intermediate general 
secondary education or intermediate vocational education, and ‘High’: higher general secondary education, 
higher vocational education, or university education. 
† The significance of the group difference in work status between patients with Sjögren’s syndrome and control 
participants was examined without the category ‘other’.  
SLE, systemic lupus erythematosus.
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medium). Almost twice as many patients with Sjögren’s syndrome (22%) than people in the 

control group (12%) fulfilled the criterion of clinical alexithymia [38] (χ²=4.78, p=.03). 

The two groups did not significantly differ with respect to the other emotion processing 

styles and with respect to emotion regulation strategies. 

Table 3 shows the correlations of emotion processing styles and emotion regulation strategies 

with mental well-being in the group with Sjögren’s syndrome and in the control group.

In the group with Sjögren’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 correlation). With respect to emotion regulation 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 Sjögren’s syndrome had higher scores on difficulty identifying feelings than 

control participants, but did not deviate on the other emotion processing styles and emotion 

regulation strategies. In patients and control participants, worse mental well-being was 

correlated with the emotion processing styles affect intensity and the alexithymia components 

Table 2. Emotion processing styles and emotion regulation strategies in patients with Sjögren’s syndrome 
and control participants 

Sjögren’s 
syndrome  

(n=300)

Control 
participants 

(n=100)

t p dMean S.D. Mean S.D.

Emotion processing styles

Affect intensity 4.45 1.16 4.51 1.04 -0.45 .65 0.06

Alexithymia
Difficulty identifying feelings
Difficulty describing feelings
Externally oriented thinking

16.94
12.95

20.06

6.39
4.28
4.64

14.31
12.43
19.64

5.06
4.21
4.61

4.21
1.06

0.78

<.001
.29
.44

-0.52
-0.12
-0.09

Emotion regulation strategies

Cognitive reappraisal 4.63 1.02 4.76 1.06 -1.14 .26 0.13

Suppression 3.55 1.16 3.59 1.19 -0.30 .77 0.03

Expression of emotions
Expression of  negative emotions
Expression of positive emotions

3.93
5.16

0.91
1.06

3.81
5.16

0.78
0.99

1.23
-0.03

.22

.98
-0.16
0.00

Correlations of emotion processing and regulation with mental well-being
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Table 3. Partial correlations of emotion processing styles and emotion regulation strategies with mental 
well-being

Sjögren’s syndrome  
(n=300)

r (p)

Control participants 
(n=100)

r (p)

Emotion processing styles

Affect intensity -0.32 (<.001) -0.37 (<.001)

Alexithymia
Difficulty identifying feelings
Difficulty describing feelings
Externally oriented thinking

-0.51
-0.32
-0.11 

(<.001)
(<.001)
(.08)

-0.46 
-0.33 
-0.06 

(<.001)
(.001)
(.57)

Emotion regulation strategies

Cognitive reappraisal 0.09 (.14) -0.01 (.90)

Suppression -0.13 (.03) -0.08 (.47)

Expression of emotions
Expression of negative emotions
Expression of positive emotions

0.01
0.00 

(.86)
(.99)

-0.10 
-0.13 

(.32)
(.22)

Correlations were adjusted for age, gender and education level

difficulty identifying and describing feelings. In patients only, worse mental well-being was also 

correlated with the emotion regulation strategy suppression of emotions.

The comparison of emotion processing and regulation between people with and without 

Sjögren’s syndrome did yield only one difference. As has been found in rheumatoid arthritis [27], 

fibromyalgia [32] and other chronic pain conditions [15, 33], alexithymia -specifically difficulty 

identifying feelings- was relatively high in patients with Sjögren’s syndrome. That alexithymia 

tends to be high in these divergent diseases suggests 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 Sjögren’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-being [13, 14, 17, 

20] and to be especially troublesome in patients with Sjögren’s syndrome. Although indeed an 

association between high affect intensity and worse mental well-being was found in patients 

and control participants alike, our results did not show that high affect intensity is especially 

detrimental in patients with Sjögren’s syndrome. Individuals with high affect intensity are 

expected to benefit from emotion-expression interventions, since the expression of strong 

emotions reduces emotional intensity by mechanisms of habituation and gaining insight 

[42-48]. To confirm this suggestion, for selected people with or without Sjögren’s syndrome 

high on affect intensity clinical experimental research is needed. 

Also alexithymia was hypothesized to be associated with worse psychological adjustment 

[14, 15, 21]. Our study confirmed that more difficulty identifying and describing feelings is 

associated with worse mental well-being in patients and control participants. People who have 
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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 people with difficulty 

identifying feelings, emotion-focused interventions may lead to confusion and more emotional 

arousal [21, 49]. It has been suggested that for these people cognitive-behavioral therapy 

and education in recognition, labeling, 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 

emotion 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 conscious 

and intentional emotion regulation strategies than largely automatic emotion processing styles. 

However, our results do not suggest that either cognitive reappraisal or expression of emotions 

is beneficial for mental well-being and thus need therapeutic attention, and only weak support 

in patients with Sjögren’s syndrome was found for an association between emotional suppression 

and lower mental well-being, which is in agreement with other studies [17, 25]. Our results do also 

not support 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 Sjögren’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 rheumatoid 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 depression [52]. As yet, the psychological consequences of reduced tear 

production in Sjögren’s syndrome are unexplored. More research about crying in Sjögren’s 

syndrome is welcome, although our study does not suggest that the processing and regulation 

of emotions is seriously disturbed. 

This is the very first study to examine processing and regulation of emotions in patients with 

Sjögren’s syndrome. The large sample of patients diagnosed with primary Sjögren’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 hampered 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 burden of the 

disease but no hindered tear production.

To summarize, processing and regulating emotions in patients with Sjögren’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 regulating 
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emotions by more suppression is associated with worse mental well-being; virtually alike in 

patients and control participants. This study indicates that, except for selected patients who 

have problems with processing and regulating emotions, dealing with emotions is not a key 

therapeutic issue for the majority of patients with Sjögren’s syndrome.
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ABSTRACT
Background 
Fatigue is a prevalent and debilitating problem in Sjögren’s syndrome. It has been suggested 

that physical activity and cognitions about physical activity can influence fatigue. The aim of 

this study was to examine fatigue and physical activity levels in patients with Sjögren’s syndrome 

and the associations of physical activity and physical activity cognitions with fatigue.

Methods 
In 300 patients with primary Sjögren’s syndrome and 100 demographically matched people from 

the general population (mean age 57, 93% female), fatigue (five dimensions of the ‘Multidimensional 

Fatigue Inventory’) and physical activity (three dimensions of the ‘International Physical Activity 

Questionnaire’) were assessed. The physical activity cognitions ‘activity avoidance’ and ‘somatic 

focus’ of the ‘Tampa Scale of Kinesiophobia’ were assessed in the Sjögren’s group only.

Results 
Sjögren’s patients had higher scores on all five fatigue dimensions (p <.001) and lower scores 

on moderate and vigorous intensity activity (p�.001) as compared to control participants. In 

the Sjögren’s group, lower physical activity and a higher activity avoidance and somatic focus 

were associated with more severe fatigue on most fatigue dimensions. For general fatigue and 

physical fatigue, especially the combination of low physical activity and high activity avoidance 

was associated with more severe fatigue (p<.05). 

Conclusions 
Our results suggest that fatigue in patients with Sjögren’s syndrome might be reduced by 

targeting both physical activity and physical activity cognitions. This suggestion requires 

verification in clinical experimental studies.
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INTRODUCTION
The chronic autoimmune disorder Sjögren’s syndrome is characterized by lymphocytic 

infiltration of exocrine glands. Key symptoms are dryness of the eyes (keratoconjunctivitis sicca) 

and mouth (xerostomia) [1]. Many patients with Sjögren’s syndrome experience fatigue [2-4] that 

is disabling and a threat to quality of life [5-9].  Although the autoimmune process likely plays a 

role in the onset and persistence of fatigue in Sjögren’s syndrome, insight into the laboratory 

and clinical variables underlying fatigue is virtually absent [9-12]. However, there are indications 

that behavioural factors such as physical activity patterns impact on fatigue [13]. Physical exercise 

programs were effective in improving functional ability in rheumatoid arthritis [14] and other 

rheumatic and chronic diseases [15-17]. Also in Sjögren’s syndrome, functional ability is low and 

associated with fatigue [7], and a physical exercise intervention favourably influenced fatigue 

[18]. This suggests that physical exercise is a potential means to reduce fatigue.

Cognitions about physical activity can act as a barrier for being physically active. According 

to the fear-avoidance model, considering physical activity as painful and being focused on 

somatic symptoms are potent predictors of activity avoidance [19-20]. In chronic fatigue 

syndrome, cognitions about physical activity appeared to be more important predictors of 

activity avoidance than severity of symptoms [21], whereas these cognitions were not associated 

with exercise capacity [22]. In line with this model, cognitive restructuring was found to be 

effective in reducing fatigue in patients with chronic pain and severe disuse syndrome [23]. 

Moreover, the effects of a graded exercise program [24] and cognitive-behaviour therapy [25] 

in chronic fatigue syndrome were more due to a change in physical activity cognitions than to 

improved fitness [24]. Although cognitions about physical activity appear important in fatigue 

and fatigue reduction, the association of physical activity and physical activity cognitions with 

fatigue in patients with Sjögren’s syndrome remained unexplored. 

The aim of this study was to examine fatigue and physical activity in patients with Sjögren’s 

syndrome as compared to control subjects from the general population, and to examine the 

associations of physical activity and physical activity cognitions with multiple dimensions of 

fatigue in patients with Sjögren’s syndrome. Our hypothesis was that both physical activity 

and physical activity cognitions are associated with multiple dimensions of fatigue in Sjögren’s 

syndrome. Knowledge of the relative importance of physical activity and physical activity 

cognitions as maintaining factors of fatigue can help to better tailor physical activity programs 

in Sjögren’s syndrome. 

METHODS
Participants
Patients diagnosed with primary Sjögren’s syndrome (pSS) according to established criteria 

[1] were selected from a larger population of patients with sicca symptoms (n=937) from the 

Departments of Rheumatology and Clinical Immunology of the University Medical Centers 

(UMC) in Groningen (n=270) and Utrecht (n=667), The Netherlands. Patients were invited to 
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participate in a questionnaire study. Patients who did not want to participate could complete 

and return a ‘non-participation form’ with questions on demographic characteristics. 

From the 937 questionnaires that were sent to patients, 132 non-participation forms were 

returned (14%) and 470 completed questionnaires (50%), of which 300 were from patients 

who fulfilled the criteria of primary Sjögren’s syndrome and 170 were from patients who were 

excluded because they had secondary Sjögren’s syndrome (n=34) or had sicca symptoms 

without the diagnosis primary Sjögren’s syndrome (n=136). 

The reported reasons for non-participation were: no diagnosis of primary Sjögren’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). Twenty-one participants 

reported no reason. As compared to the patients who completed the questionnaires, the 

patients who filled out a non-participation form had a lower education level (χ²=20.2, p<.001). 

A community control sample of 179 adults was recruited through Master students in the 

same area as the Sjögren’s patients. Predominantly women with the same age and socio-

economic status as the participating patients were invited. 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 Sjögren’s syndrome. From 

the sample of 179 people, we selected one control participant to three patients with Sjögren’s 

syndrome using gender, age, and education level (as a proxy of socioeconomic status) as 

matching criteria. This yielded a control sample of 100 participants.

 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.

Measurements
The questionnaire included questions on demographics and medical characteristics such as 

disease duration, comorbidities, and medication. Hypothyroidism [26-27], lymphoma and 

other extraglandular manifestations [28] as well as comorbidities not specifically related to 

Sjögren’s syndrome were derived from the patient reports on comorbidities and medication. 

Multidimensional Fatigue Inventory. The Multidimensional Fatigue Inventory (MFI-20) [29] 

consists of 20 items assessing five fatigue dimensions: general fatigue (e.g., ‘I feel fit’), physical 

fatigue (e.g., ‘Physically I can take on a lot’), reduced activity (e.g., ‘I think I do a lot in a day’), 

reduced motivation (e.g., ‘I feel like doing all sorts of nice things’), and mental fatigue (e.g., ‘It 

takes a lot of effort to concentrate on things’). The score range of each dimension is 4 to 20 

[29]. The MFI-20 was tested and validated in several patient groups [29], including patients with 

Sjögren’s syndrome [3, 12, 30]. In the current study, Cronbach’s alpha ranged between .80 for 

reduced motivation and .91 for mental fatigue in the Sjögren’s group, and between .84 (reduced 

motivation and reduced activity) and .93 (general fatigue) in the control group. 

International Physical Activity Questionnaire. Physical activity was measured with the 

International Physical Activity Questionnaire-short form (IPAQ-short [31]). It assesses three types 

of activity: walking, moderate-intensity activity, and vigorous-intensity activity, undertaken 

in the domains of leisure time and domestic work, paid or unpaid work, and transport. Both 
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duration and frequency of physical activity are calculated. For each type of activity and for total 

physical activity a score was calculated, yielding Metabolic Equivalents of Tasks (MET’s) scores 

[32]. IPAQ data were checked for correct filling out the form according to the guidelines of the 

IPAQ-short [32].  The IPAQ-short is an internationally widely used instrument to measure physical 

activity. In the Netherlands, the validity in the general population [31,33] and in chronic fatigue 

syndrome [34-35] was found to be comparable to other self-report measures of physical activity.

Tampa Scale of Kinesiophobia. To assess fear of injury due to movement (kinesiophobia) in 

Sjögren’s patients, the Tampa Scale of Kinesiophobia (TSK), which has been extensively validated 

in the Netherlands, was administered [36-37]. Because the statements in this scale refer to having 

a disease, the instrument is not applicable to control participants. Eight items measure ‘activity 

avoidance’ (e.g., ‘Afraid of injuring oneself if one exercises’) and yield a score between 8 and 32. 

Five items measure ‘somatic focus’ (e.g., ‘Body is telling there is something dangerously wrong’) 

and yield a score between 5 and 20. Higher scores indicate greater kinesiophobia. Cronbach’s 

alpha in this study was .81 for activity avoidance, and .70 for somatic focus.

Statistical analysis
Data were checked for normal distribution. Square root transformation was used for the variables 

that were not normally distributed (all IPAQ scores). To analyse differences between the Sjögren’s 

group and the control group, Chi-square tests (gender, education level), Mann-Whitney U-test (IPAQ 

scores), and t-tests (age, MFI-scores) were performed. Cohen’s d was used as effect size measure 

[38] and considered small (d=0.2), medium (d=0.5), and large (d=0.8) according to guidelines [38]. 

In the Sjögren’s group, stepwise hierarchical regression analysis examined the association 

of fatigue with demographic variables, presence (yes/no) of extraglandular manifestations or 

comorbidities, physical activity (IPAQ total score) and the two physical activity cognitions (TSK: 

activity avoidance and somatic focus), and the interaction between the IPAQ total score and 

the activity avoidance and somatic focus scores, while taking account of the other entered 

variables. Before being entered in the regression analysis, the IPAQ total score and the two TSK 

scores were centred. To interpret significant interactions, regression lines for participants low 

(-1 SD) and high (+1 SD) on the one predictor variable were plotted for participants low (-1 SD) 

and high (+1 SD) on the other predictor variable [39].

SPSS for Windows version 17.0 was used for analyses. A p-value <.05 was considered to be 

statistically significant. 

RESULTS
Twelve participants who did not fill out the IPAQ form according to guidelines [32] were deleted 

from the dataset. The resulting research sample consisted of 294 Sjögren’s patients and 94 control 

participants. Mainly due to missing values on the IPAQ, the final sample using the IPAQ total score 

consisted of 223 Sjögren patients and 67 control patients. This final sample was, compared to the 

sample of persons with missing values, younger (55.7 versus 59.7 years, p=.01) and less educated 

(p<.001), but there were no differences with respect to gender ratio, fatigue and fatigue cognitions. 

PHYSICAL ACTIVITY AND PHYSICAL ACTIVITY COGNITIONS

5

67



Comparison of fatigue, physical activity and physical activity cognitions
In Table 1, demographic characteristics, comorbidities, and fatigue and physical activity levels of 

Sjögren’s patients and control participants are shown. Sjögren’s patients reported significantly 

more severe fatigue on all dimensions than control subjects. The difference between the 

Table 1. Demographic characteristics, extraglandular manifestations, comorbidities, and fatigue (MFI-20) and 
physical activity (IPAQ-short) scores in patients with primary Sjögren’s syndrome and control participants

Sjögren’s syndrome 
(n = 300)

Control participants 
(n = 100)

pn n

Demographic variables

Age, mean (SD)
Gender, % women
Education

Low
Medium
High

293
294
292
72
110
110

56.7 (13.6)
93 %

24 %
38 %
38 %

94
92

100
27
35
38

56.7 (13.8)
94%

27%
35%
38%

.96

.93

.97

Extraglandular manifestations 100 34% 11 12 < .001

Lymphoma
Muscle and joint complaints
Thyroid involvement
Raynaud phenomenon
Neuropathy
Renal involvement
SLE/scleroderma/dermatomyositis
Other glandular symptoms

14
37
21
12
12
4
7
19

5%
13%
7%
4%
4%
1%
2%
7%

0
7
4
1
1
0
0
0

0%
7%
4%
1%
1%
0%
0%
0%

Comorbidities 128 44% 39 42% .73

Cancer
Cardiovascular disease
Osteoporosis
Diabetes
Mental problems
Pulmonary diseases
Other diseases

12
50
13
11
26
32
37

4%
17%
4%
4%
9%
11%
13%

3
21 
3
4
5
3
13

3%
22%
3%
4%
5%
3%
14%

Fatigue,* mean (SD) 

General fatigue
Physical fatigue
Reduced activity
Reduced motivation
Mental fatigue

292
292
292
292
292

15.1 (4.5)
14.1 (4.6)
11.9 (4.5)

10.7 (4.2)
11.0 (4.8)

93
93
93
93
93

10.5 (5.4)
9.2 (4.7)
8.5 (4.2)
8.8 (4.4)
8.4 (4.3)

< .001
< .001
< .001
< .001
< .001

Physical activity,** median (interquartile range)

Walking
Moderate intensity
Vigorous intensity
Total

254
249
272
223

6.6 (1.5 - 20.6)
5.0 (0.0 - 20.0)
0.0 (0.0 - 8.0)

24.0 (8.3 - 48.3)

80
80
87
67

9.9 (3.3 - 23.1)
12.0 (1.0 - 46.0)
0.0 (0.0 - 32.0)
51.9(15.0 - 78.0)

.13

.008

.004

.001

* MFI-20: Multidimensional Fatigue Inventory-20
** IPAQ-short: International Physical Activity Questionnaire-short form 
SLE, systemic lupus erythematosus
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groups was large for general fatigue (d=1.3) and physical fatigue (d=1.4), medium for reduced 

activity (d=0.7) and mental fatigue (d=0.5), and small for reduced motivation (d=0.3).

Sjögren’s patients also reported significantly less moderate and vigorous intensity physical 

activity, but not less walking. Effect sizes for the dimensions moderate and vigorous activity 

were not calculated because of the skewed score distribution. For the total physical activity 

score, 39% of Sjögren’s patients scored in the lowest quartile of control participants.  

Physical activity cognitions (mean, SD), measured only in Sjögren’s patients, were 11.2 (3.4) 

for activity avoidance and 16.0 (5.4) for somatic focus. The 50th percentile was 15 for activity 

avoidance and 11 for somatic focus. In patients with fibromyalgia and in patients with chronic 

low back pain patients, these scores were 12 for activity avoidance, and 19 and 20, respectively, 

for somatic focus (L. Goubert, Ghent University, Belgium, unpublished data). 

Associations between fatigue, physical activity and physical activity 
cognitions 
Table 2 shows the results of hierarchical regression analyses for the five fatigue dimensions in 

the Sjögren’s group. In step 1, having a comorbidity was associated with physical fatigue (t=2.28, 

p=0.02), and a higher age was associated with reduced activity (t=1.99, p=.048). 

In step 2, lower physical activity was associated with more severe general fatigue (t=-3.59, 

p<.001), physical fatigue (t=-4.39, p=.001), reduced activity (t=-4.31, p<.001), and reduced 

motivation (t=-2.73, p .007), but not with mental fatigue (t=-1.37, p=.17). Higher activity 

avoidance was associated with more severe general fatigue (t=2.78, p=.006), physical fatigue 

(t=3.84, p=.007), reduced activity (t=3.55, p=.001), and reduced motivation (t=2.71, p=.01), but 

not with mental fatigue (t=0.55 p=.59). Higher somatic focus was associated with more physical 

fatigue (t=2.55, p=.03), reduced motivation (t=3.06, p=.002), and mental fatigue (t=4.99, p<.001) 

but not with general fatigue (t=1.14, p=.26) and reduced activity (t=1.36, p=.18).

In step 3, the interaction between physical activity and activity avoidance was associated 

with general fatigue (t=2.66,  p=.009) and physical fatigue (t=2.49, p=.01), but not with reduced 

activity (t=0.36, p=.72), reduced motivation (t=0.67, p=.50), and mental fatigue (t=1.60, p=.11). 

The interaction between physical activity and somatic focus was not associated with any of 

the fatigue variables: general fatigue (t=-1.66, p=.10), physical fatigue (t=-1.91, p=.06) reduced 

activity (t=-1.25, p=.21), reduced motivation (t=-0.64, p=.52), and mental fatigue (t=-0.78, 

p=.44).  Figure 1 shows the associations of physical activity and activity avoidance with general 

fatigue and physical fatigue. Patients high on physical activity and low on activity avoidance 

reported the least severe general and physical fatigue. 

DISCUSSION
Fatigue is prevalent and severe in patients with primary Sjögren’s syndrome and physical 

activity is low compared with people from the general population. Both less physical activity 

and higher activity avoidance and somatic focus cognitions were independently associated 

with more severe fatigue in patients. In case of general fatigue and physical fatigue, the 
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combination of low physical activity and high avoidance was associated with even more 

severe fatigue.

Sjögren’s patients reported high levels of fatigue as compared to controls from the general 

population, in agreement with previous studies [2-6, 10]. Fatigue was particularly severe on 

the physical dimensions of fatigue (general fatigue, physical fatigue, and reduced activity), but 

also the psychological dimension of fatigue (reduced motivation), and the cognitive dimension 

including concentration and thought problems (mental fatigue) significantly deviated from 

normal. Fatigue impacts on all dimensions of quality of life: physical, psychological, and social 

[40-41]. Many patients experience fatigue as even more debilitating than the direct clinical 

symptoms of a disease [40, 42-43]. Overall, the data show that fatigue should be an important 

therapeutic target in Sjögren’s syndrome.

Walking activity was relatively normal in Sjögren’s patients as compared to the control 

group. It is favourable that, in spite of fatigue, non-strenuous physical activity as represented 

by walking is still prevalent in the Sjögren’s group. Walking is necessary to adequately function 

in many activities of daily life. Moderate and vigorous physical activity is generally relatively 

low among older people and among women in the general population [44-46]. In our study, 

moderate and vigorous physical activity was still lower in patients with Sjögren’s syndrome than 

in control participants. The degree of physical activity might even be overestimated, because 

the non-participants were less educated, while less education is usually associated with a 

less healthy lifestyle [47]. Lower physical activity was associated with all fatigue dimensions, 

except mental fatigue. The exact initiating and maintaining factors of chronic fatigue in most 

diseases are largely unknown [9-12, 48]. Over and above disease activity, lack of physical 

activity likely plays a role in the persistence of fatigue, because favourable effects of physical 

activity on fatigue have been observed in prospective and intervention studies in a wide range 

Figure 1. General fatigue (1a) and physical fatigue (1b) predicted by physical activity and activity avoidance
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of conditions including chronic fatigue syndrome [49], multiple sclerosis [50], cancer [51], 

and rheumatoid arthritis [14], as well as in a small sample of Sjögren’s patients [18]. It appears 

worthwhile to further apply and study the effects of a tailored exercise program on fatigue, 

especially in selected Sjögren’s patients with low physical activity levels.

The cognition activity avoidance, which includes fear of injury, has been shown to be a potent 

barrier for physical exercise in such divergent conditions as chronic fatigue syndrome [21], chronic 

back pain [19], and obesity [52]. In our study, activity avoidance of patients with Sjögren’s syndrome 

was associated with all fatigue dimensions but mental fatigue. Moreover, the combination of low 

physical activity and high activity avoidance was especially observed in patients with more severe 

general and physical fatigue. For the clinical practice of reducing fatigue in Sjögren’s syndrome, 

this suggests that cognitive-behavioural therapy aimed at reducing fatigue by changing both 

physical activity and the activity avoidance cognition might be helpful [53].

The cognition somatic focus, which refers to being focused on somatic symptoms and pain and 

the dangerous state of the body [33], was especially associated with concentration and thought 

problems (mental fatigue) and to a lesser degree with reduced motivation and physical fatigue. 

Somatic focus was the only variable that was significantly associated with mental fatigue. Given 

this strong and unique association of somatic focus with mental fatigue, it appears worthwhile 

to examine whether a change of somatic focus could lead to an improvement of concentration 

and thought problems. If so, to ameliorate mental fatigue, acceptance-based therapies [54-56] 

including mindfulness training [57-58] could be helpful to learn patients to experience, allow, and 

accept symptoms and to focus on thoughts and actions that are really valuable to the patient. 

A strength of our study is the large sample of well-defined primary Sjögren’s patients with 

an obvious pathological substrate and the demographically well-matched control group. 

Extraglandular manifestations and comorbidities were controlled for, making our findings 

regarding the association of physical activity and physical activity cognitions with fatigue 

dimensions stronger. A limitation is that causal inferences cannot be made in this study, given 

the cross-sectional nature of the design, but our results are consistent with the suggestion that 

targeting both physical activity and physical activity cognitions in therapy will yield the best 

results. Another limitation is the use of self-report questionnaires to assess physical activity. 

The use of accelerometers or actometers could have established physical activity in a more 

objective manner. Moreover, our study addressed patients with Sjögren’s syndrome compared 

with the general population. Whether our results are specific for Sjögren’s syndrome, or can 

also be found in other chronic diseases is a question for future inquiry. 

This is the first study to examine the potential role of physical activity and physical activity 

cognitions as maintaining factors of fatigue in patients with Sjögren’s syndrome. The combination of 

low physical activity and activity avoidance was most clearly associated with the physical dimension 

of fatigue and a high somatic focus most clearly with the mental dimension of fatigue. Our results 

suggest that the physical and mental dimension of fatigue in patients with Sjögren’s syndrome might 

be reduced by therapeutically targeting reduced physical activity and activity avoidance cognitions, 

while treatment of the mental dimension of fatigue (concentration problems) should aim at somatic 

focus cognitions. These suggestions require verification in clinical experimental studies.
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ABSTRACT
Introduction 
Fatigue is a highly prevalent and debilitating symptom in the autoimmune disease Sjögren’s 

syndrome. Although the disease process plays a role in fatigue, psychological factors may 

influence fatigue and the capability of dealing with its consequences. Profiles of co-occurring 

psychological factors may suggest potential targets for the treatment of fatigue. Aim of 

this study was to identify psychological profiles in patients with Sjögren’s syndrome and the 

accompanying levels of fatigue.

Methods 
Three-hundred patients with primary Sjögren’s syndrome (mean age 57 years, 93% female) 

completed questionnaires on fatigue (MFI), physical activity cognitions (TAMPA-SK), illness 

cognitions (ICQ), cognitive regulation (CERQ-short), emotion processing and regulation 

(TAS-20, ERQ, BEQ), coping strategies (Brief COPE), and social support (SSL).

Results 
Principal axis factor analysis (oblimin rotation) yielded six psychological factors: social support, 

negative thinking, positive thinking, emotional expressivity, avoidance, and alexithymia (i.e., 

inability to differentiate emotions). Using cluster analyses, these factors were grouped in four 

psychological profiles: functional (39%), alexithymic (27%), self-reliant (23%), and dysfunctional 

(11%). Irrespective of the psychological profile, the level of fatigue was substantially higher in 

patients than in the general population. Patients with a dysfunctional or an alexithymic profile 

reported more fatigue than those with a self-reliant profile. 

Conclusions 
Our study in Sjögren’s syndrome yielded four psychological profiles that were differentially 

associated with fatigue. These profiles can be used to examine determinants and prognosis of 

fatigue as well as the possibility to customize cognitive behavioural interventions for chronic fatigue.
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INTRODUCTION
The systemic autoimmune disease Sjögren’s syndrome is characterized by lymphocytic infiltration 

of exocrine glands. Key symptoms are dryness of the eyes (keratoconjunctivitis sicca) and mouth 

(xerostomia) [1]. Moreover, 57 to 74% of the patients report clinically significant levels of fatigue 

[2-5]. Although the inflammatory process is a precipitating and possible maintaining factor of 

fatigue, associations of clinical and laboratory variables with fatigue are mostly absent [3, 6, 7]. 

Psychological factors may influence fatigue and the capability of dealing with its consequences 

[4, 8, 9]. Examples of such factors are negative cognitions such as catastrophizing and 

helplessness [2, 10], emotions such as depression and fear of movement (kinesiophobia) [2, 4, 8], 

behavioural variables such as avoidance of physical activity [11], and social factors, such as a lack 

of social support or overprotective responses of other people [12, 13]. Some psychological factors 

co-occur, which may suggest a common underlying mechanism [14] and which may indicate the 

most appropriate treatment of fatigue for a subgroup of patients [15]. Profiles of co-occurring 

psychological factors have been specified for breast cancer [16], sarcoidosis [17, 18], fibromyalgia 

[19, 20], and chronic fatigue syndrome [21], but not for patients with Sjogren’s syndrome. 

The significance of clusters of psychological variables for fatigue levels has been indicated 

in several studies [16-19, 21]. Among others, patients with sarcoidosis [17] and breast cancer 

[16] with high levels of fatigue reported more psychological problems (i.e., depression, anxiety, 

emotional instability), interpersonal problems, pain, and sleeping problems than patients with 

mild or intermittent fatigue. Moreover, the effectiveness of cognitive behavioural interventions 

aimed at the treatment of chronic fatigue syndrome [21] and fibromyalgia [19] was shown to 

differ for patients with different psychological profiles. Overall, these studies suggests that 

psychological profiles are of relevance for fatigue.  

Aim of this study was to identify psychological profiles in patients with primary Sjögren’s 

syndrome and the accompanying levels of fatigue. In analogy to studies in patients with chronic 

pain [19, 20], we expected to find an adaptive coping profile with functional cognitions, coping 

behaviour, and social support; a dysfunctional profile with maladaptive cognitions and coping; 

and an interpersonally distressed profile with low social and personal support. Patients with a 

dysfunctional or interpersonally distressed profile were expected to have higher fatigue levels 

than those with a functional profile [19, 21-24]. The identification of psychological profiles in 

patients with Sjögren’s syndrome can be used in research of factors influencing fatigue and to 

tailor interventions to the individual characteristics that maintain fatigue.

METHODS
Participants
Patients diagnosed with primary Sjögren’s syndrome (SS) according to the criteria of the 

American-European Consensus Group on Classification criteria for Sjögren’s syndrome [1] were 

selected from a larger population of patients with sicca (dryness) symptoms (n=937) from the 

Departments of Rheumatology and Clinical Immunology of the University Medical Centres 

PSYCHOLOGICAL PROFILES RELATED TO FATIGUE

6

79



(UMC) in Utrecht (n=667) and Groningen (n=270), The Netherlands. Patients were invited by 

their rheumatologist to participate in a questionnaire study. From the 937 questionnaires that 

were sent, 470 completed questionnaires were returned (50% response), of which 300 were 

from patients who fulfilled the criteria of primary Sjögren’s syndrome. Excluded patients had 

secondary Sjögren’s syndrome (n=34), non-Sjögren’s sicca syndrome (n=115), or did not have 

the diagnosis Sjögren’s syndrome (n=21). Patients who did not want to participate (n=467) 

were asked to complete and return a ‘non-participation form’ with questions on demographic 

characteristics. As compared to the patients who completed the questionnaires, the patients 

who completed a non-participation form (n=132) had a lower education level (χ²=20.2, p<.001) 

and were more often single (χ²=9.9, p=.04), but they did not differ in age (t=-1.6, p=.10), gender 

(χ²=0.3, p=.61) and ethnicity (χ²=6.5, p=.17). 

The study was conducted according to the principles of the Declaration of Helsinki (Seoul, 

October 2008). All participants provided written informed consent. The Medical Ethics Committee 

of the UMC Utrecht decided that their approval was not necessary for this non-invasive study. 

Measures
The survey included validated questionnaires on fatigue, physical activity cognitions, illness 

cognitions, cognitive regulation, emotion processing and regulation, coping strategies, and 

social support. 

The ‘general fatigue’ dimension of the Multidimensional Fatigue Inventory (MFI) [25] was 

used to measure fatigue. The scale consists of four items (e.g., ‘I feel fit’) Cronbach’s α in the 

current study was .89. 

The Tampa Scale of Kinesiophobia (TSK) [26] consists of 17 items measuring two aspects of 

fear of injury caused by physical exercise: activity avoidance (e.g., ‘Afraid of injuring oneself if 

one exercises’), and somatic focus (e.g., ‘My body is telling me I have something dangerously 

wrong’). Cronbach’s α was .81 and .70. 

The Illness Cognition Questionnaire (ICQ) [27] consists of 18 items assessing three specific 

illness cognitions: disease-related helplessness (e.g., ‘My illness frequently makes me feel 

helpless’), acceptance (e.g., ‘I have learned to accept the limitations imposed by my illness’), 

and perceived benefits (e.g., ‘Dealing with my illness has made me a stronger person’). 

Cronbach’s α varied from .84 (perceived benefits) to .90 (acceptance). 

The Cognitive Emotion Regulation Questionnaire-short (CERQ-short) [28] consists of 18 

items assessing nine aspects of cognitive emotion regulation: self-blame (e.g., ‘I think that 

basically the cause must lie within myself’), acceptance (e.g., ‘I think that I have to accept that this 

has happened’), rumination (e.g., ‘I often think about how I feel about what I have experienced’), 

positive refocusing (e.g., ‘I think of pleasant things that have nothing to do with it), refocus on 

planning (e.g., ‘I think about a plan of what I can do best’), positive reappraisal (e.g., ‘I think that I 

can become a stronger person as a result of what has happened’), putting into perspective (e.g., ‘I 

think that it hasn’t been too bad compared to other things), catastrophizing (e.g., ‘I keep thinking 

about how terrible it is what I have experienced’), and other-blame (e.g., ‘I feel that basically the 

cause lies with others’). Cronbach’s α varied from .67 (acceptance) to .82 (positive refocusing).
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The Toronto Alexithymia Scale (TAS-20) [29] consists of 20 items assessing three aspects 

of alexithymia: difficulty identifying feelings (e.g., ‘I am often confused of what emotion I am 

feeling’), difficulty describing feelings (e.g., ‘It is difficult for me to find the right words for 

my feelings’), and externally oriented thinking (e.g., ‘Looking for hidden meanings in movies 

or plays distracts from their enjoyment’). Cronbach’s α varied from .61 (externally oriented 

thinking) to .85 (difficulty identifying feelings).

The Emotion Regulation Questionnaire (ERQ) [30] consists of 10 items measuring two 

emotion regulation strategies: cognitive reappraisal (e.g., ‘When I want to feel less negative 

emotion I change what I’m thinking about’), and suppression (e.g., ‘I control my emotions by 

not expressing them’). Cronbach’s α was .78 and .74.

The Berkeley Expressivity Questionnaire (BEQ) [31] consists of 20 items measuring three 

dimensions of emotional expressivity: impulse strength (e.g., ‘I experience my emotions very 

strongly’), expression of negative emotions (e.g., ‘No matter how nervous or upset I am, I tend 

to keep a calm exterior’), and expression of positive emotions (e.g., ‘I laugh out loud when 

someone tells me a joke that I think is funny’). Cronbach’s α varied from .50 (expression of 

negative emotions) to .75 (impulse strength).

Four 2-item scales of the Brief COPE [32], covering constructs that were not included in the 

CERQ, were used to measure four coping strategies: self-distraction (e.g., ‘I’ve been turning to 

work or other activities to get my mind off things’), active coping (e.g., ‘I’ve been taking action 

to try to make the situation better’), denial (e.g., ‘I’ve been saying to myself “this isn’t real”’), 

and behavioural disengagement (e.g., ‘I’ve been giving up trying to deal with it’). Cronbach’s α 

varied from .55 (behavioural disengagement) to .70 (self-distraction).

The Social Support List (SSL) [33] consists of 41 items measuring seven dimensions of social 

interactions: everyday emotional support (e.g., ‘Does it ever happen to you that people are 

affectionate to you?’), emotional support with problems (e.g., ‘Does it ever happen to you that 

people give you a good advice?’), esteem support (e.g., ‘Does it ever happen to you that people 

ask you for advice’), instrumental support (e.g., ‘Does it ever happen to you that people give 

you a lift?’), social companionship (e.g., ‘Does it ever happen to you that people just call you 

up or just chat to you?’), informative support (e.g., ‘Does it ever happen to you that people let 

you know what they expect from you?’), and negative interactions (e.g., ‘Does it ever happen 

to you that people don’t keep their appointments with you?’). Cronbach’s α varied from .70 

(informative support) to .88 (emotional support with problems). 

Statistical analysis
SPSS for Windows version 20.0 was used in analyses. A p-value <.05 was considered significant. 

The 33 psychological questionnaire scale scores (not including the general fatigue scale of the 

MFI) were used as input in a higher-order principal axis factor analysis with oblimin rotation to reduce 

the number of psychological variables. Factor analysis requires variables to have roughly normal 

score distributions [34, 35]. Twenty-seven of the 33 scales had a skewness of the score distribution <1. 

Because correlations are the input data in factor analysis, we checked the six scales with a skewness 

in between 1.2 (CERQ behavioural disengagement) and 2.9 (CERQ other-blame) for multivariate 
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outliers using Cook’s distances. The maximal Cook’s distance was 0.85 and thus never exceeded 1. 

Therefore, all 33 scales were included in the factor analysis. Criteria used for excluding scales in the 

factor analysis were a factor loading <.40, or a loading >.32 on two or more factors [36]. The scree plot 

and interpretability of the factor solution were used to select the number of factors. Standardized 

z-scores were computed for each patient on each scale, using the means and standard deviations of 

the patient group; factor scores were calculated by averaging these z-scores belonging to a specific 

factor. Cronbach’s alpha was used to examine the internal consistency of these factors. 

Identification of the psychological profiles consisted of two steps [37, 38]. First, factor scores 

were grouped using hierarchical cluster analysis with Ward’s method to identify the number of 

profiles. This number of profiles was determined by interpreting the agglomeration schedule 

indicating the changes in distances between the clusters, and the dendogram showing the 

optimal fit index. Next, k-means cluster analysis was performed to optimize the results.

To interpret the (dis)functionality of the psychological profiles, standardized deviation scores 

were computed for each patient on each scale not excluded following the factor analysis, using the 

means and standard deviations of a control group from the general population (n=100), which was 

matched to the Sjögren’s group on age, gender, and education level [8]. Because there were no 

scores of the control group available for the ICQ and TSK, scores for these scales were standardized 

using the means and standard deviations of the Sjögren’s group. The standardized deviation scores 

and Z-scores were then averaged across the scales belonging to a psychological factor and across 

profiles. Means <.20 are considered as not deviating from normal (i.e., neutral), scores ≥.20 and <.50 

are considered small, scores ≥.50 and <.80 medium, and scores ≥.80 large deviations from normal [39]. 

To examine differences between the Sjögren’s subgroups with different psychological 

profiles, Fisher’s exact tests were used for gender, marital status, and work status; and Chi2 

tests for education level, comorbidities related to Sjögren’s syndrome (‘extraglandular 

manifestations’), and comorbidities not related to Sjögren’s syndrome (‘other comorbidities’). 

The significance of differences between subgroups were analysed using the z-score of the 

difference between the observed and expected value; a z-score >1.96 was considered significant 

[34]. Univariate analysis of variance was used to examine the significance of subgroup 

differences in age, psychological factors, and fatigue. In case of significance, multiple post hoc 

comparisons between the subgroups were performed using Bonferroni correction. 

RESULTS
Participants
Participants with missing values (13 in factor analysis and 3 in cluster analysis) were listwise 

deleted from analyses. Demographic and medical characteristics of the 297 patients who were 

included in the cluster analyses are shown in Table 1 in the column with the heading ‘total’. 

Psychological factors
Factor analysis of the 33 scales yielded a Kaiser-Meyer-Olkin measure of sampling adequacy of 

.82, indicating that the squared partial correlations between the items were small compared 
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to the squared correlations between the items and that the factor analysis yielded distinct 

and reliable factors [40]. The Bartlett’s test of sphericity was significant (χ2=3882.70, p<.001), 

indicating that the null hypothesis that the variables in the correlation matrix are uncorrelated 

should be rejected [40]. Therefore, factor analysis was appropriate. 

Eight factors had an eigenvalue > 1.0 (the Kaiser criterion). The scree plot indicated a 

solution between five and eight factors. In terms of interpretability of factors, the solution with 

seven factors was best; one factor was deleted in this solution because it involved only one 

item with a factor loading <.40. The eight-factor solution was rejected because three factors 

included one item. With six or less factors the factor ‘alexithymia’ disappeared, although it 

reflected a consistent construct. 

Six of the 33 scales were not included in the final factor solution; three scales (i.e., CERQ other-

blame, Brief COPE self-distraction, and SSL negative interactions) had a factor loading <.40, and three 

scales (i.e., ERQ suppression, ICQ acceptance, and TAS-20 externally oriented thinking) loaded >.32 

on two or more factors [36]. The remaining 27 scales loading on the six factors are shown in Table 2. 

The internal consistency of all factors was adequate (α≥.70), except for ‘negative thinking’ (α=.64).

Psychological profiles
In the hierarchical cluster analyses, the agglomeration coefficients and dendogram suggested 

a four-cluster solution, with the clusters representing a functional (n=117, 39%), an alexithymic 

(n=80, 27%), a self-reliant (n=68, 23%), and a dysfunctional profile (n=32, 11%). 

Table 2. Psychological factors resulting from higher-order principal axis factor analysis with 33 
psychological scales a, b

Factor
Internal 

consistencyc Psychological scales

Social support .88 Emotional support with problems, instrumental support, esteem support, 
everyday support, social companionship, informative support (SSL)

Negative thinking .64 Rumination, self-blame, catastrophizing (CERQ-short)

Positive thinking .80 Positive reappraisal (CERQ-short), perceived benefits (ICQ), refocus on 
planning, putting into perspective, positive refocusing (CERQ-short), active 
coping (Brief COPE), acceptance (CERQ-short), cognitive reappraisal (ERQ)

Emotional  
expressivity

.70 Expression of positive emotions, impulse strength, expression of 
negative emotions (BEQ)

Avoidance .72 Activity avoidance,  somatic focus (TSK), helplessness (ICQ)

Alexithymia .72 Difficulty describing feelings, difficulty identifying feelings (TAS-20), 
denial, behavioural disengagement (Brief COPE).

a Factors are described in order of their appearance in the factor analysis, and psychological scales in order of 
their factor loadings.
b Six scales were not included in the factor solution because of a factor loading <.40 or a loading >.32 on two or 
more factors. 
c Cronbach’s alpha.
SSL = Social Support List; CERQ-short = Cognitive Emotion Regulation Questionnaire-short; ICQ = Illness 
Cognition Questionnaire; ERQ = Emotion Regulation Questionnaire; BEQ = Berkeley Expressivity Questionnaire; 
TSK = Tampa Scale of Kinesiophobia; TAS-20 = Toronto Alexithymia Scale.
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Figure 1 shows the psychological profiles comprising the six psychological factors. Patients 

with a functional profile mostly reported scores opposite to patients with a dysfunctional or 

an alexithymic profile. As emotional expressivity included the expression of both positive and 

negative emotions, the composition of this variable will differ for patients in the functional versus 

the dysfunctional and alexithymic groups. Patients with a self-reliant profile showed a mixed 

pattern of scores. Table 3 shows the factors that significantly differentiated the four subgroups. 

Demographic and medical characteristics of the patients with the four psychological 

profiles are shown in Table 1. Post hoc comparisons of subgroups showed that patients 

with a dysfunctional profile were older than patients with a functional profile. Patients with 

an alexithymic or dysfunctional profile were more often lower educated and patients with a 

functional profile were more often higher educated. Patients with a self-reliant profile more 

often had a part-time job compared with patients with an alexithymic or dysfunctional profile. 

Fatigue
Figure 2 displays the levels of general fatigue in the control group from the general population [8] 

and in the patient subgroups with different psychological profiles. All the patient subgroups reported 

higher fatigue levels than the control group (all p’s <.001), and also differed from each other in fatigue 

levels (F=7.6, p<.001). Patients with an alexithymic or a dysfunctional profile reported more fatigue 

than those with a self-reliant profile (p<.001 and p=.001, respectively). Patients with a functional, an 

alexithymic or a dysfunctional profile did not differ from each other in fatigue levels (p≥.08). 

Figure 1. The four psychological profiles comprising six psychological factors. Legend. The factor scores 
reflect standardized deviations from the general population for all factors but avoidance. A positive score 
reflects high social support, low negative thinking, high positive thinking, high emotional expressivity, low 
avoidance, and low alexithymia.    
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Figure 2. General fatigue in control participants and in patients grouped according to psychological 
profiles. a The box represent the 25th tot the 75th percentile, the band inside the box is the median, and 
whiskers outside the box represent the 10th and 90th percentile. 

Table 3. Differences at psychological factors between the subgroups

Factor Difference a F (p)

Social support Functional, dysfunctional > self-reliant, alexithymic 37.8 (<.001)

Negative thinking Self-reliant < functional < alexithymic < dysfunctional 92.2 (<.001)

Positive thinking Functional, dysfunctional > alexithymic, self-reliant 29.7 (<.001)

Emotional expressivity Dysfunctional, functional > alexithymic > self-reliant 58.1 (<.001)

Alexithymia Self-reliant, functional < alexithymic, dysfunctional 78.1 (<.001)

Avoidance Self-reliant < functional < alexithymic < dysfunctional 65.2 (<.001)

a Significant results of the post hoc comparisons using Bonferroni correction

DISCUSSION
Four psychological profiles were identified in patients with Sjögren’s syndrome: a functional, an 

alexithymic, a self-reliant, and a dysfunctional profile. Fatigue in patients with all psychological 

profiles was substantially higher than in the general population. Patients with a self-reliant 

profile reported less fatigue than those with an alexithymic or dysfunctional profile. 

In previous studies identifying psychological profiles [19, 21-24], one profile reflected an 

overall adaptive coping repertoire in patients with a chronic disease as did our functional profile. 
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Also one or two profiles were clearly maladaptive in previous studies as were our dysfunctional 

and alexithymic profiles. A rather unique finding of our study is the self-reliant profile reflecting 

low scores in terms of social support and emotional expressivity next to low scores on negative 

thinking and avoidance. This profile with its more reserved, solitary behaviour indicating no 

cognitive behavioural maladjustment appears to reflect the introverted personality. 

A rationale underlying our study was that psychological profiles might indicate factors 

influencing fatigue. Most importantly, fatigue levels of subgroups of patients with distinct 

psychological profiles are high for any psychological profile. This suggests that over and above 

the psychological factors that were examined in this study, other factors are responsible for 

fatigue in patients with Sjögren’s syndrome. However, previous studies indicated that endocrine 

variables and clinical and laboratory parameters reflecting expression of disease [7], autonomic 

nervous system variables [4], or dryness [41] are not clearly related to fatigue either. Our study 

did indicate that fatigue was higher in patients with a dysfunctional or an alexithymic profile 

than in patients with a self-reliant profile. In patients with chronic pain, effects of cognitive 

behavioural therapy are larger in patients with a maladaptive than an adaptive coping [20]. In 

analogy, a treatment aimed at reducing fatigue by psychological means could be more effective 

in patients with a dysfunctional or alexithymic profile than in other patients. 

With the current knowledge and evidence, cognitive behavioural therapy combined with 

physical exercise training is the mainstay of intervention in case of chronic fatigue [42, 43]. 

However, previous studies indicated that knowing the psychological profiles of patients may 

help to customize treatment [21, 24]. It is theoretically obvious and empirically indicated that 

restructuring of negative thinking is likely especially fruitful in patients with a dysfunctional 

profile [20, 44, 45]. For the three other psychological profiles it is much more difficult 

to indicate the appropriate treatment. Patients with an alexithymic profile are especially 

deviant with respect to high alexithymia and low social support. In literature there is a lack 

of concrete suggestions on how to diminish alexithymia’s maladaptive impact by means of 

regulating one’s emotions [46]. Perhaps, interventions that use cognitive reappraisal such 

as cognitive behavioural therapy, are more effective in treating people with alexithymia than 

emotion-focused interventions [46-48]. Furthermore, there is no evidence whatsoever that 

indicates the most appropriate intervention for patients with a self-reliant profile. The patients 

belonging to this cluster appear on average to be more introverted, but they have appropriate 

cognitive behavioural skills as do patients with a functional profile. With current knowledge 

and evidence, the recommended intervention in patients with a healthy psychological 

profile is the combination of a physical exercise program [8, 49], and cognitive behavioural 

interventions that specifically aim at fatigue maintaining cognitions and behaviours. Studies 

examining differential effects of the psychological profile clusters as found in the current study 

are urgently needed in Sjögren’s syndrome and in other chronic diseases.

Our study is the first to identify psychological profiles in Sjögren’s syndrome. The next step 

is to examine whether these profiles are predictive for the outcome of cognitive behavioural 

therapy for chronic fatigue. The clarification of psychological profiles may ultimately provide 

clues to customize therapies to subgroups of patients. As this study is cross-sectional, causal 
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inferences and clear implications about customizing treatment cannot be given. Strengths of 

this study were the large sample size of patients with primary Sjögren’s syndrome diagnosed by 

a rheumatologist and the comparison with a well matched control group.  

This study in patients with Sjögren’s syndrome identified four psychological profiles that can 

be used to examine whether therapy is differentially effective in subgroups of patients in order 

to customize treatment. While cognitive behavioural therapy and physical exercise training 

are the advised therapies for chronic fatigue at the moment, the effectiveness of therapeutic 

interventions in fatigue can possibly be improved when the heterogeneity of patients is taken 

into account [21, 50]. Future studies in Sjögren’s syndrome should, first, examine whether 

the observed psychological profiles are predictive for the outcome of cognitive behavioural 

therapy for chronic fatigue and, if so, whether customized therapies are more effective. 
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CHAPTER 7

ABSTRACT
Introduction 
Fatigue is a major and debilitating problem in both Sjögren’s syndrome and non-Sjögren’s sicca 

syndrome, chronic conditions with dryness of the eyes, mouth, and other organs as primary 

symptom. There are indications that both cognitive behavioural therapy and graded exercise 

therapy are effective in reducing fatigue in different (chronic) diseases. This article describes 

the development of a cognitive behavioural group intervention combined with exercise training 

aimed at the reduction of fatigue in patients with Sjögren’s syndrome and non-Sjögren’s sicca 

syndrome. Separate sections describe the theoretical principles and empirical findings that 

guided the development of the group intervention, the content and format of the intervention, 

and the first experiences indicating its feasibility.

Theoretical considerations 
The intervention was guided by a model with maintaining factors of fatigue. Cognitive 

behavioural therapy and graded exercise therapy were chosen as core intervention. Adherence 

and the maintenance of long-term effects were promoted among others by maximizing 

patient’s autonomy, by using action plans, by involving significant others, and by practicing 

physical activity that brings pleasure and satisfaction. Account was taken of specific aspects of 

Sjögren’s syndrome, such as dryness symptoms and the elder age. 

Treatment protocol 
Patients receive a structured outpatient treatment program in a group setting consisting of 

ten sessions spread out over four months and an additional booster session three months 

afterwards. The patients’ partner or significant other is invited to attend two sessions. Every 

regular session consists of two hours of cognitive behavioural therapy followed by one hour of 

physical exercise training.

First experiences 
A first intervention group noted that the intervention had changed their way of coping with 

fatigue. Attendance rates were high, but relatively few patients who were informed about the 

intervention, signed up for participation.

Conclusion 
This article provides a description of the theoretical background and empirical foundations 

guiding the development of a treatment for fatigue in Sjögren’s syndrome and non-

Sjögren’s sicca syndrome, and a detailed treatment protocol. This may facilitate a successful 

implementation of the treatment. The next step is to evaluate whether the intervention is 

effective in reducing fatigue in Sjögren’s syndrome and non-Sjögren’s sicca syndrome. This is 

currently being studied in a randomized controlled trial. 
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INTRODUCTION
Fatigue is a major and debilitating problem in both Sjögren’s syndrome, that is characterized 

by lymphocytic infiltration of exocrine glands [1], and non-Sjögren’s sicca syndrome, chronic 

dryness without auto-immune features [2]. Both patient groups are frustrated by distressing if not 

invalidating effects of fatigue on daily life [3-7]. The prevalence of fatigue in chronic autoimmune 

diseases suggests that the inflammatory process is a precipitating and possible perpetuating 

factor of fatigue. Where the prevention or intervention of precipitating factors in the past has 

failed, a focus on current perpetuating factors of fatigue might offer therapeutic opportunities.

Studies across different diseases, also in Sjögren’s syndrome, showed that relations of 

chronic fatigue with disease activity and other physiological variables are absent [4, 8-10], or 

weak [7, 11]. While the biological factors that impact on fatigue are mostly unknown, numerous 

findings do suggest that cognitive and behavioural factors are, at least partly, responsible for the 

persistence of fatigue [4, 12]. Moreover, both cognitive behavioural therapy and graded exercise 

therapy were indicated to be effective in reducing fatigue in different (chronic) diseases [13-21], 

but their efficacy has not been studied in Sjögren’s syndrome yet. An important challenge in 

developing such interventions is to include strategies that promote its long-term effectiveness 

[22]. Moreover, specific aspects of Sjögren’s syndrome need to be considered, such as the 

primary symptom dryness [23], sleeping problems [24-26], and the high mean age [23, 27].

In Sjögren’s syndrome, exercise therapy has been indicated to successfully reduce fatigue 

in short-term, but the sample size of this pioneering study was small and the dropout was high 

[28]. Cognitive behavioural therapy or a therapy combining cognitive behavioural therapy 

and graded exercise therapy to reduce fatigue for Sjögren’s syndrome or non-Sjögren’s sicca 

syndrome have not been described and evaluated. A clear description of the considerations 

underlying such an intervention and its contents may facilitate successful implementation 

of the treatment afterwards [29]. The aim of this article is to describe the development of a 

cognitive behavioural group therapy combined with exercise training aiming at the reduction 

of fatigue in patients with Sjögren’s syndrome and non-Sjögren’s sicca syndrome. To that aim, 

we describe (1) the theoretical principles and empirical findings that guided the development 

of the intervention, (2) the content and format of the group intervention, and (3) the first 

experiences with the intervention and its feasibility. 

THEORETICAL CONSIDERATIONS AND EMPIRICAL 
FINDINGS
This paragraph describes the theoretical principles and empirical findings that guided the 

development of the cognitive behavioural therapy combined with exercise training to reduce 

fatigue in patients with Sjögren’s syndrome and non-Sjögren’s sicca syndrome. Having outlined 

the working model exemplifying the proposed maintaining factors of fatigue, we describe the 

core principles of the intervention and the theoretical principles and empirical findings that 

guided the development of the intervention. 
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Model of maintaining factors of fatigue
In current behavioural medicine, the dominant paradigm is cognitive behavioural therapy. 

The cognitive behavioural model proposes that cognitive and behavioural factors interact 

with physical factors to induce and maintain symptoms [12]. According to a model for chronic 

fatigue syndrome [30], a combination of being physically inactive, lacking sense of control over 

fatigue and focusing on symptoms perpetuates severe fatigue and impairment, and the low 

level of physical activity is maintained by somatic attributions and fear of injury. In rheumatoid 

arthritis a conceptual model was proposed, suggesting interactions between three factors: 

1) disease processes; 2) thoughts, feelings, and behaviours; and 3) personal life issues [31]. In 

Sjögren’s syndrome, such a model with maintaining factors of fatigue is as yet unexplored. 

Although the autoimmune exocrinopathy inducing dryness may also contribute to 

precipitation of fatigue in Sjögren’s syndrome, associations of clinical and laboratory variables 

with chronic fatigue are mostly absent or low [5, 32-34]. Other symptoms that commonly 

co-occur with fatigue include pain, distress, and sleeping problems because of oral dryness 

[24, 25, 35, 36], which may be a result of the affected immune system, and could be both cause 

and consequence of fatigue. From a transactional perspective, not only the stressor as such 

but also the way a person appraises the stressor and deals with it determines the consequences 

of a stressor. Thus, besides the disease and accompanying symptoms, cognitive behavioural 

variables influence fatigue and the capability of dealing with its consequences [3, 37, 38]. 

Examples of cognitive behavioural variables that impact on fatigue are negative cognitions with 

respect to fatigue, such as catastrophizing and helplessness [4, 39], negative emotions such as 

depression and fear of movement (kinesiophobia) [4, 37, 38], and behaviour such as avoidance 

of physical activity [40]. Social factors such as lack of social support [41], or overprotective 

responses of other people [42] also play a role in the mainte-nance of fatigue. Figure 1 shows 

the working model with the proposed maintaining factors of fatigue in Sjögren’s syndrome 

and non-Sjögren’s sicca syndrome. Overall, these findings suggest that chronic fatigue can be 

influenced by cognitive behavioural interventions. 

Cognitive Behavioural Therapy 
Cognitive behavioural therapy focuses on the perpetuating factors as described in the last 

paragraph. It attempts to dismantle the self-maintaining interlock of cognitive, behavioural and 

physiological responses hypothesized to perpetuate fatigue [12]. 

Cognitions

Cognitive processes involved in the maintenance of fatigue include the way fatigue is perceived, 

beliefs about the effect of fatigue on behaviour and one’s ability to perform, and attentional 

processes with respect to fatigue [43]. Both intervention and mediation studies in chronic diseases 

indicated various cognitions as maintaining factors of fatigue. A low self-efficacy with respect 

to fatigue [30, 43, 44], activity impeding cognitions, low illness acceptance [45], catastrophizing 

of fatigue [46, 47], and focusing on symptoms [48, 49], likely play a role in the maintenance of 

fatigue. Changing these dysfunctional cognitions is therefore important to reduce fatigue. 
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Behaviour

Physical inactivity and all-or-nothing behaviour are known perpetuating factors of fatigue. 

According to the fear-avoidance model, symptoms such as pain or fatigue may lead to a fear of 

movement and consequently to avoidance behaviour toward physical activity as a maladaptive 

way of coping with their symptoms. In the long term, avoidance of movement and physical 

activity results in invalidating changes (e.g. depression, disuse and disability) that contribute 

to the symptoms [50, 51].  It has been shown that physical activity and capacity are reduced in 

Sjögren’s syndrome [38, 52]. Low physical activity may lead to physical deconditioning. Physical 

exercise therapy focuses on the reversal of deconditioning by increasing physical activity which 

ameliorates symptoms and will enable patients to have a better physical condition [12]. In cognitive 

behavioural therapy graded physical activity is also an important ingredient, but the focus is not 

on increasing fitness but reducing inactivity and a more evenly distribution of activities.

Figure 1. The working model of maintaining factors of fatigue in Sjögren’s syndrome and non-Sjögren’s 
sicca syndrome

97



CHAPTER 7

7

Treatment

Cognitive behavioural therapy and physical exercise therapy have both been indicated to reduce 

fatigue and increase physical activity in multiple chronic conditions, such as chronic fatigue 

syndrome [14, 53], fibromyalgia [16, 17], rheumatoid arthritis [18, 54], systemic lupus erythematosus 

[19, 55], cancer [56], and multiple sclerosis [21, 57]. In Sjögren’s syndrome, one study indicated a 

positive effect of exercise therapy on fatigue and physical activity in a small group of patients [28, 55]. 

Although the increase of physical activity is considered important in the treatment of fatigue 

in Sjögren’s syndrome, it is not without paying attention to the role of activity cognitions. 

Evaluations of both physical exercise therapy and cognitive behavioural therapy in chronic fatigue 

syndrome showed that a decrease in focusing on symptoms was more predictive for a decrease 

of fatigue than an increase in physical activity [48, 58], which suggests that both cognitive 

therapies and physical exercise therapy derive their effect from change in cognitions. Mediation 

analyses showed that during a behavioural intervention patients develop more positive beliefs 

about the ability to be active, and this change in cognitions seems more crucial than the actual 

increase in physical activity. This does not mean that increasing one’s level of physical activity 

is not important. Physical exercise disproves the somatic attribution that physical activity is 

harmful, it increases competency and self-efficacy, reduces the focus on symptoms because 

of its time contingent increase and it may also bring pleasure or satisfaction to the previously 

sedentary patient. These effects will contribute to the reduction of fatigue and disabilities. 

Promoting adherence
The effectiveness of any intervention aimed at behaviour change obviously highly depends 

on the patients’ adherence to it and their ability and willingness to change. Several aspects of 

interventions will contribute to adherence to the intervention and maintenance of long-term 

effects. Sequentially, the importance of (social) reinforcement and autonomy are discussed as 

core principles for developing the intervention. 

It is a basic principle of reinforcement theory that certain behaviour will more easily occur if 

it is rewarded. Thus, in an intervention it is important to reward patients by showing the progress 

made in the intervention, for instance by keeping activity diaries. It is also crucial to formulate 

goals for the treatment that are rewarding for the patients, e.g. being able to become more 

socially active again, doing leisure activities or work again. A special case of reinforcement 

is social reinforcement [59]. People are more likely to adopt values and behaviors if these 

behaviors are modeled and encouraged by their peer-patients or the social system at home 

[60]. Therefore, group therapy was considered desirable. Patients can benefit from observing 

the progress of other group members, and comparing and discussing the participants’ progress 

may help patients realize which direction their program should take [61, 62]. Furthermore, family 

members were included in parts of the intervention to support the changes of the patients. This 

also make promotes the shift of the attention of patients and its family from symptoms toward 

changing perpetuating behaviours and cognitions in order to reduce fatigue. 

Being able to apply behaviour that is needed to establish a change in fatigue is not enough 

to perform the required behaviour. A principal condition for behaviour change is that one 
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is motivated to change. Among other theories, self-determination theory emphasizes the 

importance of keeping goals of behaviour change close to the autonomous motivation of 

people [60]. A behaviour is autonomous when a patient conceives a meaningful rationale 

for change, values the behaviour, and aligns it with other central values and lifestyle patterns 

[63]. A common technique aimed at finding motivated behaviour originating from one’s own 

values is motivational interviewing [64]. This technique is important to apply at the beginning 

of the intervention. Another important aspect of autonomy is to work with individualized 

goals. Therapeutic effects are expected to be better when patients formulate their own goals 

on various domains (i.e. personal care, housekeeping, work/study, hobbies, social, physical 

activities, and other), and reaching these goals should be rewarding. 

To support intentions to change a behaviour and actually fulfill intentions, action plans can 

help (Box 1). The current intervention focuses on developing action plans guided by peers, 

therapists, and a participants’ workbook. 

Additional considerations 
Additional considerations when developing the intervention related to the choice of a cut-off 

value for fatigue as an inclusion criterion, focus on the achievement of long-term goals, a 

treatment contract, a multi-disciplinary approach, and individual tailoring of the intervention. 

First, an intervention targeting fatigue is generally offered to people with clinical meaningful 

levels of fatigue. Empirical studies indicate that the effectiveness of cognitive behavioural 

therapy in patients with a low level of fatigue it limited [68]. Therefore, only patients with high 

levels of fatigue are selected. 

Second, besides the promotion of autonomous motivation, other ingredients will be 

included to promote long-term effectiveness, such as the identification of future goals, in 

particular future exercise goals in the last two sessions, the development of a plan to prevent 

relapse, and a booster-session three months after completion of the intervention [22].

Third, responsibility for patients own improvement should be encouraged and dropout 

in case of calamities such as an increase of fatigue in the beginning of the intervention 

should be prevented. This is realized by asking patients to sign a treatment contract as part 

of the intervention. Using a treatment contract is used as a way of formalizing goals and 

responsibilities, and to enhance motivation and self-efficacy [69]. 

Box 1. Action plans

Some people that have an intention to change their behaviour may fail to take any action. This 
discrepancy has been labeled the “intention-behaviour gap” [65, 66]. Detailed action plans may 
bridge this gap between intentions and behaviour [67]. In the current intervention, patients 
translate goals such as “I want to read more books” into specific action plans such as “I will read 
a book every Wednesday and Friday morning after breakfast for 45 minutes”. Patients are also 
encouraged to make action schemes to achieve their goals by gradual increasing the activity. For 
example by starting with reading 10 minutes a day, and increasing this every week with 5 minutes 
until they achieve their goal of 45 minutes after seven weeks.
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Fourth, a multi-disciplinary approach is desirable by involving a psychologist, a physiotherapist, 

and a rheumatologist. The cognitive behavioural sessions supervised by the psychologist focuses 

on changing dysfunctional cognitions and behavior. The exercise sessions supervised by the 

physiotherapist focuses on increasing physical activity and to bring joy and pleasure in physical 

activity. The sessions guided by both the psychologist and the physiotherapist focuses on 

changing dysfunctional cognitions with respect to physical and other types of activity, like fear of 

avoidance or focusing on symptoms. Moreover, a rheumatologist is involved in the intake where 

relevant co-morbidities and active inflammations are checked, more explanation from a medical 

perspective about the disease and the intervention are given, and unhelpful somatic attributions 

given to fatigue are discussed. 

Fifth and last, treatment outcomes of interventions for fatigue were found to be moderated 

by having an extremely low level of physical activity [70]. This has led to the development of 

specific protocols for low-active patients and relative active patients, which has been found to 

be effective in several randomized controlled trials [71]. This indicates that it might be valuable 

to make a distinction between relatively active patients, for whom the non-accepting cognitions 

lead to bursts of activity followed by periods of rest and inactivity, and low active patients, in 

whom their fear that activity might worsen their symptoms (which results in an avoidance of 

activity) is the most important perpetuating factor [62].

TREATMENT PROTOCOL
An expert panel was composed to develop the treatment protocol, and comprised three 

psychology researchers (NVL, ERB, RG), two clinical psychologists (HK, AH), two physiotherapists 

(RS, WK), and a rheumatologist (WNL). Complementary to the outlined theoretical considerations 

and empirical findings, results from previous studies [38, 72], treatment protocols for chronic 

fatigue in other diseases [13, 73], expert opinions, and clinical experience about therapeutic 

targets were used to decide on the core elements of the intervention. 

Inclusion and exclusion
Participants should meet the following inclusion criteria: 1) diagnosed with Sjögren’s syndrome 

[1] or non-Sjögren sicca syndrome, characterized by objective dryness, myalgia and arthralgia, 

with no known cause and without auto-immune features [2], 2) age ≥ 18 years, 3) severe 

fatigue based on a cut-off score of ≥ 14 on general fatigue dimension of the Multidimensional 

Fatigue Inventory (reflecting on average a minimum score of 3.5 on a 5-point Likert scale), 4) 

no medication or stable use of regular medication during the intervention; 5) motivated to 

participate in a cognitive behavioural therapy combined with exercise training. Exclusion criteria 

were 1) participation in other (recent) interventions which can possible effect fatigue (i.e. start 

of using anti-depressants during the last half year, or participating in a pharmacological trial); 

2) use of prednisone >10mg per day; 3) pregnancy; 4) physical inability to participate in the 

intervention; 5) severe psychopathology; 6) illiteracy or difficulty to communicate in Dutch.
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Case illustration
Currently, the efficacy of the cognitive behavioural therapy and graded exercise intervention 

for fatigue in Sjögren’s syndrome and non-Sjögren’s sicca syndrome is being evaluated in an 

ongoing randomized controlled trial. The treatment protocol is illustrated with two cases 

in order to demonstrate possible treatment effectiveness and to illustrate the treatment 

approaches (Box 2a, 2b, 3a, 3b). 

Description of the intervention
Patients receive a structured outpatient treatment program in a group setting of six to ten 

participants. To achieve an intense program, ten sessions are spread out over four months in 

order to give participants enough time to change and reach their goals. To foster the effects 

of the intervention on the long term, there is an additional booster session three months after 

treatment completion. The range, duration and therapists of the sessions is shown in Figure 2. 

Box 2a. Case Mrs. A 

Mrs. A is around 60 years and married. She was diagnosed with primary Sjögren’s syndrome by an 
immunologist. A relative-active activity pattern was revealed, indicating perpetuating factors as non-
accepting and demanding cognitions leading to bursts of activity. In a questionnaire, she reported 
cognitions in reaction to fatigue as “I have to be careful, because my complaints mean that there is 
something wrong in my body”, but also “I have so many plans to do”. A questionnaire indicated dryness 
as her most severe symptom, followed by physical fatigue. The physical fitness tests indicated a relative 
good condition (82% of the distance walked on a treadmill submaximal test [74] by a healthy norm group 
of the same age and gender). Questionnaires filled out by Mrs. A indicated high levels of fatigue, and 
medium levels of disease symptoms, and self-efficacy. During the intake she showed a strong motivation 
to change her behavior and cognitions in relation to fatigue. Mrs. A indicated during the intake that she 
wanted to improve her physical condition by walking or cycling at least five days a week for 30 minutes 
(goal 1) and by taking the stairs instead of the elevator (goal 2). Furthermore, she indicated that she 
wanted to restart her old hobby, which is trying new cooking recipes (goal 3).

Box 2b. Case Mrs. B 

Mrs. B is around 50 years old. She is married and has two children in puberty age. She was diagnosed 
with primary Sjögren’s syndrome three years ago by a rheumatologist. A relative-active activity 
pattern was revealed, indicating perpetuating factors as non-accepting and demanding cognitions 
leading to bursts of activity. Mrs. B reports that she tries to ignore her complaints and finds it 
difficult to enforce her boundaries. Her answers on a questionnaire indicate cognitions such as 
“I won’t let the fatigue interfere with my life” as a reaction to fatigue. In this questionnaire, Mrs. B 
indicated physical fatigue as her most severe symptom. Her physical condition, as measured with 
a submaximal walking test, was relative good (84% of the distance walked on the treadmill test [74] 
compared to a healthy norm group of the same age and gender). Her answers on a questionnaire 
indicated that Mrs. B had high levels of fatigue, medium disease symptoms, and quite a low self-
efficacy in relation to fatigue. During the intake, she indicated that she wants to make a bicycle 
tour of 30 kilometres this summer (goal 1), to schedule a relaxation moment every day of at least 
15 minutes (goal 2), and to go out for an evening with her partner at least once a month (goal 3).
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Every regular session starts with two hours of cognitive behavioural therapy (CBT), followed 

by one hour of exercise training (ET). The intervention is guided by trained psychologists and 

physiotherapists with extensive experience in treatment of rheumatic diseases and group 

therapy. The CBT sessions are guided by a psychologist and some sessions accompanied by 

a physiotherapist in order to foster the unity of the program with special attention to activity 

cognitions in these sessions. The ET sessions are guided by a physiotherapist.  The patient’s 

partner or significant other is invited to attend the sixth and eight sessions as a way of social 

reinforcement and support the changes of the patients. The treatment is supported by a patient 

handbook, consisting of texts about the topics of each session, exercises to perform at home, 

and registration schedules to keep record of improvement in physical activity or individual goals. 

Structure of the sessions

Every regular CBT session starts with discussion of the practices that were performed at home, 

then the specific topic of the session is introduced and practiced, and finally the assignments 

for the next session are introduced. 

The CBT session is followed by an ET session consisting of three parts. Every session starts 

with discussion of the assignments that are trained at home as part of the graded exercise 

therapy and the progress of the individual goals and probable barriers. In the second part of 

the ET session the specific topic of the session is introduced and practiced. The aim of the 

second component of each session is to provide an introduction to multiple physical activities 

that might give pleasure and satisfaction, and to make the participants competent with respect 

to the physical activity. During this part of the session, participants get actively acquainted with 

a variety of activities, such as yoga, ballgames, dancing, and aerobics. In the final part of the ET 

session, the exercises for the next session are introduced. 

Content of the intervention

The content of the intervention is described in this section comprising the following topics: 

rationale and individual goals, dysfunctional cognitions, dysfunctional behaviour, social 

support, symptoms, relapse prevention, and the exercise training sessions. The content of the 

intervention is further specified in Table 1. 

Rationale, individual goal-setting

During the individual intake, a model of perpetuating factors is clarified by a psychologist, 

physiotherapist and rheumatologist. This multi-disciplinary approach was used to give more 

explanation from a biopsychosocial perspective about the disease and the intervention. 

Moreover, the psychologist and physiotherapist use Motivational Interviewing techniques [64] 

to help the participants to set goals that fit their individual needs and desires. The progress 

of these individual goals and probable barriers are discussed in every session, both in the CBT 

sessions and in the ET sessions. 

Both mrs. A and mrs. B have formulated individual goals during the intakes (Box 2a, 2b). In 

every session, the progress of the goals was discussed (Box 3a, 3b). 

102



COGNITIVE BEHAVIOURAL AND PHYSICAL EXERCISE GROUP THERAPY FOR FATIGUE

7

Dysfunctional cognitions

Unhelpful cognitions related to fatigue, the disease, and pain, are challenged to diminish somatic 

attributions, to improve sense of control over symptoms, and to facilitate behaviour change. 

Non-helping catatrophizing cognitions such as ‘I can’t control the fatigue’ and ‘The fatigue is 

terrible’ are perpetuating factors in fatigue. By means of cognitive restructuring the patient learns 

to change these non-helpful thoughts into more helpful ones in daily life, for example ‘I accept 

that NOW I am tired. I will investigate how to deal with the fatigue and to reduce it’ (Table 1). 

Moreover, many patients are alert to symptoms of fatigue, and persons in their social 

environment may ask the patient about the fatigue. Patients are educated that the effect of 

attending to fatigue is increasing and intensifying these symptoms. Patients learn how to shift 

away their attention from fatigue to their environment. Also lessening the attention from 

others for these symptoms is realized, by letting the patients ask their family or friends not to 

talk anymore about fatigue. 

Mrs. A investigated during these sessions her cognitive and attentional reaction to fatigue. 

Impeding cognitions as “I have to be careful, because my complaints mean that there is something 

wrong in my body”, and “I have so many plans to do, but the fatigue prevents me in doing this”, 

were shown. She learned to use thoughts like “I will stop resisting my fatigue, and accept that 

I am tired. I will try and see what I can do at this moment”, and went on to apply this technique 

at home. Furthermore, she was challenged to think about situations in which attention from 

herself of her surroundings has led to more fatigue. She noticed that questions by her family 

about the fatigue, such as “You look so tired, are you allright?”, caused more attention to fatigue 

and in the end, more fatigue. She therefore asked her family not to ask about fatigue anymore 

and she noticed that she was feeling better without everyone asking to her fatigue. 

Dysfunctional behaviour

An imbalance between activity and rest, for example bursts of activity or by avoiding activity, 

may perpetuate fatigue. An important aspect in the intervention is changing this imbalance 

into a more evenly distribution of activities (for the relative active patients), and then by 

gradually increase activity (immediately for passive patients). Patients register their activities 

for a week, and during the treatment session they are asked to classify their activities in 

these registration schedules into rest, passive relaxation, active relaxation, and work/activity. 

Aim of this exercise is that patients get more insight whether they can discover a balance or 

imbalance between activities. After this, patients are learned to pace or increase the amount of 

activities they perform by using action plans. Relative active patients are in the exercise training 

encouraged to attain and maintain a more evenly distribution of activities, needing to prevent 

bursts of activity and resultant extreme fatigue. After gradual increase of physical activity, a 

plan for graded increase of certain physical, social or mental activities as set by the participants 

themselves, is outlined by using action plans and carried out (Table 1). 

The registration schedule of Mrs. A consisted of a variety of activities. She learned that she 

had quite a good balance between activity and rest. She furthermore discovered that she often 

used passive relaxation, which she wanted to change more often into using active relaxation. 
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For this purpose, she made an exercise at home which challenged her to plan her activities 

in advance, and to vary between active and passive relaxation, activity and rest. Mrs. A made 

large improvements in the achievement of her individual goals, as shown in Box 3a. She walked 

and cycled every day and increased the amount of time. She also took the stairs more often 

and mentioned to make time to try new cooking recipes. Mrs. B reported this ‘all-or-nothing’ 

behaviour in competing her individual goals as well. She worked hard to reach her goals. The 

progression was not very gradual, but she did manage to cycle every session and to go out with 

her partner every month (Box 3b). Unfortunately, her goal to take a relaxation moment every 

day was very difficult to complete for Mrs. B, as is seen in the Figure of Goal 2 (Box 3b). During 

two sessions she indicated that he did work on it, but she was not able to maintain or increase 

these relaxation moments.  

Social support
The patients’ partner or significant other is invited to attend the sixth and eight sessions as a 

way of social reinforcement and to support changes of the patient. These sessions focus on the 

consequences of fatigue for the social environment and the possible role of significant others 

in the achievement of goals. For example, an exercise is used in which the partners are sitting 

in an inner circle, talking about the consequences of fatigue for their life, and patients standing 

in the outer circle behind their partner, just to listen. After this round, patients and partners 

changes seats, and patients discuss how the intervention has changed their way of coping with 

fatigue and how their partners were involved in this. Partners and significant others are also 

encouraged to support the patient in the graded exercise training and to set mutual goals and 

carry out action plans together. During the session, they make an action plan together to utilize 

their new possibilities. In addition, assertive communication is practiced with role-plays for 

specific situations, such as asking for help and communicating boundaries (Table 1). 

The partner of Mrs. A attended both partner sessions. He was very involved in the treatment 

process and did his best to support Mrs. A as much as possible. During the first partner session, 

they spoke about the consequences the fatigue has for both of them. Mrs. A’s partner regretted 

it that they didn’t bike or walk that much together anymore, so they decided to set a mutual 

goal on which they could work on together. 

Symptoms
Besides fatigue, pain and dryness are common symptoms in both Sjögren’s syndrome and 

non-Sjögren’s sicca syndrome. Moreover, sleeping problems may occur. Session seven focuses 

on dysfunctional cognitions about pain and attention for pain. Non-helping catastrophizing 

cognitions such as ‘This is going to be painful again’, and ‘The pain is intolerable’, can increase 

a focus on pain. By means of cognitive restructuring the patient learns to change these non-

helpful thoughts into more helpful ones in daily life, for example ‘I will not worry about the pain 

on forehand. I will just start to do what I want and see what will happen’ (Table 1). 

Unhelpful cognitions related to pain, are challenged to diminish somatic attributions, 

to improve sense of control over symptoms, and to facilitate behaviour change (Table 1). 
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Moreover, same as for fatigue, many patients are alert to symptoms of pain, and persons in 

their social environment may ask the patient about this. Patients are educated that the effect of 

attending to pain is increasing and intensifying these symptoms, and they practice to replace 

attention for pain to attention to the external factors, such as the environment. Also lessening 

the attention from others for these symptoms is realized, by letting the patients ask their family 

or friends not to talk anymore about pain. 

Session two involves dryness and sleeping problems during the night. An irregular sleep-

wake rhythm may perpetuate fatigue. To restore the biological rhythm, patients are helped by 

making a planning with fixed sleeping- and wake-up times, and are discouraged from sleeping 

during the day and from adapting fixed rest periods. Also unhealthy sleeping habits are discussed. 

Patients complete a checklist before the session [75], including topics as the sleeping room (“The 

sleeping room is dark enough”, or “I have a dry mouth often during the night”), eating/drinking (“I 

drink coffee, black tea or energy drink a couple of hours before going to sleep”, or “I drink more 

than two glasses of alcohol during the evening”), cognitions (“I go to bed with a relaxed feeling”, 

or “I think a lot in bed”). Each of the statements are followed by three answer options (yes, can be 

better, or no). By calculating points belonging to these answers, patients can investigate which 

topics they could improve. During the session, the participants discuss these topics and try to find 

possible solutions together, which they can use at home to have healthier sleeping habits. 

Mrs. A learned to stick to a fixed sleep-wake rhythm. She went to bed every day at 23:00h, 

and woke up at 7:30h. She didn’t sleep anymore during the day, as she sometimes did before. 

She noticed that this fixed rhythm gave her more energy during the day to work on her goals. 

Relapse prevention and future

The final sessions deal with relapse prevention, future goals and further improvement of self-

control, including detecting early signs of relapse and several sources for support. Patients are 

taught how to deal with a relapse and preventive actions are formulated by patients themselves. 

They make “recipes” during the eighth session, in which they formulate ingredients which 

make them feeling better (the “health-recipe”) and feeling worse (the “fatigue-recipe”) [76]. 

Aim of these exercises is to gain insight in individual factors that influence fatigue in a positive 

or negative way, to recognize and prevent relapses, and booster individual success factors. 

In the last session, patients perform an exercise in which they write down how their life 

looks like next year, and what they have to do to achieve this. Then, they formulate future goals 

on different life domains and make action plans to actually achieve this future. Patients are also 

encouraged to release some of the core elements of the intervention, for example the fixed 

sleep-wake rhythm or daily activity schedule.  

Exercise training (ET)

Each ET session consists of two parts, starting with the progress of the graded exercise 

therapy. In this part, individualized per participant, participants learn how to gradually and 

safely increase their level of physical activity, under supervision of a physiotherapist. Patients 

performed this graded exercise program at home for three to five times a day, increasing the 

amount of exercise every day with one minute [77]. 
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Box 3a. Individual outcomes Mrs. A

During the evaluation session, Mrs. A reported that in the intervention she had learned to pace 
her activities and that the fixed sleep-wake rhythm had led to more energy during the day and 
better sleep. Her levels of fatigue improved to a level below the cut-off for severe fatigue for this 
study (MFI score, on a scale from 4-20, pretreatment was 15, post-treatment 11; d=2.7), her disease 
symptoms decreased (ESSPRI score, on a 10-point scale, decreased from 6.3 pretreatment to 5.7 
posttreatment, d=0.4), and also her self-efficacy concerning fatigue became higher (SES-28 score, 
on a scale from 7-28, pretreatment was 18, posttreatment was 21; d=1.2). Her physical condition 
improved a little bit and she maintained this improvement also three months after completing 
the intervention (She started with 83% at the beginning of the treatment, and she completed 91% 
of the distance walked by a healthy norm group after completing the intervention, and 88% at 
three months follow-up). She made large improvements in the achievement of her individual goals 
(Figure 2). During the first five sessions, she gradually increased her physical activity by walking 
and cycling (goal 1). She also took the stairs more often and maintained to use the stairs in 70% of 
the times (goal 2). For the last goal, she tried cooking recipes. After four sessions, she started with 
gradually increasing this goal and she cooked more often every week, until an increase to 60%. 
Unfortunately, during the last week of the intervention she underwent surgery for her feet, which 
hindered the achievement of her personal goals. 

Note. Effect sizes (Cohen’s d) were computed by the difference between the pretreatment 
and posttreatment scores, divided by the standard deviation of the total group (n = 6) of the 
pretreatment scores.
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Goal 3. Cooking recipesGoal 1. Walking/cycling Goal 2. Stairs   

During the ET sessions, a distinction is made between patients with a relatively active activity 

level and patients with a passive activity level [62, 78]. During the intake the activity pattern of 

each patient is determined through interview questions and an activity registration of a regular 

day. The intervention for relatively active patients starts with challenging complaint-enhancing 

cognitions and establishing a baseline level of activity. After completing, relative active patients 

will start with a gradual increase of activity, using graded exercise therapy, and working 

towards achievement of their personal goals [62]. For passive patients, the intervention starts 

immediately with a gradual increase of activity. Aim of this part of the therapy is to increase the 

physical condition of participants, to reduce avoidance of physical exercise, and to develop 

more positive beliefs about the ability to be active. 

The second part of each session consists of various types of physical activity, namely  

relaxation training, gymnastic exercises, ballgames, yoga. Aim of this part of the intervention 
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Box 3b. Individual outcomes Mrs. B

During the evaluation session, Mrs. B reported that she learned a lot during the intervention and 
that she would advise it to everyone. She found it an important gain that she had learned to say ‘no’ 
when people asked her something she didn’t want to do. She also gained more insight in pacing 
her activities during the day, which she tries to do every day now. Her levels of general fatigue 
improved to a level under the cutoff for this study (MFI general fatigue score on a range from 
4-20 pretreatment was 15 and post-treatment was 12, d=2.0), but her disease symptoms increased 
(ESSPRI score on a 10-point scale increased from 5.7 pretreatment to 7 posttreatment, d=-0.9). 
She showed some increase in her self-efficacy concerning fatigue (SES-28 score on a range from 
7-28 pretreatment was 14, posttreatment was 19, d=2.0). Her physical condition slightly decreased 
immediately after treatment, but increased at the 3-month follow-up (she started pretreatment 
with 84% of the distance walked by matched, healthy, norm-group, posttreatment she reached 
81% and at three months follow-up this increased to 95%). She worked hard to reach her goals 
and started immediately. The increase was not gradual, but she did manage to cycle every week as 
was her goal (Figure goal 1).  She also managed to go out with her partner every month after the 
first session (Figure goal 3). Her goal to take a relaxation moment every day was very difficult to 
complete for Mrs. B, as is seen in the Figure of Goal 2. During two sessions she indicated that he did 
work on it, but she was not able to maintain or increase these relaxation moments (Figure Goal 2).  

Note. Effect sizes (Cohen’s d) were computed by the difference between the pretreatment 
and posttreatment scores, divided by the standard deviation of the total group (n = 6) of the 
pretreatment scores.
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Goal 3. PartnerGoal 1.Cycle tour Goal 2. Relaxation

is to continue physical activity on the long term by learning the patients types of exercise that 

are pleasant or fulfills goals that bring satisfaction. Patients are encouraged during all sessions 

to search for an activity they enjoy and want and are able to perform at home on long term. 

Feasibility
This paragraph describes the feasibility of the implementation of the intervention. We will 

discuss the recruitment process, the dropout level and attendance rate, and evaluations of the 

first treatment group. 

Recruitment

Patients were acquired through the Department of Rheumatology and Clinical Immunology of 

the University Medical Center Utrecht, through hospitals in and around Utrecht, and through 
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the Dutch Association of Sjögren Patients (Nederlandse Vereniging Sjögren Patiënten, NVSP). Of 

the 409 patients who received information about the study until July 2013, 86 (21%) responded 

that they were willing to participate in the study. Of these patients, 36 (42%) indicated that they 

wanted to participate only in the measurements of the study but not in the intervention, and 50 

(58%) answered that they wanted to participate in the intervention. Of the patients interested 

in participating in the intervention, 16 (32%) were excluded because of a MFI score <14 (n=10), 

because of a lack of motivation to participate in the intervention (n=3), severe disability (n=2), 

and pregnancy (n=1). This resulted in 34 patients who were included in the waiting list group 

(n=17) or received treatment immediately (n=17). Thus, only 8% of the patients who were 

informed about the intervention, wanted to and were eligible to participate in the intervention. 

Drop-out and attendance

Of the 34 patients eligible for the intervention, 8 started in the first intervention group. 

One of them was excluded during the intake because of hearing problems and difficulties to 

communicate in a group setting. One participant dropped out after two sessions, because she 

didn’t feel comfortable with the program. The remaining six people attended an average of 

9.3 out of 10 sessions (one patient missed two sessions because of a scheduled holiday and 

had two individual sessions with the psychologist, one patient was ill during one session, and 

one patient missed one session because of a medical appointment). The booster session was 

attended by five of the six participants: one had a wedding and was therefore unable to attend 

the booster session. Overall, the attendance rates were high. 

Evaluation

The six patients of the first intervention group were enthusiastic about the program. They 

reported during the booster session that they learned the most of the fixed sleep-wake 

rhythm and working towards their individual goals. They also reported to have a better physical 

Figure 2. The planning and duration of the intervention sessions and the therapists that guided the session. 
Note. ET = Exercise Therapy, CBT = Cognitive Behavioural Therapy, PS = Psychologist, PT = Physiotherapist
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condition, which was reflected as well in the walking tests as done during the last session and 

the booster session. 

Both the psychologist and the physiotherapist were enthusiastic about the program. 

The protocols were easy to use and gave good background information for the therapists to 

supervise the intervention sessions. 

DISCUSSION
The current article describes the development of a cognitive behavioural therapy combined with 

exercise training aimed at the reduction of fatigue in patients with Sjögren’s syndrome and non-

Sjögren’s sicca syndrome. The intervention was guided by a model with maintaining factors of 

fatigue, with cognitive behavioural therapy and (graded) exercise therapy as core intervention. 

Adherence and the maintenance of long-term effects was promoted among others by maximizing 

patient’s autonomy. Moreover, the intervention was developed with special attention for specific 

aspects of Sjögren’s syndrome. In this paragraph, we will describe some future challenges in the 

development and evaluation of interventions for fatigue in Sjögren’s syndrome. 

The intervention was based on aspects of cognitive behavioural therapy. The main goal 

during all of the intervention sessions, was that patients worked towards their individual goals. 

This patient-centered philosophy, however, challenges to choose outcome measures that are 

capable of reflecting this individualized perspective. Unfortunately, few outcome measures 

are available that meet this criterion and are feasible to use for research purposes [79, 80]. 

Future studies should focus on the development of such instruments with special attention for 

feasibility and psychometric issues, which can be used in randomized controlled trials. 

The feasibility of the first intervention group indicated the intervention is convenient to 

participate, and patients noticed participation in the intervention changed their way of coping 

with fatigue. The attendance rates were high, but unfortunately a relatively low percentage 

of patients who was informed about the intervention, signed up for participation. A possible 

explanation for this low participation rate is the “healthy volunteer effect”, indicating that 

participants have a better general health compared to non-participants [81-84]. In line 

with this theory, patients who are tired, may, paradoxically, be too tired to participate in an 

intense treatment program. Furthermore, other studies report logistical issues (inconvenient 

appointments, travel time, arranging time off work), or concerns related to the research purpose 

of the intervention, as possible reasons for non-participation in randomized controlled trials [85, 

86]. Better understanding of motivators for, and barriers to, participation in such interventions 

has the potential to improve participation in future trials. For example, when patients feel 

too tired or have logistical problems to come to a rehabilitation center, it could be examined 

whether they would participate in a more accessible intervention, or an intervention which can 

be performed at or close to home, such as (web-based) self-management interventions, for 

example supervised by their general practitioner, a nurse, or other health professional. 

Furthermore, there is evidence that not all patients need intensive treatment and that 

for a subgroup of patients, a minimal intervention may suffice [87, 88]. Such minimalized 
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Table 1. Content of the intervention, specified per topic and the involved education, practice and appliance. 

Topic Session Education Practicing during therapy Practising and applying at home

Rationale Intake, 1 Explaining a model of perpetuating factors  by a psychologist, physiotherapist 
and rheumatologist.

Discuss examples of behaviour, cognitions and social 
environment which can increase or perpetuate fatigue. 

Maximization of motivation and expected 
outcomes of the participant. 

Individual 
goal-setting

1, 5, 6, 
8, 10, 
booster

Education about the benefits of individual goals (S1), gradual achievement of 
individual goals (S5 and forth), support of significant others to achieve goals 
and develop common goals (intake, S6, S8), determine goals for the future 
(S10, booster session).

Formulate individual goals (intake, S1), draft and 
apply action plans (S5 and forth), investigate the 
role of significant others to achieve individual goals 
and develop common goals (intake, S6, S8). 

Apply action plans to reach individual goals, 
compliment oneself with reached steps (S5 and 
forth). 

Dysfunction-
al cognitions

3, 4, 6 Education about the impeding effect of unhelpful cognitions and the benefit 
of helpful cognitions (S3, S6), and about the impeding result of attention to 
fatigue and benefits of shifting attention away from fatigue (S4). 

Think about situations with unhelpful and helpful 
cognitions and investigate how unhelpful cognitions 
can be changed into helpful ones (S3, S6). Practice 
with attention for bodily symptoms, discuss situations 
with attention to fatigue, and apply ways to shift the 
attention away from fatigue (S4). 

Use of helpful cognitions instead of unhelpful 
cognitions in reaction to fatigue (S3, S6), don’t talk 
about fatigue anymore, and shift away attention 
from fatigue to external stimuli (S4). 

Dysfunction-
al behaviour

1, 2, 5 Education about the impeding effect of imbalance between activity and rest, 
and about the benefits of a more evenly distribution of activities and a good 
daily schedule (S1, S2), and education about the impeding effect of minimal 
physical activity and the benefits of gradual increasing physical activity and 
enjoy exercising (S1, S5). 

Relative active patients: Record a schedule of daily 
activities (S1, S2), investigate barriers and possible 
solutions for undertaking activities (S2), gradual 
increase of physical activity (S3 until S5)
Passive patients: Investigate barriers and possible 
solutions for undertaking activities (S1), gradual 
increase of physical activity (S1 until S5). 
All patients: Thinking about helpful cognitions during 
physical exercising, barriers towards exercising and 
solutions, and  dosage of physical exercise (S5). 

Undertake physical activities (passive patients) 
and a more evenly distribution of activities (all 
patients). Gradually increase of physical activity. 

Social support 6, 8 Education about communication and support of significant others in relation 
to fatigue (S6), and the importance of common goals (S8). 

Think about changes since start of the intervention, 
practice with communication skills to ask for 
support (S6), investigate common goals and 
develop action plans for these goals (S8). 

Patients and significant others communicate 
about how to receive or give support in relation to 
fatigue (S6) and they work towards common goals 
following their action plans (S8). 

Symptoms 2, 3, 7 Education about the impeding effects of a disrupted sleep-waking rhythm 
and unhealthy sleeping habits and about the benefits of a fixed sleep-waking 
rhythm and good sleeping habits (S2). Education about unhelpful cognitions 
and attention in relation to pain (S7). 

Choosing fixed sleeping times and check sleep habits 
(S2), think about impediments for fixed sleeping times 
and possible solutions (S3). Investigate how unhelpful 
cognitions can be changed into helpful ones in relation 
to pain, and think about ways to shift the attention 
away from pain (S7).

Maintain fixed sleeping times and healthy sleeping 
habits (S2 and forth). Use of helpful cognitions 
instead of unhelpful cognitions in reaction to pain 
(S7), don’t talk about pain anymore, and shift away 
attention from pain to other matters such as the 
environment (S7).

Relapse 
prevention 
and future

9, 10, 
booster

Education about individual factors that maintain or perpetuate fatigue (S9, 
booster), determine work towards (activity) goals for the future (S10, booster). 

Investigate individual barriers to prevent relapse, make 
individual fatigue recipes and health recipes, and 
develop future action plans (S9, S10, booster session). 

Understanding of  individual factors that perpetuate 
or maintain fatigue,  make and carry out action plans 
to reach individual goals (S10 and forth). 

S = Session

interventions that have been indicated effective in reducing fatigue in various conditions 

include self-management interventions [89, 90], guided self-instruction [88, 91], and web-based 

self-management programs [92, 93]. These interventions may be especially effective in young 

patients with low levels of depressive symptoms and with a low tendency to avoid activity [88, 

94], but as yet it is not clear what works for whom in these minimalized interventions and this 

has to be examined in future trials. Moreover, stepped care is potentially effective as treatment 

of fatigue. In stepped care, more intensive treatments are reserved for patients who do not 

benefit from simpler low-intensity treatments or for those who can be predicted not to benefit 

from such treatments [95]. A study in chronic fatigue syndrome showed that stepped care 
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Table 1. Content of the intervention, specified per topic and the involved education, practice and appliance. 

Topic Session Education Practicing during therapy Practising and applying at home

Rationale Intake, 1 Explaining a model of perpetuating factors  by a psychologist, physiotherapist 
and rheumatologist.

Discuss examples of behaviour, cognitions and social 
environment which can increase or perpetuate fatigue. 

Maximization of motivation and expected 
outcomes of the participant. 

Individual 
goal-setting

1, 5, 6, 
8, 10, 
booster

Education about the benefits of individual goals (S1), gradual achievement of 
individual goals (S5 and forth), support of significant others to achieve goals 
and develop common goals (intake, S6, S8), determine goals for the future 
(S10, booster session).

Formulate individual goals (intake, S1), draft and 
apply action plans (S5 and forth), investigate the 
role of significant others to achieve individual goals 
and develop common goals (intake, S6, S8). 

Apply action plans to reach individual goals, 
compliment oneself with reached steps (S5 and 
forth). 

Dysfunction-
al cognitions

3, 4, 6 Education about the impeding effect of unhelpful cognitions and the benefit 
of helpful cognitions (S3, S6), and about the impeding result of attention to 
fatigue and benefits of shifting attention away from fatigue (S4). 

Think about situations with unhelpful and helpful 
cognitions and investigate how unhelpful cognitions 
can be changed into helpful ones (S3, S6). Practice 
with attention for bodily symptoms, discuss situations 
with attention to fatigue, and apply ways to shift the 
attention away from fatigue (S4). 

Use of helpful cognitions instead of unhelpful 
cognitions in reaction to fatigue (S3, S6), don’t talk 
about fatigue anymore, and shift away attention 
from fatigue to external stimuli (S4). 

Dysfunction-
al behaviour

1, 2, 5 Education about the impeding effect of imbalance between activity and rest, 
and about the benefits of a more evenly distribution of activities and a good 
daily schedule (S1, S2), and education about the impeding effect of minimal 
physical activity and the benefits of gradual increasing physical activity and 
enjoy exercising (S1, S5). 

Relative active patients: Record a schedule of daily 
activities (S1, S2), investigate barriers and possible 
solutions for undertaking activities (S2), gradual 
increase of physical activity (S3 until S5)
Passive patients: Investigate barriers and possible 
solutions for undertaking activities (S1), gradual 
increase of physical activity (S1 until S5). 
All patients: Thinking about helpful cognitions during 
physical exercising, barriers towards exercising and 
solutions, and  dosage of physical exercise (S5). 

Undertake physical activities (passive patients) 
and a more evenly distribution of activities (all 
patients). Gradually increase of physical activity. 

Social support 6, 8 Education about communication and support of significant others in relation 
to fatigue (S6), and the importance of common goals (S8). 

Think about changes since start of the intervention, 
practice with communication skills to ask for 
support (S6), investigate common goals and 
develop action plans for these goals (S8). 

Patients and significant others communicate 
about how to receive or give support in relation to 
fatigue (S6) and they work towards common goals 
following their action plans (S8). 

Symptoms 2, 3, 7 Education about the impeding effects of a disrupted sleep-waking rhythm 
and unhealthy sleeping habits and about the benefits of a fixed sleep-waking 
rhythm and good sleeping habits (S2). Education about unhelpful cognitions 
and attention in relation to pain (S7). 

Choosing fixed sleeping times and check sleep habits 
(S2), think about impediments for fixed sleeping times 
and possible solutions (S3). Investigate how unhelpful 
cognitions can be changed into helpful ones in relation 
to pain, and think about ways to shift the attention 
away from pain (S7).

Maintain fixed sleeping times and healthy sleeping 
habits (S2 and forth). Use of helpful cognitions 
instead of unhelpful cognitions in reaction to pain 
(S7), don’t talk about pain anymore, and shift away 
attention from pain to other matters such as the 
environment (S7).

Relapse 
prevention 
and future

9, 10, 
booster

Education about individual factors that maintain or perpetuate fatigue (S9, 
booster), determine work towards (activity) goals for the future (S10, booster). 

Investigate individual barriers to prevent relapse, make 
individual fatigue recipes and health recipes, and 
develop future action plans (S9, S10, booster session). 

Understanding of  individual factors that perpetuate 
or maintain fatigue,  make and carry out action plans 
to reach individual goals (S10 and forth). 

S = Session

and usual cognitive behavioural therapy were equivalent effective in reducing fatigue severity, 

reducing disabilities, and increasing physical functioning, but were more time-efficient for 

therapists and tailored to the need of individual patients [87]. 

There are large variations in the response to cognitive behavioural therapy and graded 

exercise therapy as treatment of fatigue  [96]. Where some patients fully recovered, others 

show only a reduction in symptoms and a subgroup does not profit at all [14, 68]. Identification 

of the heterogeneity of patients by clarifying subgroups of patients could possibly predict the 

outcome of psychological interventions [97]. Subgroups in various diseases have been identified 

[97-102], but could not be linked to the response of treatment in chronic fatigue syndrome as yet 

[102], or treatment responses have not been studied in Sjögren’s syndrome [103]. Characterizing 
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subgroups of patients may help to tailor treatment. The first step however is to examine in 

Sjögren’s syndrome whether subgroups show different outcomes on the current intervention. 

This article provides a description of the theoretical background and empirical foundations 

which have led to the development of a treatment for fatigue in Sjögren’s syndrome and non-

Sjögren’s sicca syndrome, and the detailed treatment protocol. This may facilitate a successful 

implementation of the treatment. The next step is to evaluate whether the intervention is 

effective in reducing fatigue in Sjögren’s syndrome and non-Sjögren’s sicca syndrome. This is 

currently being studied in a randomized controlled trial.
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Dryness and fatigue are prevalent and debilitating symptoms in Sjögren’s syndrome. In this thesis, 

consequences of dryness for patients’ well-being and daily life functioning (Part I), and possible 

targets for treatment of fatigue were described (Part II). This chapter summarizes and discusses 

the main findings of this thesis and proposes clinical implications and future directions.  

SUMMARY AND GENERAL DISCUSSION
In Chapter 1 Sjögren’s syndrome and its hallmark symptoms dryness and fatigue were introduced.

Part I. Dryness
In Chapter 2, an encompassing overview of the consequences of dryness from the perspective 

of the patients was revealed. The hierarchical overview comprised generic psychosocial 

consequences and disease-specific consequences including primary symptoms of eyes and 

mouth and hindered participation in social activities, intimacy problems, somatic (systemic) 

symptoms, and miscellaneous consequences of the disease. 

Physical consequences of dryness, in particular inflammation, were rated as most severe by 

patients, indicating these consequences need priority during appointments with their medical 

specialists. However, the significance of psychosocial consequences which are involved, such 

as decreased self-confidence, lack of understanding, restrictions in joining group activities, 

impaired sight, and problems with speaking, indicate the need for attention to these issues as 

well [1]. Although some of the psychosocial consequences were indicated in previous qualitative 

studies [2, 3], the overview of psychosocial consequences of dryness as revealed in the current 

study is new and indicates that healthcare providers, patient societies, and researchers should 

give attention to the psychosocial burden of dryness. 

In Chapter 3 the consequences of dryness with respect to crying problems were studied. This 

was the very first study that, inspired by clinical observations by Henrik Sjögren eighty years 

ago [4], investigated problems with crying in patients with Sjögren’s syndrome. The findings in 

this chapter suggest some relevance of crying problems for mental well-being. 

Four crying dimensions were identified, namely 1) susceptibility, reflecting crying sensibility 

and the capability to cry with tears; 2) somatic consequences, indicating the presence of bodily 

symptoms after crying, such as a headache or sore, irritating sensation in the eyes; 3) frustration, 

meaning the severity of suffering from a reduced capability to cry; and 4) suppression, i.e., 

the extent to which tears or emotions are restrained. Patients with Sjögren’s syndrome 

reported lower susceptibility, higher somatic consequences, and frustration compared with 

demographically matched control participants. The crying dimensions generally showed 

significant but weak associations with ocular dryness and mental well-being in patients. 

Crying problems were not exclusive for patients with ocular dryness, but occurred in the 

general population as well. This might suggest that problems with crying are not only a specific 

consequence of dryness. Moreover, patients with Sjögren’s syndrome are more at risk of having 

a reduced susceptibility to cry with tears. Perhaps patients who experience problems with crying 

could be helped to rely on other ways of expressing emotions than crying in tear-inducing situations.
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Consequences for emotional well-being of the hampered ability to cry are described in 

Chapter 4. It was found that processing and regulating emotions generally did not deviate from 

normal with one exception: a relatively large number of patients, 22%, were alexithymic (i.e., 

had difficulty identifying and describing feelings and focusing on external events rather than 

inner experiences). Processing emotions more intensely or more deficiently and regulating 

emotions by more suppression was associated with worse mental well-being; virtually alike in 

patients and control participants. 

As has been found in rheumatoid arthritis [5], fibromyalgia [6] and other chronic pain 

conditions [7, 8], alexithymia-specifically difficulty identifying feelings- was relatively high in 

patients with Sjögren’s syndrome, which might be due to the general burden of a chronic disease 

instead of being caused by an inability to cry. Our hypothesis that reduced tear production 

could have changed the ways of processing and regulating emotions in patients with Sjögren’s 

syndrome was thus not confirmed. 

This chapter indicated that, except for selected patients who have problems with processing 

and regulating emotions, dealing with emotions is not a key therapeutic issue for the majority 

of patients with Sjögren’s syndrome.

Part II. Fatigue
The second part of this thesis describes possible targets for treatment of fatigue in Sjögren’s 

syndrome. In Chapter 5, the association of physical activity and physical activity cognitions with 

fatigue was described. Patients with Sjögren’s syndrome reported more severe fatigue than 

matched control participants, and less moderate- and vigorous-intensity physical activity, 

but not less walking. For the total physical activity score, 39% of the patients with Sjögren’s 

syndrome scored in the lowest quartile of control participants. 

The cognition activity avoidance, which includes fear of injury, has been shown to be a 

potential barrier for physical exercise in such divergent conditions as chronic fatigue syndrome 

[9, 10], fibromyalgia [10, 11], and chronic back pain [12]. In this chapter, physical activity and 

physical activity cognitions were found to be independently associated with a number of 

fatigue dimensions. Moreover, the combination of physical activity and activity avoidance 

was associated with both general fatigue and physical fatigue. Patients with both low physical 

activity and high activity avoidance showed more general and physical fatigue. These results 

suggest that fatigue in patients with Sjögren’s syndrome might be reduced by targeting both 

physical activity and physical activity cognitions. 

At present, cognitive behavioural and graded physical exercise therapy are the most effective 

and evidence-based treatments for fatigue [13, 14], but seem not suitable for all patients [15]. 

The effectiveness of therapeutic interventions in fatigue may depend on a tailored approach 

taking the heterogeneity of maintaining factors of fatigue into account [16, 17]. In Chapter 6, 

it was therefore described whether there were different psychological profiles (subgroups) in 

patients with Sjögren’s syndrome, and how these profiles were related to fatigue. 

Four psychological profiles were identified using cluster analyses, a functional profile 

(applied to 39% of the patients), an alexithymic profile (27%), a self-reliant profile (23%), and 
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a dysfunctional profile (11%). Irrespective of the psychological profile of patients, the level of 

fatigue was substantially higher than in the general population. Patients with a dysfunctional or 

an alexithymic profile reported more fatigue than those with a self-reliant profile. Patients with 

functional, alexithymic or dysfunctional profiles did not differ from each other in fatigue levels. 

The characterization of these psychological profiles of patients can be used to examine 

determinants and prognosis of fatigue, and also create the possibility of customizing cognitive 

behavioural interventions for chronic fatigue. For example, in patients with a dysfunctional 

profile the restructuring of negative thinking may be especially beneficial [18-20]. Future studies 

examining differential effects of the psychological profile clusters as found in this chapter are 

urgently needed in Sjögren’s syndrome and in other chronic diseases.

Since cognitive behavioural therapy and graded exercise therapy are promising treatments in 

reducing fatigue, Chapter 7 describes the development and feasibility of such an intervention 

for patients with Sjögren’s syndrome. The intervention was guided by a model with maintaining 

factors of fatigue, and cognitive behavioural therapy and (graded) exercise therapy as core 

intervention. Adherence and the maintenance of long-term effects was promoted by maximizing 

patient’s autonomy. Moreover, the intervention was developed with special attention for specific 

aspects of Sjögren’s syndrome. In this paragraph, we will describe some future challenges in the 

development and evaluation of interventions for fatigue in Sjögren’s syndrome. 

The primary aim of the intervention is to reduce fatigue. Patients receive a structured 

outpatient treatment program in a group setting of six to ten participants. To achieve an 

intense program, ten sessions are spread out over four months, and a booster session three 

months after treatment completion. The patient’s partner or significant other is invited to 

attend two sessions as a way of social reinforcement and to enhance self-efficacy and a feeling 

of relatedness. Every regular session starts with two hours of cognitive behavioural therapy, 

followed by one hour of exercise training. In the cognitive behavioural therapy sessions, 

different topics are included: individual goals, dysfunctional cognitions, dysfunctional 

behaviour, social support, symptoms, and relapse prevention. The exercise sessions consist of 

two parts, starting with a graded exercise program and the progress of the individual goals. The 

aim of the second component of each session is to provide an introduction to multiple physical 

activities that might give pleasure and satisfaction, and to make the participants competent 

with respect to the activity. During this part of the session, participants get actively acquainted 

with a variety of activities, such as yoga, ballgames, dancing, and aerobics. 

The intervention as described in Chapter 7 seemed convenient for people to follow and 

the participants in the first intervention group noted that it had changed their way of coping 

with fatigue. The attendance rates were high. Unfortunately, a relatively low percentage of 

patients who were informed about the intervention, signed up for participation. Of the 409 

patients who received information about the study until July 2013, 86 (21%) responded that they 

were willing to participate in the study. Of these patients, 50 (58%) answered that they wanted 

to participate in the intervention, of whom 16 (32%) were excluded because of the exclusion 

criteria of the study. Thus, only 8% of the patients who were informed about the intervention 

wanted to and were eligible to participate in the intervention. 
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A possible explanation for this low application rate is the “healthy volunteer effect”, 

indicating that participants have better general health compared to non-participants [21-24]. In 

line with this theory, patients who are tired, may, paradoxically, be too tired to participate in an 

intense treatment program. Furthermore, other studies report logistical issues (inconvenient 

appointment times, travel time, arranging time off work), or concerns related to the research 

purpose of the intervention, as possible reasons for non-participation in randomized controlled 

trials [25, 26]. Unfortunately, due to the study design it was not possible to test this hypothesis.

IMPLICATIONS FOR CLINICAL PRACTICE
Part I. Dryness
To date, there is no cure for Sjögren’s syndrome. Instead, treatment is generally focused on 

managing symptoms of dryness by moisture replacement therapies such as  artificial tears and 

saliva [27]. The first part of this thesis showed that dryness can have extensive consequences 

for patients daily life functioning and well-being, but not in particular for emotional well-being. 

The taxonomy of consequences as revealed in Chapter 2 indicated there is a large variation of 

consequences and severity of dryness as perceived by patients. This demonstrates that healthcare 

providers, patient societies, and researchers should give attention to the burden of dryness. 

The overview as revealed in Chapter 2 can be applied to develop a self-management manual, 

or a list that can be used in clinical interviews to get an overview of the effects of dryness that 

are most bothersome for individual patients. The overview can also be used for education by 

rheumatologists, patient associations, psychologists, nurses, and nurse practitioners to inform 

patients and patients’ partners or relatives about the possible barriers imposed by dryness. 

Moreover, developing self-management skills may be an effective way to manage dryness 

and enhance self-efficacy concerning the disease. Quality of life may be improved by offering 

information and teaching technical and problem-solving skills [2, 3, 28]. This however has to be 

verified in future studies. The taxonomy of consequences of dryness may also be of interest to 

companies that develop drugs or medical appliances to relieve the consequences of dryness. 

Moreover, technical designers can use the overview for example in the development of air-

conditioning, humidifiers, vaporizers, or other applications that impact on dryness in a positive 

or negative way [29, 30]. 

Dryness of the eyes was in particular expected to hamper the ability to cry and to have 

consequences for emotional well-being. The studies described in Chapters 3 and 4 indicate 

however that emotional life in general is not disturbed in patients with Sjögren’s syndrome, 

although there are individual differences. Patients who do experience problems with crying 

might be helped in learning to rely on other ways of expressing emotions, such as expression 

with words or facial expression [31, 32]. Selected individuals who have problems with crying 

and emotion processing and regulation may benefit from emotion-expression interventions 

[33-39], or cognitive behavioural therapy and education in recognition, labelling, and 

adequately regulating emotions. Evidence for these ideas is still too scarce and needs to be 

verified in future studies. Moreover, patients with Sjögren’s syndrome can try to overcome the 
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adverse somatic consequences of crying by using teardrops to reduce or prevent irritated eyes, 

or perhaps by relaxation therapy to prevent or reduce a stiff neck or shoulders.

Part II. Fatigue
Fatigue can have impact on all dimensions of quality of life [40, 41]. In other chronic diseases, 

some patients experience fatigue as even more debilitating than the direct clinical symptoms 

of a disease [40, 42, 43]. The studies described in part II of this thesis showed that fatigue should 

be an important therapeutic target in Sjögren’s syndrome. For fatigue, there is insufficient 

evidence for the effectiveness of immunological or pharmacological treatment. Reviews 

showed the best results in reducing fatigue came from of cognitive behavioural therapy and 

graded exercise therapy, compared with immunological, pharmacological and alternative 

medicine interventions [14]. 

For clinical practice of reducing fatigue in Sjögren’s syndrome, the results as found in 

Chapter 5 suggest that low levels of physical activity may play a role in the persistence of 

fatigue. It appears worthwhile to further apply and study the effects of an exercise program on 

fatigue, especially in selected Sjögren’s patients with low physical activity levels. Furthermore, 

the associations with fear of injury suggest that cognitive behavioural therapy aimed at 

reducing fatigue by changing both physical activity and the activity avoidance cognition might 

be helpful [44]. This information can be used in the development of an intervention in Sjögren’s 

syndrome, for example in a combination of both cognitive behavioural therapy and exercise 

therapy, with a focus on both cognitions and physical activity.

In cognitive behavioural therapy and graded exercise therapy as treatment of fatigue, there 

are large variations in response to the treatment [15]. Where some patients fully recovered, 

others showed only a reduction in symptoms and a subgroup does not profit at all [13, 45]. The 

identification of subgroups in patients with Sjögren’s syndrome as revealed in Chapter 6 might 

possibly predict the outcome of psychological interventions [18]. Subgroups in various diseases 

have been identified [16, 18, 46-49], but could not be linked to the response of treatment in 

chronic fatigue syndrome as yet [16]. The first step is thus to examine in Sjögren’s syndrome 

whether the observed psychological profiles are predictive for the outcome of cognitive 

behavioural therapy for fatigue and may be used to customize therapy.

At present, the next step in treatment opportunities for Sjögren’s syndrome is to evaluate 

whether cognitive behavioural group therapy and exercise therapy are effective in reducing 

fatigue. This is currently being studied in a randomized controlled trial. The first experiences 

and feasibility indicate that the intervention can easily be implemented in rehabilitation centers 

and that patients are satisfied with the intervention. However, participation rates are low. A 

better understanding of motivators for, and barriers to, participation in such interventions 

has the potential to improve participation in future trials. For example, when patients feel 

too tired or encounter logistical problems getting to a rehabilitation center, it may be worth 

considering whether there might be a more accessible intervention they could participate in, 

or an intervention which could be performed at or close to home, such as (web-based) self-

management interventions, for example supervised by their general practitioners, nurses, or 
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other health professionals. Furthermore, there is evidence from other diseases that not all patients 

need intensive treatment and that for a subgroup of patients, a minimal intervention may suffice 

[50, 51]. Such minimalized interventions that have been shown to be effective in reducing fatigue 

in various conditions include self-management interventions [52, 53], guided self-instruction [51, 

54], and web-based self-management programs [55, 56]. As yet, it is not clear what works for 

whom in these minimalized interventions and this has to be examined in future trials.

CONCLUSIONS AND FUTURE DIRECTIONS
Some main conclusions can be drawn from this thesis. The first conclusion is that dryness can 

have extensive consequences on patients well-being and daily life functioning. Future research 

could focus on the revealed clusters of consequences of dryness of this thesis and how these can 

be managed by patients. Also, education about Sjögren’s syndrome and its symptoms should be 

provided in the social environment of patients. The second conclusion is that although dryness of 

the eyes may lead to problems with crying in some patients with Sjögren’s syndrome, their overall 

emotional well-being is not disturbed. The third conclusion is that in Sjögren’s syndrome several 

factors are associated with fatigue, and this knowledge might be addressed in treatment.  

The next step is to conduct a randomized controlled trial examining whether a combination 

of cognitive behavioural group therapy and exercise therapy are effective in reducing fatigue 

in Sjögren’s syndrome. Using information about psychological profiles of patients, treatment 

might be tailored to make it effective and suitable for a large group of patients and eventually 

improve the quality of life of patients with Sjögren’s syndrome. 
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Inleiding
Het syndroom van Sjögren is een systemische auto-immuunaandoening die wordt gekenmerkt 

door chronische ontsteking van vooral de speeksel- en traanklieren. Het komt voor bij 

ongeveer 0.5-1.0% van de volwassen bevolking, vooral bij vrouwen en vanaf middelbare leeftijd. 

De aandoening kan op zichzelf voorkomen (primair syndroom van Sjögren) of naast een andere 

auto-immuunziekte (secundair syndroom van Sjögren). De ontstekingen in de klieren leiden 

tot symptomen van droogheid door het gehele lichaam, meestal van de ogen en de mond, 

maar ook van andere organen. Ook rapporteert 54 tot 74% van de patiënten symptomen van 

ernstige vermoeidheid. Zowel droogheid als vermoeidheid hebben een grote invloed op het 

welbevinden van patiënten en het dagelijks functioneren.

In dit proefschrift worden de twee primaire symptomen van het syndroom van Sjögren 

beschreven: droogheid en vermoeidheid. Allereerst is in beeld gebracht wat de gevolgen zijn 

van droogheid vanuit het perspectief van de patiënt en of dit gevolgen heeft voor het verwerken 

van emoties. Het tweede deel van het proefschrift beschrijft mogelijke voorspellers voor de 

behandeling van vermoeidheid en de ontwikkeling van een behandeling van vermoeidheid. 

Droogheid
In Hoofdstuk 2 zijn de gevolgen van droogheid vanuit het perspectief van patiënten in een 

hiërarchisch overzicht beschreven. Met tien patiënten zijn interviews afgenomen, waaruit 70 

gevolgen van droogheid zijn geselecteerd. Deze uitspraken zijn vervolgens door 35 patiënten 

gesorteerd. Door middel van een hiërarchische clusteranalyse zijn deze gevolgen gegroepeerd. 

De gevolgen van droogheid bestaan uit zowel lichamelijke aspecten, zoals ontstekingen 

en problemen met de ogen en mond, maar ook psychosociale gevolgen, zoals deelname 

aan activiteiten of een verminderd welbevinden. Lichamelijke gevolgen van droogheid, in 

het bijzonder ontstekingen, werden door patiënten aangegeven als meest ernstig. Ook 

psychosociale gevolgen, zoals een verminderd zelfvertrouwen, onbegrip, belemmering in 

deelname aan activiteiten, verminderd zicht en problemen met praten, worden door patiënten 

als ernstig ervaren. Hoewel sommige van deze gevolgen in eerdere onderzoeken werden 

genoemd, is het alomvattende overzicht in dit hoofdstuk nieuw. Dit overzicht kan gebruikt 

worden om in beeld te krijgen waar voor individuele patiënten vooral de problemen zitten en 

aan welke problemen aandacht geschonken zou moeten worden. 

In Hoofdstuk 3 is beschreven of droogheid van de ogen problemen oplevert voor het vermogen 

om te kunnen huilen. In 1933 merkte de ontdekker van het syndroom van Sjögren, Henrik Sjögren, 

op dat patiënten aangaven dat vroeger de tranen wel kwamen, maar dat nu tijdens het huilen de 

ogen droog blijven en dat ze een prikkelend gevoel ervaren in de ogen, die tevens rood worden. 

Om na te gaan wat voor problemen mensen met het syndroom van Sjögren ervaren met huilen, 

werden door 300 patiënten met het syndroom van Sjögren en 100 controledeelnemers uit de 

algemene bevolking vragenlijsten ingevuld. Bij patiënten met het syndroom van Sjögren bleken 

er vier dimensies van huilen te zijn, namelijk 1) vatbaarheid, wat de gevoeligheid en mogelijkheid 

om te huilen met tranen reflecteert, 2) fysieke gevolgen van huilen zoals hoofdpijn of pijnlijke, 
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geïrriteerde ogen, 3) frustratie van het niet kunnen huilen, en 4) onderdrukking van tranen om de 

negatieve gevolgen van huilen tegen te gaan. Bijna driekwart van de patiënten met het syndroom 

van Sjögren geeft aan moeite te hebben om te kunnen huilen bij emotionele gebeurtenissen 

(lage gevoeligheid), maar dit werd ook aangegeven door 40% van de controledeelnemers. 

Ook fysieke gevolgen en frustratie van het niet kunnen huilen worden meer door patiënten 

met het syndroom van Sjögren ervaren dan door controledeelnemers. De huildimensies hingen 

significant maar matig samen met droogheid van de ogen en mentaal welbevinden.

Relatief veel patiënten met het syndroom van Sjögren, maar ook sommige controledeelnemers, 

ervaren huilproblemen, zoals een verminderde huilgevoeligheid, huilfrustratie en fysieke 

gevolgen. De verminderde huilgevoeligheid bij patiënten hangt enigszins samen met droogheid 

van de ogen. Mogelijk heeft een afwijking in de traanklieren niet per definitie tot gevolg dat 

huilen onmogelijk is. Huilen kan opluchting geven en is een signaal dat tot aandacht en steun 

leidt. Patiënten die problemen hebben met het niet goed kunnen huilen, kunnen mogelijk leren 

om andere manieren te gebruiken om hun emoties te uiten. 

Wanneer patiënten met het syndroom van Sjögren geen tranen kunnen produceren zijn andere 

manieren om emoties te verwerken en reguleren dan huilen des te belangrijker. In Hoofdstuk 

4 is daarom nagegaan of de verwerking en regulatie van emoties verschilt tussen patiënten 

met het syndroom van Sjögren en mensen uit de algemene bevolking en of de manieren 

van verwerken en regulatie van emoties samenhangen met welbevinden. Hiervoor werden 

vragenlijsten afgenomen bij 300 patiënten (93% vrouw, gemiddelde leeftijd 57 jaar) met het 

primair syndroom van Sjögren en 100 demografisch gematchte mensen uit de algemene 

bevolking. De gemeten manieren van verwerking van emoties waren alexithymie (moeite 

met het identificeren en beschrijven van gevoelens), en affectintensiteit (de sterkte waarmee 

emoties worden ervaren). De gemeten manieren van regulatie van emoties waren cognitieve 

herwaardering, het onderdrukken van emoties en het uiten van negatieve en positieve emoties.

Het verwerken en reguleren van emoties verschilde in het algemeen niet tussen patiënten 

met het syndroom van Sjögren en mensen uit de algemene bevolking, met één uitzondering: 

van de patiënten met het syndroom van Sjögren voldeed 22% aan de criteria voor klinische 

alexithymie tegenover 12% van de mensen uit de algemene bevolking. In beide groepen was er 

een samenhang van meer affectintensiteit en meer moeite met het identificeren en beschrijven 

van emoties met een slechter mentaal welbevinden. De bevindingen uit dit hoofdstuk laten zien 

dat er voor het grootste deel van de patiënten met het syndroom van Sjögren geen aanwijzing 

is dat een psychologische behandeling van emotieverwerking en regulatie zinvol zou zijn. 

Mogelijk kunnen psychologische interventies die inspelen op het verwerken van emoties wél 

helpen voor mensen bij wie dit verstoord is. 

Vermoeidheid
Vermoeidheid is een veelvoorkomend, ernstig probleem bij mensen met het syndroom van 

Sjögren. Een duidelijke lichamelijke oorzaak van de vermoeidheid is nog niet gevonden. Wel zijn 

er aanwijzingen dat gedragsmatige factoren, waaronder lichaamsbeweging, invloed kunnen 

hebben op vermoeidheid. In Hoofdstuk 5 is de rol van beweging en opvattingen over beweging in 
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verband met vermoeidheid beschreven. Driehonderd mensen met het syndroom van Sjögren en 

100 controledeelnemers uit de algemene bevolking die overeenstemmen in leeftijd, geslacht, en 

opleidingsniveau (gemiddeld 57 jaar, 93% vrouw) vulden vragenlijsten in over moeheid en bewegen. 

Opvattingen over beweging werden alleen bij patiënten met het syndroom van Sjögren gemeten. 

Patiënten met het syndroom van Sjögren bleken minder matig en zwaar inspannende beweging 

te verrichten dan mensen uit de algemene bevolking. Voor wandelen werden er geen verschillen 

gevonden. Minder bewegen en hogere scores op de opvattingen bewegingsvermijding en 

somatische bezorgdheid hingen onafhankelijk samen met meer moeheid. Algemene en fysieke 

moeheid werden voorspeld uit de combinatie van weinig bewegen en een hoge score op de cognitie 

bewegingsvermijding. Mogelijk kan vermoeidheid bij het syndroom van Sjögren verminderen met 

een behandeling gericht op zowel lichaamsbeweging als opvattingen over beweging. 

In Hoofdstuk 6 is een onderzoek beschreven gericht op de vraag of er subgroepen te vinden 

zijn binnen een groep van mensen met het syndroom van Sjögren en in hoeverre deze 

subgroepen verband houden met vermoeidheid. Bij driehonderd patiënten met het syndroom 

van Sjögren (gemiddelde leeftijd 57 jaar, 93% vrouw) werden cognitieve emotieregulatie, 

bewegingscognities, ziektecognities, coping, emotieverwerking en emotieregulatie, sociale 

steun en vermoeidheid gemeten met vragenlijsten. 

Met clusteranalyses werden vier subgroepen met verschillende ‘psychosociale profielen’ 

gevonden, namelijk 1) een functioneel profiel (39% van de mensen); 2) een alexithym profiel 

(moeite met het herkennen van gevoelens, 27%); 3) een zelfstandig profiel (23%); en 4) een 

disfunctioneel profiel (11%). Onafhankelijk van het psychosociale profiel rapporteerden 

mensen met het syndroom van Sjögren hogere niveaus van vermoeidheid dan mensen uit 

de algemene bevolking. Mensen met een alexithym of disfunctioneel profiel rapporteerden 

meer vermoeidheid dan mensen met een zelfstandig profiel. Mensen met een functioneel, 

alexithym of dysfunctioneel profiel verschilden niet van elkaar op vermoeidheid. In toekomstig 

onderzoek moet worden nagegaan of deze profielen voorspellend zijn voor het effect van 

cognitief-gedragsmatige behandeling van chronische vermoeidheid. Deze kennis kan dan 

worden gebruikt om behandelingen  beter passend te maken op relevante psychosociale 

factoren die een rol kunnen spelen bij de instandhouding van moeheid. 

Momenteel is cognitieve gedragstherapie de meest effectieve behandeling van vermoeidheid. 

De ontwikkeling, invulling, en de haalbaarheid van een behandeling voor vermoeidheid voor 

mensen met het syndroom van Sjögren is beschreven in Hoofdstuk 7. Deze behandeling werd 

ontwikkeld gestuurd door een model met instandhoudende factoren van vermoeidheid, met 

cognitieve gedragstherapie en (geleidelijke) bewegingstherapie als kern van de behandeling. 

Het doel van de behandeling is het verminderen van vermoeidheid en bestaat uit 

een gestructureerd behandelingsprogramma in groepen van zes tot tien mensen. Tien 

bijeenkomsten zijn verdeeld over vier maanden, met een terugkombijeenkomst drie maanden 

na afronding van de behandeling. De partner of ander belangrijk persoon van de patiënt wordt 

uitgenodigd om twee bijeenkomsten aanwezig te zijn. Elke bijeenkomst begint met twee uur 

cognitieve gedragstherapie, gevolgd door een uur bewegingstherapie. Onderwerpen in de 
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cognitieve gedragstherapie zijn persoonlijke doelen, disfunctionele cognities, disfunctioneel 

gedrag, sociale steun, symptomen als slaapproblemen en pijn, en terugvalpreventie. De 

bewegingstherapie bestaat uit twee onderdelen. Elke bijeenkomst begint met het bespreken van 

een programma om geleidelijk meer te bewegen (“graded exercise therapy”) en de voortgang 

van persoonlijke doelen. Het tweede deel van de bewegingstherapie is het kennismaken met 

plezierige vormen van beweging, zoals yoga, dansen, balspellen, en aerobics. 

De aanwezigheid van de patiënten bij de behandelbijeenkomsten was hoog, maar een 

relatief laag percentage van de patiënten die geïnformeerd werd over de behandeling heeft 

zich aangemeld voor deelname. De eerste patiënten geven aan na het afronden van de 

behandeling minder vermoeidheid te ervaren en dat de behandeling hun manier van omgaan 

met vermoeidheid heeft veranderd. De effecten van de behandeling moeten nog worden 

onderzocht in een groot, gerandomiseerd onderzoek, dat momenteel wordt uitgevoerd.

Conclusie
In dit proefschrift is voor het eerst diepgaand aandacht besteedt aan de psychosociale 

gevolgen van de twee belangrijkste symptomen van het syndroom van Sjögren: droogheid 

en vermoeidheid.   Allereerst is gebleken dat de gevolgen van droogheid uiteenlopend zijn 

en zowel lichamelijk als psychosociaal van aard zijn. Dit overzicht kan worden gebruikt om in 

een snelle screening bij individuele patiënten na te gaan waar de problemen zitten en welke 

problemen als ernstige last worden beschouwd. Ten tweede is gebleken dat hoewel een meer 

dan gewoon aantal patiënten met het syndroom van Sjögren problemen ervaart met huilen, 

de samenhang tussen deze problemen en emotioneel welbevinden gering is. Dit geeft aan dat 

dit een minder groot probleem is dan verwacht. Ten derde zijn uiteenlopende psychosociale 

factoren in verband gebracht met vermoeidheid, wat mogelijk gebruikt kan worden voor een 

meer op maat gesneden behandeling van vermoeidheid in deze groep. 

De volgende stap is om in een gerandomiseerd onderzoek na te gaan of een combinatie 

van cognitieve gedragstherapie en bewegingstherapie effectief is in het verminderen van 

vermoeidheid bij mensen met het syndroom van Sjögren. 
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“It always seems impossible, until it is done” – Nelson Mandela

Wat is deze uitspraak vaak door me heen gegaan de afgelopen jaren. En pas nu kan ik zeggen: 

het is gedaan. Het is af, het is klaar, ik heb het gedaan. En niet alleen. Er zijn veel mensen die 

een bijdrage hebben geleverd aan dit proefschrift en daar ben ik hen enorm dankbaar voor. 

Allereerst natuurlijk de mensen met het syndroom van Sjögren die mee wilden doen aan mijn 

onderzoeken, in het bijzonder het onderzoek naar de behandeling van vermoeidheid. Deze 

mensen hebben veel tijd en energie gestoken in hun deelname en ik ben blij dat ze dit hebben 

willen doen. Daarnaast wil ik de Nationale Vereniging Sjögrenpatiënten (NVSP) bedanken voor de 

zeer prettige samenwerking de afgelopen jaren en het warme welkom op de jaarlijkse Landelijke 

Contact en Informatiedagen. Het was altijd fijn om hier te zijn. Mascha, Marjan en Marianne, 

jullie in het bijzonder bedankt voor jullie interesse en het meedenken over ons onderzoek. 

Prof.dr. Geenen, beste Rinie, bedankt voor het vertrouwen wat je me hebt gegeven. Naast 

promotor nam je de laatste jaren ook de rol van dagelijks begeleider op je en daar ben ik je erg 

dankbaar voor. De vele hobbels die steeds maar weer naar boven kwamen bij het ontwikkelen 

van de interventie hebben we toch maar mooi overwonnen. Waar mijn motto was “Done is 

better than perfect”, streefde jij altijd naar een kwalitatief hoogwaardig eindresultaat, en dat 

botste weleens, maar ik heb er vooral van geleerd altijd te proberen het beste uit mezelf te 

halen. Daarnaast heb je me geleerd altijd het belang voor de patiënt in de gaten te houden 

en dit ook te communiceren naar de mensen waar het om gaat: de patiënt. Bedankt voor je 

oneindige geduld met me en je tomeloze inzet. 

Dr. Bossema, beste Ercolie, naast werkgroep-, scriptie-, en stagebeleider mocht ik de 

afgelopen jaren ook nog gebruik maken van je kwaliteiten als co-promotor. Naast dat ik je heel 

aardig vond en graag om wat voor reden dan ook bij je binnenliep, was je ook een buitengewoon 

secuur en goed onderzoeker. Je leerde me zowel te letten op de kleinste details, maar ook om 

de grote lijnen in de gaten te houden. Helaas vertrok je twee jaar geleden naar Arnhem om je 

daar fulltime op onderwijs te richten, maar je bleef non-stop via de mail beschikbaar en in je 

vrije tijd aan gezamenlijke artikelen werken. Bedankt voor je inzet en ook voor de gezellige 

weekendjes in Athene, Berlijn en Madrid, en ontbijtjes in Ede. 

Dr. Kruize, beste Aike, jij leerde mij wat de  Kleine Prins  van Antoine de Saint-Exupéry al 

wist: “Wat de woestijn zo mooi maakt, is dat er ergens een bron verborgen is”. Als ik echt niet 

meer wist hoe ik verder moest met het onderzoek of dacht dat niemand wilde meedoen, zag 

jij altijd de bron in de woestijn en wist je me weer te motiveren of zocht je mee naar de bron. Ik 

zou niet weten wat ik zonder jou als medisch vraagbaak en probleemoplosser had gemoeten, 

en daarnaast was je een bijzonder prettig iemand om mee samen te werken. Heel veel dank! 

Prof.dr. Bijlsma, beste Hans, fijn dat je de mogelijkheid hebt geboden om dit project ook 

vanuit het UMC Utrecht uit te voeren. Omdat mijn werkplek op de universiteit was zag ik je niet 

vaak, maar je was er op momenten dat dit het hardste nodig was. Bedankt daarvoor. 

Het was fijn om in een gemotiveerde onderzoeksgroep terecht te komen, veel dank daarom aan 

de leden van de Psychoreumatologie onderzoeksgroep: Rinie, Marianne, Cécile, David, Ercolie, 
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Henriët, Joke, Petra en Nancy. Rowina, Judith en Lindy, jullie waren als student-onderzoeker 

stuk voor stuk enorm enthousiast, gemotiveerd, en prettig in de omgang. Jullie betrokkenheid 

bij mijn project heeft geresulteerd in hoofdstukken in dit proefschrift, waarvoor veel dank!

Bij een interventieonderzoek komen veel samenwerkingen kijken, en ik ben bijzonder 

blij geweest met de samenwerking met de Maartenskliniek Woerden en het Nijmeegs 

Kenniscentrum voor Chronische Vermoeidheid. Anouk, Wouter, en Rosalinde, wat ben ik blij dat 

jullie als therapeuten betrokken waren bij het ontwerp van de behandeling en deze uiteindelijk 

ook gingen uitvoeren. Met een enorme dosis enthousiasme en doorzettingsvermogen hebben 

jullie het aangepakt en het resultaat zoals beschreven in dit proefschrift was er niet geweest 

zonder jullie. Ook grote dank aan Willemijn en Janneke die ervoor zorgden dat we de interventie 

ook daadwerkelijk konden gaan uitvoeren, en alle andere medewerkers in de Maartenskliniek. 

Tieneke, ik maakte het je vaak moeilijk met mijn onmogelijke eisen, maar je wist altijd je hoofd 

koel te houden en samen te voegen tot een rooster. Dankjewel! 

Hans Knoop, wat had ik toch zonder jou gemoeten. Ik denk dat er dan geen interventie was 

geweest. Heel veel dank voor je input tijdens de behandeling en erna tijdens het schrijven van 

gezamenlijke artikelen. Ik vond het heel prettig dat je als vermoeidheids-expert zo betrokken was. 

Tamara en Maarten, wat ben ik blij dat jullie er waren de afgelopen jaren (V-formatie)! Ik noemde 

ons weleens een drie-eenheid, want onze karakterverschillen bleken toch wel heel goed met 

elkaar te matchen. Tamara, ik denk met veel plezier terug aan onze reizen in Texas en Florida 

(en natuurlijk bijbehorende congressen) en bloed, zweet en tranen die we gedeeld hebben 

de afgelopen jaren onder het genot van yogalessen, biertjes en koffies (van dat ene speciale 

koffiezaakje waar ik de naam weer van kwijt ben, of van de Gutenberg), of gewoon achter ons 

bureau. Ik ben blij dat mijn project maar een paar maanden langer duurde dan dat van jou en 

dat ik niet al te lang in m’n eentje op de kamer zat, want het was een stuk ongezelliger zonder 

jou. Ik vind het fantastisch dat je je dromen achterna gaat en je hele leven omgegooid hebt om 

postdoc in Houston te worden. Je wordt (bent!) vast een fantastisch onderzoeker! Maarten, 

ik vond het verbazingwekkend hoe goed je kon omgaan met mijn emotionele incontinentie 

( jouw woorden). Hoewel je soms deed alsof je niet begreep waar ik me druk om maakte, had 

je vaak maar al te goed door wat er aan de hand was en wist je altijd het juiste te zeggen. Ik 

ben blij dat je altijd voor me klaarstond en heb genoten van onze fietstochten, biertjes, en 

wandelingen over de Uithof. Ik stel voor dat we die gaan vervangen door wandelingen door 

Lombok. Bedankt dat je ook op mijn promotie weer in een V-formatie wil lopen! 

Karin, wat was jij een heerlijke vrolijkheid op de afdeling en wat was het leuk om samen met 

jou de KGP uitjes tot grote hoogten te brengen! Daarnaast was je ook een perfecte bron voor 

roddels en vermaak en liep ik graag binnen op jullie kamer voor een snoepje en fijn gesprek. Ik 

ben blij dat je m’n halfdode plant geaccepteerd hebt en dat je mijn paranimf wilt zijn. 

En dan zijn er nog meer mensen die mijn AIO-schap tot een waar feestje hebben gemaakt de 

afgelopen jaren. Marianne, Miriam en Jaap, als ‘oudere’ aio’s waren jullie altijd bereikbaar voor 

advies en daarnaast bleken jullie ook nog eens zeer fijn gezelschap tijdens borrels en etentjes. 
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had kunnen volhouden: dank voor de perfecte cappuccino’s! 

Ook buiten de Uithof waren er mensen die mijn AIO-tijd een stuk prettiger hebben gemaakt, of 

misschien beter gezegd: me hebben afgeleid. Allereerst mijn lieve roeiploeg, die ondanks dat we 

al lang niet meer roeien wel erg goede vriendinnen (of in sommige gevallen kennissen ) zijn 

geworden. Anne, Annemiek, Anke Marit, Renée en Sophie, ik ben benieuwd hoe hoog het percentage 

gepromoveerden in ons clubje wordt. Grappig hoe onze gesprekken steeds vaker over onderzoek 

gaan, maar bovenal waardeer ik onze fijne, ongecompliceerde vriendschap en gesprekken over 

baby-eendjes of de ideale man, en weekendjes naar Berg en Dal of meer exotische bestemmingen. 

Jaap, Anne, Rogier, Lizelot, Ernest en Lotte van de Maandagavond Eet Club (MEC), het samen 

eten op maandag was een fijne stabiele factor de afgelopen jaren, en vooral erg gezellig. Bij ups en 

downs stonden jullie voor me klaar met lekker eten, wijn, goede gesprekken en leuke spelletjes. 

Ik ben blij dat jullie me nog steeds aardig vinden, ondanks het snelkookmacaroni-oven-incident 

en mijn afwaskwaliteiten, en ik hoop dat we nog lang zullen genieten van elkaars kookkunsten 

en vriendschap. Manon, mijn culturele vriendin, met jou is een museumbezoek, voorstelling of 

festival altijd een feest en ik hoop dat we nog veel culturele activiteiten zullen ondernemen samen! 

Willem-Bas, Arnout, Els, Stefan, Rebecca, Arjen, Lieke, Willem, Jaap, Menko, Peter en Marianne: ik 

vind het leuk dat ik jullie de afgelopen jaren ook (beter) heb leren kennen! 

“Friends are like stars. You don’t always see them, but you know they are always there”. 

Dit geldt zeker voor mijn lieve vriendinnen die wat verder weg wonen, maar die er altijd voor 

me zijn. Lieve Hes, als oud studiemaatje wist je je vaak goed in te leven in het academische 

wereldje en was je ontzettend betrokken bij mijn onderzoek. Ik denk dat ik wel mag zeggen 

dat jij er een groot aandeel in hebt gehad dat ik dit promotieproject ben begonnen, want als 

het schrijven van onze masterscriptie niet zo’n succes was geweest had ik daar waarschijnlijk 

niet aan durven denken. Op woensdagavond met thee op de bank en een foute vrouwenfilm 

op tv was bijna vaste prik de afgelopen jaren en wat vond ik dat fijn. Het wordt iets lastiger nu je 

weer terug bent naar je Brabantse roots, maar ik twijfel er niet aan dat we daar iets veel leukers 

op bedenken! Lieve Lotte, wat ben ik blij dat je bleef zitten en bij me in de klas kwam, en dat 

we later samen aan onze studententijd in Utrecht begonnen. Verbazingwekkend hoe goed jij 

altijd weet hoe ik me voel en hoe we aan een half woord genoeg hebben om elkaar te snappen. 

Het is een fijn gevoel om te weten dat je me altijd zult steunen. Lieve Denice, onze vriendschap 

gaat al lang terug en dat is niet voor niets. Van de logeerpartijen op onze zolderkamers en 

discofeestjes in schuurtjes op het platteland tot eigen huizen en schilderworkshops: we 
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hebben altijd enorme lol. Bijzonder hoe we in onze gesprekken een paar uur later pas weer 
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Lieve familie, ik noem jullie niet bij naam maar jullie weten dat ik heel blij ben met jullie steun. 

Josephine in het bijzonder bedankt dat je m’n cover hebt gemaakt! Ook familie van Bob, Rina, 

Kim, Bas, Debbie en Tom: bedankt voor jullie interesse, afleiding en lekkere etentjes!

Lieve zus, Liek, wat ben ik trots op jou en wat ben ik blij dat je m’n zusje bent en dat we zo’n fijne, 

hechte band hebben samen. Ook al wonen we nu niet meer zo dicht bij elkaar, we weten elkaar 

altijd te vinden en ik weet dat je er ongeacht alles voor me bent. Je bent heel belangrijk voor me. 

Frank, ik vind het ontzettend leuk dat jij met Liek samen bent en dat je nu ook regelmatig in Huize 

van Leeuwen te vinden bent, niet in het minst omdat ik altijd om je moet lachen als ik je zie! 

Lieve papa en mama, jullie hebben me altijd vrij gelaten, mijn nieuwsgierigheid gestimuleerd 

en me laten ontdekken wat ik wilde ontdekken. Ondertussen stonden jullie altijd en op allerlei 

manieren voor me klaar (als ik weer eens langs de snelweg stond met m’n Kever, er iets 

gerepareerd moest worden, of als ik verdrietig was), en de stabiele basis die jullie me hebben 

gegeven is iets waar ik enorm blij mee ben en veel vertrouwen uit haal in alles wat ik doe. Ik 

weet dat jullie altijd trots op me zijn, of ik nu een zwemdiploma haal of deze doctorstitel, en die 

onvoorwaardelijke liefde is een fantastisch gevoel.  

Allerliefste Bob, mijn eigen (bijna) ideale man, wat ben ik blij dat jij halverwege dit boekje een 

grotere rol in mijn leven ging spelen. Leven met jou voelt als één grote ontdekkingstocht. Je 

neemt me mee naar verre oorden (wat niet altijd in dank werd afgenomen door m’n begeleiders 

maar wel door mij), en leidt me af als ik thuis wil werken, maar stimuleert me in alles wat ik doe 

of wil doen. Je bent mijn grote rustpunt (stress-less!) en daarvoor ben ik je onwijs dankbaar. 

Dankjewel dat je er voor me bent.

“It doesn’t matter who you are or what you look like, so long as somebody loves you.” 

― Roald Dahl, The Witches
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