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Abstract
Somatoform disorders (SFD) tend to be persistent and difficult to treat. Although specialized mental health care in tertiary care has been developed to treat this disorder, a significant amount of people does not improve. Little is known yet regarding the factors that determine whether someone benefits from treatment. According to the vulnerability-stress model and previous literature, severity of the disorder and resilience of the individual are assumed to be predictive for therapy outcome. Therefore, the current study investigated whether therapy outcome can be predicted by the severity of the disorder and the resilience of the person in patients with SFD in tertiary care. Furthermore, it was investigated whether resilience functioned as moderator in which it buffered the relationship between severity and outcome. A total of 90 participants were selected from a tertiary mental health care institution in the Netherlands. All participants had a primary diagnosis of SFD and received treatment. Questionnaires were filled out to examine their severity and resilience scores at baseline and to measure therapy effect. Results showed that severity indeed predicted therapy outcome, in which a higher severity was associated with less beneficial outcomes. Resilience did not predict therapy outcome, but it was indicated to be a buffer between severity and one of the therapy outcomes: physical health. The results indicate that therapy outcome can be predicted by the severity of the disorder, which is valuable information for clinical practice. 










Introduction
The general assumption made by a common person is that physical symptoms are caused by a known organic disease that can be explained by a diagnosis from the doctor. However, a significant amount of people that visits the general practitioner with physical complaints, does not obtain a medical diagnosis. Approximately 16% of the Dutch patients in general practice suffer from a somatoform disorder (SFD), which makes it the most prevalent diagnosis in general practice (Erasmus, 2013; De Waal, Arnold, Eekhof & van Hemert, 2004). According to the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV-TR; American Psychiatric Association, 2000), SFD is characterized by physical symptoms that cannot be fully explained by a medical diagnosis or by the effect of any substance or other mental disorder. In the DSM-5, classification criteria changed and a new category was named ‘somatic symptom and related disorders’. However, since the participants of the current study were diagnosed according to DSM-IV-TR, the term SFD as defined by the DSM-IV-TR will be used throughout this article.  
 	Patients with SFD show high functional impairment, high utilization of medical health care and are usually difficult to treat (De Waal et al. 2004; Schneider & Rief, 2007; Hahn, 2001; Sattel et al., 2012; Tschuscke, Weber, Horn, Klencke, Tress, 2007). When primary care is not effective, patients are referred to secondary care where specialized mental health care for patients with SFD is provided. If this treatment fails, patients can be sent to tertiary care. However, even though tertiary care is the most specialized health care that can be provided, a significant amount of people does not improve as much as would be desirable. To the current knowledge, it is unknown which factors determine whether the patient will benefit from therapy.  
 	Not providing the optimal care can lead to several disadvantages such as iatrogenic damage (Fluit, 2013), high costs (Barsksy, Oray & Bates, 2006; Konnopka et al., 2012) and increasing somatising behaviours (Koelen et al., 2014). Therefore, it is important to gain more knowledge regarding which factors of the patient can predict therapy success. Models have been established to explain differences between people in developing psychopathology and these models might be linked to the treatment outcome as well. One of these models is the vulnerability-stress model, which states that people have vulnerabilities (e.g. genetic vulnerabilities, early negative life-events) and protective factors (e.g. coping skills, social network) that in interaction with stressors (e.g. life crises, divorce) can lead to a mental disorder (Brown & Harris, 1978; Goldberg & Huxley, 1992; Zubin & Spring, 1977; Zuckerman, 1999). These factors may influence treatment outcome, since it is assumed that it influences one’s condition. 
 	According to this model, an increase in vulnerability and stress leads to higher chances of developing psychopathology. When  predicting therapy outcome, psychopathology has already been developed. Severity of the disorder may therefore be viewed as an stressor since it is a factor that can change, just as external stressors, and might influence therapy success. Research has shown that patients with more severe SFD tend to be harder to treat, and are associated with a worse therapy outcome (Olde Hartman et al., 2009). Patients with relatively mild symptoms, that can be treated in primary or secondary care, improved more than patients treated in tertiary care (Houtveen, Broekhuysen-Kloth, Lintmeijer, Buhring & Geenen, 2015; Koelen et al., 2014; Multidisciplinaire Richtlijn, 2010; Olde Hartman et al., 2009). Approximately 50-75% of the patients in primary or secondary care, showed improvement within six to fifteen months (Olde Hartman et al., 2009; Multidisciplinaire Richtlijn, 2010). However, in tertiary care, it is known that patients are more difficult to treat successfully. Studies have shown that therapy in tertiary care can be effective, but results vary widely between individuals (Houtveen et al., 2015; Koelen et al., 2014). When taking these studies into account, it seems that more severe conditions are associated with worse therapy outcomes. Subsequently, the assumption rises that severity of the disorder can be a predictive factor for treatment success.
 	On the other hand, according to the vulnerability-stress model, people have resilience factors that protect them from negative life-events (Seligman & Csiksentmihalyi, 2000). Resilience refers to one’s ability to positively adapt and overcome negative life events (Hanglund, Nestadt, Cooper, Southwick & Charney, 2007; Ryff, Singer, Love & Essex 1998 in Ryff & Singer, 2000). The ability to recover from adverse life events might enable individuals to recover faster during therapy, resulting in better outcomes. Research showed that resilient individuals not only have lower chances to develop psychopathology despite negative life-events (Kim, Kim & Kong, 2017; Sexton, Hamilton, McGinnis, Rosenblum & Muzik, 2015), but also have a more positive treatment response than less resilient individuals (Davidson et al., 2012). Another recent study found that resilience has a predictive value for treatment response (Pakalniškienė, Viliūnienė, & Hilbig, 2016). Therefore, resilience may be a predictive factor for therapy outcome, along with severity of the disorder. 
 	According to the vulnerability-stress model, the factors interact with each other. Therefore, the question rises whether severity and resilience interact as well. Since resilience has beneficial effects on mental health, one can imagine that it may have a protective effect on the individual and forms a buffer between severity and outcome. Previous literature indicated that protective factors moderate the relation between risk factors and problem behavior in a way that protective factors form a buffer for the effect of risk factors on problem behavior (Jessor, Van Den Bos, Vanderryn, Costa, & Turbin, 1995). Others studies found that resilience functioned as a buffer between childhood trauma and later-in-life psychopathology (Kim et al., 2017; Sexton et al., 2015). Furthermore, resilience has been found to function as a buffer for pain when people are in highly stressful situations (Friborg et al., 2006). Taking these findings together, it is expected that resilience functions as a moderator in which it buffers the relationship between severity of the disorder and therapy outcome. 
	To our knowledge, no study has investigated yet the predictive value of severity of SFD and resilience of the patient on therapy outcome. If these factors form predictors, it is possible to make an estimation about the therapy outcome on an individual level. Subsequently, once it is known which individuals benefit more from certain treatments, the process of referral to therapy will be more efficient, resulting in reduced costs and faster health improvements in the patients. Therefore, the research question in the present study is: Can resilience of the person and severity of the disorder in patients with SFD predict the therapy outcome in tertiary care? 

Severity of the disorder
 In order to classify severity of the disorder, accordance is needed about which factors determine severity, and how this can be measured. Fluit (2013) researched this topic, and in consultation with clinicians, a quantitative scale for the severity of SFD was developed. The quantitative severity scale (QSS) allows researchers to quantify severity by providing the patient with a score on a scale from 1 to 10. The QSS consists of six factors: duration of symptoms, number of previous treatments, comorbidity axis I, comorbidity axis II, work incapacity and functional impairment. This way of measuring the severity seems similar to other decision tools which are used for distinguishing the more complex and severe disorders from the less complex ones (TopGezondheidsZorg, n.d.). Since the development of the QSS was mainly based on clinical intuition, it is valuable to sum up what is already known according to previous literature regarding this topic. 
	Longer duration of the symptoms was associated with functional impairment, illness behavior, persisting coping deficits and negative symptom perceptions (Baliatsas, van Kamp, Hooiveld, Yzerman & Lebret, 2014; Richardson & Engel, 2004). In addition, a longer duration of symptoms can refer to higher treatment resistance. A high number of previous treatment, indicates that symptoms are persistent and resistant to therapy. Comorbidity is associated with a higher burden of disease, a more severe condition and poorer outcomes (Carlier et al., 2014; De Waal et al., 2004; Gelauff, Stone, Edwards & Carson 2013; Van Noorden et al., 2012). Finally, patients that show a higher functional impairment or are incapacitated for work will logically be in a more severe condition since these factors may be a result of the severity of the disorder. Taking this literature together, the factors that form part of the QSS seem indeed to contribute to the severity of the disorder and have implication for therapy outcome. Based on these findings, it is expected that severity of the disorder, as measured by the QSS, predicts therapy outcome in which a more severe condition predicts a less successful therapy outcome.
 	

Resilience
Resilience is a term with multiple definitions. Moreover, there is no consensus about which factors should be categorized under this umbrella term. A recent study used a factor analysis to cluster items and found that nine factors correlated with resilience (Özculha, 2015). These nine factors were self-aggrandizement, extraversion, physical contact, potential emotional support, actual emotional support, sexuality, seeking distraction from pain, disease benefits and meeting with social contact. Those factors belong to the concept resilience as defined in the present study.
	Previous research indicated that these factors indeed contribute to one’s resilience. Higher levels of social support (e.g. emotional support, meeting with social contact) appeared to have protective effects on mental and physical illness (Southwick, Vynthilingam & Charney, 2005). It has been associated with better outcomes following stressors (Resick, 2001), a better ability to adjust a life with the illness (Helgson & Cohen, 1996),  and more confidence in a better recovery (Corrigan & Phelan, 2004). Furthermore, higher levels of social support were associated with higher therapy compliance, which in turn is likely to lead to a more successful outcome (Mattson et al., 1998; Oxman & Hull, 2001). Seeking distraction from pain and disease benefits are part of an active coping style (Kraaimaat, Bakker & Evers, 1997; Southwick et al., 2005) which is thought of as an adaptive way of dealing with adversity and forms a component of resilience (Carroll, 2013). Physical contact plays an important role in well-being (Field, 2001), along with sexuality. A higher sexual satisfaction, sexual pleasure, and sexual positive self-esteem has found to be associated with an improved mental and physical health (Anderson, 2013). Whether self-aggrandizement is beneficial for one’s well-being seems debatable since it is often mentioned in the context of a narcissistic personality disorder which is associated with maladaptive behavior (Morf & Rodewalt, 2001). However, it is close to an optimistic view about one self, which may help to overcome or deal with the disease. Lastly, extraversion has been found to positively correlate with well-being and life satisfaction (DeNeve & Cooper, 1998; Lucas & Fujita, 2000). Taking together the previous findings, it is expected that levels of resilience of the patient can predict therapy outcome, in which a higher resilience score is associated with better therapy outcomes.

Severity and resilience	
 Based on the theory behind the vulnerability-stress model and the discussed literature (Friborg et al., 2006; Jessor et al., 1995; Kim et al, 2017; Sexton et al, 2015), it is expected that resilience moderates the relationship between severity of the disorder and therapy outcome, in which resilience forms a buffer. 
	Figure 2 represents the hypotheses that are expected based on the previous research.
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Figure 2.Model of the influence of severity of the disorder and resilience on therapy outcome. The dotted line indicates a negative correlation, whereas the solid line represents a positive correlation. The arrowed line reflects an interaction effect in which resilience reduces the relationship between severity and therapy outcome.
Methods
Participants
Participants were patients of Altrecht Psychosomatic Medicine Eikenboom, a tertiary care center in Zeist, the Netherlands. All patients were diagnosed with SFD as the primary diagnosis according to DSM-IV-TR criteria, diagnosed by a psychologist and confirmed by a psychiatrist. Patients with a diagnosis of hypochondriasis, body dysmorphic disorder, addiction, psychosis and patients in a crisis situation (e.g., high suicidal risk) are not treated at the center and are therefore not a part of the current study. Patients who did not give permission to use their information for research, were also excluded. Furthermore, sufficient information regarding the severity of their disorders, their resilience and therapy outcome had to be available for inclusion. All patients were treated in the year 2012 or 2013. Treatment options varied between one day a week, 3 days a week and an inpatient program of 5 days a week. 
	A total of 90 participants were selected for the study. The sample consisted of 25 men and 65 women, aged between 25 and 68 with a mean age of 43.3 (SD = 11.1) years. Level of education varied from low (13.3%) to medium (41.1%) to high (45.6%). For an overview, see table 1. Some participants did not fulfill all measurements for unreported reasons, and if crucial measurements were missing, they were excluded from (some of ) the analyses.
	
Table 1
Descriptive variables of the patient group.
Variable						  Participants	
Gender	, n (%)			Men			      25 (27.8%)			
				Women		      65 (72.2%)		

Age (in years)			Range			      25 – 68		
				Mean			       43.3		
				Standard Deviation	       11.2		

Education Level, n (%)a	Low			      12 (13.3%)			
				Medium		      37 (41.1%)			
				High			      41 (45.6%)		
						
Total							      90			
aLow: Lager Onderwijs (LO), Lager Vormend Onderwijs (LVO), Lager Beroeps Onderwijs (LBO) 
Medium: Middelbaar Vormend Onderwijs (MVO), Middelbaar Beroeps Onderwijs (MBO), Hoger Vormend Onderwijs (HVO)
High: Hoger Beroeps Onderwijs (HBO), Voorbereidend Wetenschappelijk Onderwijs (VWO), Wetenschappelijk Onderwijs (WO)
Design and procedure
The current study has a prospective design.
	Before treatment started, all patients went through a diagnostic procedure in which they filled out several questionnaires regarding their current condition. Questionnaires were filled out within three months before treatment started. Some questionnaires were completed at Altrecht under supervision of two staff members. When participants were not able to finish them at Altrecht, questionnaires were finished at home. Other questionnaires were sent per mail and completed at home. Questionnaires that were used to determine therapy outcome were also filled out after treatment, with a maximum of three months after finishing treatment. Questionnaires for determining the QSS and one’s resilience, were only filled out before treatment started.



Materials and operationalization
Quantitative severity-scale. 
This scale consists of six variables, which were extracted from parts of the Pain Questionnaire (PQ) and from the electronic patient dossier, called Psygis. Participants could get 0, 1, 2 or sometimes 3 points per variable. Every participant obtained a score between 0 and 10, which was a result of adding the scores of the six variables. A higher score reflected a more severe condition. See table 2 for the six variables and their scoring.
	Pain Questionnaire. This questionnaire is not an officially standardized questionnaire, but has been developed for health care centers that work with patients with pain symptoms. The questionnaire consists of multiple choice questions and open questions as well. The PQ is designed to provide an overview of a patient’s history regarding the symptoms, symptoms itself and the subsequent impairment. The following variables are based on the information of the PQ: duration of the symptoms, functional impairment and work incapacity. There is no information available about the psychometric qualities of the PQ.
	Psygis. In Psygis, a broad range of information of the patient is stored. The following useful information has been taken out of Psygis: one’s DSM diagnosis in order to check comorbidity on axis I and II and one’s previous treatment.  









Table 2
Operationalization of the quantitative severity scale
	Variable
	Criteria

	Duration of symptoms
                                    0 points
                                    1 point
                                    2 points
	
< 1 year
1-4 years
≥ 5 years

	Incapacitated from work
                                    0 points
                                    1 point
                                    2 points             
	
not incapacitated
partly incapacitated
entirely incapacitated

	Number of previous treatment
                                   0 points
                                   1 point
                                   2 points             
	
no previous treatment
1-4 previous treatments
≥ 5 previous treatments

	Comorbid diagnosis axis I 
                                   0 points
                                   1 point
	
no comorbid disorder
≥ 1 comorbid disorder

	Comorbid diagnosis axis II
                                   0 points
                                   1 point
	
no comorbid disorder
≥ 1 comorbid disorder

	Functional impairmenta
                                   0 points
                                   1 point
                                   2 points             
	
no impairment
impairment in 1 or 2 areas
impairment in 3 areas


aImpairment was measured in three areas: social functioning, activities of daily living (eating, showering etc.) and special daily activities (cooking, grocery shopping etc.)
 
	
Resilience
Levels of resilience were operationalized by nine different constructs, taken out of five different questionnaires (Özculha, 2015). See appendix A for an elaborate description of the questionnaires used. For every construct, an average score was made by adding the scores of the items of the questionnaire which measured the relevant variable. Then, z-scores for every construct were computed. The final resilience score of the participant was made by computing the average score of at least 5 fulfilled constructs. 
		
Therapy outcome
In order to measure therapy outcome, four outcome measures were chosen that are commonly used in this group (Koelen et al., 2015): mental health, physical health, psychopathology, and number of physical symptoms. These outcomes were measured by three different questionnaires. The Physical Symptom Checklist (PSC; Van Hemert, 2003) was used to obtain number of physical symptoms. The Research And Development-36 (RAND-36; Van der Zee & Sanderman, 1993) was used to measure mental and physical health and lastly, the Brief Symptom Inventory (BSI; De Beurs & Zitman, 2006; Derogatis & Melisaratos, 1983) was used to assess psychopathology. Higher scores on psychopathology and number of physical symptoms reflect a more severe condition, whereas higher scores on mental and physical health indicate a more beneficial condition. See appendix B for a description of these questionnaires. In order to measure the change in health as a result of therapy, measurements before and after therapy were taken.
	 
Statistical analyses
All statistical analyses were performed by using  IBM SPSS Statistics, version 22 for Windows. All tests were two-tailed with a p< .05 significance level.
	In order to investigate the effect of therapy, independent of predictor and control variables, paired samples t-tests were done comparing pretest and posttest. All participants with scores on the pretest and posttest on the outcome measure were included. To investigate the therapy outcome as a function of the predictors in this study, multiple regression analyses were computed. Assumptions for multivariate regression analyses were checked (for an overview, see Appendix C). 
	Stepwise regression analyses were executed per outcome measure. The posttest outcome variable was defined as the dependent variable. Gender, level of education and age were added as covariates. Dummy variables were made for gender (man/woman) and education level (low/medium/high). The QSS and resilience scores were centered in order to create an interaction term. The pretest measurement of the outcome variable was entered as an independent variable to control for baseline differences. The covariates, QSS and resilience, and the interaction term were entered respectively within a different step resulting in 4 models. 
	Post-hoc analyses were done in order to look more in-depth to the predictive value of the QSS. Descriptive values were computed.	
Results
Descriptives 
Quantitative severity scale. The variables that contributed to the QSS were analyzed. The average duration of the symptoms was 10.7 (SD = 9.4) years, ranging from 1 to 41 years. Of the 90 participants, 74 reported to be totally incapacitated from work, 10 participants were partly incapacitated from work, and the residual 6 participants reported to be not incapacitated. The average number of previous treatment was 11.7 (SD = 5.5), ranging from 3 to 29. Of the 90 participants, 65 had a comorbid diagnosis on axis I, and 45 participants had a comorbid diagnosis on axis II. Of the 90 participants, 45 participants reported functional impairment at activities of daily living, special activities of daily living and social functioning. A group of 43 participants were impaired on either 1 or 2 of these aspects. For the remaining 2 participants, no scores were available. When adding the variables together, 88 participants had no missing values. The average score of those participants for the quantitative severity score was 8 on the scale from 0 to 10. Scores varied between 4 and 10.
	Resilience. The range of resilience for the total of 90 participants was -1.34 to 1.80.
	Outcome. Table 3 shows the mean scores per outcome measure for the pretest, posttest, and the change between these moments of measurement. None of the outcome measures showed a significant change between the pretest and posttest: number of physical symptoms (t (70) = .00, p = 1.00), physical health (t (67) = -1.90, p = 0.06), mental health (t (67) = .38, p = .38), psychopathology (t (73) = -.08, p = .94). However, the beneficial change at physical health was close to significance.
Table 3
Mean (M) and standard deviations (SD) of outcome measure at pretest and posttest and change
	
	Pretest
	Posttest
	Change

	Outcome
	M
	SD
	M
	SD
	M
	SD
	p

	Number of physical symptoms (n = 71)
	16.76
	7.64
	16.76
	7.71
	0.00
	6.92
	1.00

	Physical health (n = 68)
	30.10
	5.88
	31.66
	7.87
	+1.56
	6.76
	.06

	Mental health  (n = 68)
	34.87
	5.37
	35.50
	5.86
	+.63
	5.90
	.38

	Psychopathology (n = 74)
	1.21
	.65
	1.21
	.79
	+ .01
	.63
	.94


Note. An increase in the subscales physical health and mental health reflect a beneficial result, whereas an increase in number of physical symptoms and psychopathology reflects a negative result.
Regression analyses
Multiple regression analyses showed that the full model significantly predicted number of physical symptoms (F (8, 59) = 8.72, R2 = .54, R2adjusted = .48, p < .001, physical health (F (8, 56) = 6.04, R2 = .46, R2adjusted = .39, p < .001, mental health (F (8, 56) = 3.82, R2 = .35, R2adjusted = .26, p = .001, and psychopathology (F (8, 63) = 9.33, R2 = .54, R2adjusted = .48, p < .001).  In table 4, the results per outcome measure are shown with all variables added to the model: pretest score, age, gender, education level, QSS, resilience and the resilience × QSS interaction. The results of steps in between are not included in the table, because there was no significant difference with the final model.
QSS and Therapy outcome
It was expected that the QSS correlated negatively with therapy outcome. Multiple regression analyses showed for every outcome measure that the QSS significantly predicted therapy outcome: Number of physical symptoms (β = .26, t (61) =  2.76, p = .008), physical health (β = -.33, t (58) = -3.05, p = .004), mental health (β = -.35, t (58) = -3.17, p = .002), psychopathology (β = .23, t (65) = 2.60, p = .01). These results suggest that a higher score on the QSS predicts a higher score on number of physical symptoms and psychopathology, and a lower score on physical health and mental health after therapy. Thus, the severity of the condition was associated with a worse therapy outcome.
Resilience and Therapy outcome
It was expected that resilience correlated positively with therapy outcome. Multiple regression analyses showed that resilience did not significantly predict therapy outcome: Number of physical symptoms (β = .002, t (61) = .02, p= .99), physical health (β = -.09, t (58) = -.79, p = .43), mental health (β = .03, t (58) = .20, p = .84), psychopathology (β = -.11, t (65) = 1.00, p = .32). 
QSS × Resilience and Therapy outcome
It was expected that resilience functioned as a moderator, in which it had a buffering role in the relationship between severity and therapy outcome. For three of the four outcome measures, the interaction between QSS and resilience was not significant: Number of physical symptoms (β = -.11, t (61) = -1.18, p = .24), mental health (β = .11, t (58) = .99, p = .33, psychopathology (β = -.10, t (65) =  -1.10, p = .30. For physical health, there was an interaction effect (β = .26, t (58) = 2.45, p = .02) (see Figure 2).  In order to make the significant result visible, three categories for resilience were made, representing low, medium and high scores. Each category contains one third of the participants. Figure 2 shows that when the QSS was high, therapy outcome (posttest minus pretest) was better for those with high resilience scores. However, when QSS was low, patient with low to medium resilience scores had better outcomes. 










[image: ]
Figure 2. Difference score of physical health (posttest minus pretest) as a function of the severity rating and resilience scores before therapy.
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Final model of the regression analyses per outcome measure
Note: PSC = Physical Symptom Checklist; RAND-36 = Research And Development-36; BSI = Brief Symptom Inventory; QSS = Quantitative Severity-Scale
* p <.05   ** p <.01   ***p< .001
Post-hoc examinations
Since the previous results showed that severity predicted therapy outcome, it is interesting to examine the actual difference in outcome between patients with different levels of severity of their disorder. Therefore, the QSS was converted into three different categories representing relatively low, medium and high severity scores. Participants with a score < 7 were classified as low. Participants with scores of 7 or 8 were considered as medium and participants with scores of 9 or 10 were classified as high. This classification was based on clinical insight and the distribution of the scores. Tables 5 and 6 present an overview per category of QSS of the scores on the outcome before (pretest) and after treatment (posttest). 
 	The mean scores per category suggested that patients with a low QSS had better outcomes (higher scores at physical health and mental health and lower scores on number of physical symptoms and psychopathology) after treatment (posttest) than the patients in the medium or high severity group. Patients with a medium to high QSS barely improved, or got worse after receiving treatment. 
	
	Number of physical symptoms pretest
	Number of physical symptoms posttest
	Physical health pretest
	Physical health posttest

	
	M
	SD
	n
	M
	SD
	n
	M
	SD
	n
	M
	SD
	n

	Low
	16.00
	8.94
	13
	10.10
	4.41
	10
	33.15
	6.85
	13
	40.38
	10.54
	8

	Medium
	16.48
	7.76
	40
	16.71
	8.23
	34
	29.67
	5.59
	39
	30.94
	6.62
	35

	High
	19.61
	6.99
	31
	18.57
	7.43
	28
	28.61
	4.29
	33
	29.32
	6.40
	25


Table 5 
Scores  per severity category per outcome measure

Table 6
Scores per severity category per outcome measure
	
	Mental health pretest
	Mental health posttest
	Psychopathology pretest
	Psychopathology posttest

	
	M
	SD
	n
	M
	SD
	n
	M
	SD
	n
	M
	SD
	n

	Low
	35.62
	4.91
	13
	40.63
	6.61
	8
	.98
	.52
	12
	.74
	.58
	10

	Medium
	34.28
	4.90
	39
	35.20
	5.68
	35
	1.08
	.61
	40
	1.13
	.76
	38

	High
	34.12
	5.51
	33
	33.84
	4.94
	25
	1.40
	.66
	32
	1.47
	.81
	29



Discussion
[bookmark: _GoBack]The current study examined the predictive value of the severity of the disorder and the resilience of the patient on therapy outcome in patients with SFD. The results showed that higher severity was associated with a worse therapy outcome. However, in contrast with expectations, resilience did not predict therapy outcome but it was a moderator between severity and physical health. Only one moderator effect was significant: highly resilient individuals with a high severity of the disorder had a better physical health after therapy than the less resilient patients with a high severity. This tentatively indicates that resilience may form a protective factors against the negative impact of severity on physical health as an outcome of therapy.
 	Descriptive analyses of the outcome measures (mental health, physical health, number of physical symptoms and psychopathology) showed that patients on average barely improved, stayed the same or even became worse during therapy. This may reflect the treatment resistance of this group and the need to know more about which patients do improve and which do not. However, it should be noted that there were patients in the current study that only received a trial treatment to find out whether they were suited for receiving the actual treatment. These patients remained in the study although they did not receive the actual treatment, which may have led to a less positive estimation of the outcome.
	Firstly, the hypothesis that a higher severity of the disorder would predict a worse therapy outcome was confirmed. This is in line with the theory behind the vulnerability-stress model and the literature, suggesting that a higher severity would result in less beneficial therapy outcomes (Bleichhardt, et al., 2004; De Waal et al., 2004; Frank et al., 2011; Gelauff, et al., 2013; Houtveen et al., 2015; Leiknes, et al., 2007; Maier & Falkai, 1999; Melartin et al., 2004; Olde Hartman et al., 2009; Souery et al., 2007). This finding is unfortunate for the patients in the most severe condition, especially since the currently evaluated treatments were developed for treating the most severe cases. Therefore, the question rises whether new therapies or new combinations of treatments should be established. In his study, it was unknown which treatment was assigned to which patient, thus no conclusions can be drawn about the combination of treatments that was most successful for the more severe cases. In general, more severe cases were referred to the inpatient clinics. It might be that these treatments were too intensive and that the less intensive treatments, which were often given to the less severe cases, would have been more successful. However, no firm conclusions can be drawn since it remains unknown which patients received which treatments and the patients were not randomly assigned to treatments. 
	Secondly, based on previous literature (Davidson et al., 2012; Oxman & Hull, 2001; Seligman & Csiksentmihalyi, 2000), it was expected that resilient patients would benefit more from therapy than patients with a lower resilience. This hypothesis was not confirmed. A possible explanation for this result can be that the range of resilience of the patients in the current study might be within the lower segment of the resilience levels seen in the general population. Since resilience protects against negative life-events (Seligman & Csiksentmihalyi, 2000), the question rises whether the highly resilient people in the general population would even develop such severe and persisting conditions that require tertiary care. Some researchers state that the absence of developing severe psychopathology despite adverse circumstances is inherent to the concept resilience (Bonanno, Galea, Bucciarelli & Vlahov, 2007; DuMont, Widom & Czaja, 2007). According to this, the patients of the current study would by definition not be resilient and resilience may therefore not have been the right construct to measure. However, there is no consensus about the definition of resilience. On the other hand, resilience can be viewed as having protective factors that help accelerate the recovery process after experiencing adversity (Patel & Goodman, 2007). This was the definition on which the hypothesis was formed, but according to the results, the definition stating that resilience protects against developing psychopathology might be more reasonable.
  	 Another explanation for the unexpected result may lay within the operationalization of resilience in the current study.  The operationalization was based on how a factor analysis arranged the available variables. It might be that not all relevant variables to measure resilience were included in this analysis. Furthermore, no psychometric information is known since this way of measuring resilience has not been tested.  Therefore, it is unknown to what extent this measurement resulted in reliable and valid measures of resilience.
	Third, it was hypothesized that resilience would moderate the relationship between severity and therapy outcome in which higher resilience scores were expected to create a buffering effect against the severity. The hypothesis was rejected for three of the outcomes, but confirmed for physical health. The non-significant results might be due to the same reasons mentioned for the nonsignificant results for resilience as a predictor. The significant result, as was shown in figure 2, indicated that the patients in the most severe conditions had better outcomes with high resilience scores than with lower resilience scores. This is in line with a previous study that found that resilience was a buffer for pain when people were in highly stressful situations (Friborg et al., 2006). However, the results showed that when patients had a relatively milder severity of the disorder, they were better off when their resilience score was low to medium. This result however should be interpreted with caution since there were few people with a severity score lower than 7 (n = 13), and they were also divided into low, medium and high resilience. Although this result may be not reliable due to the few participants in this group, reasons can be thought of to explain this result. When taking the specific factors into account that formed the concept resilience in the current study, the results make more sense. It could be that too high scores on the variables that form the concept resilience in the current study are counter-effective when severity scores do not weigh up to the high resilience. For example, it can be imagined that seeking disease benefits is effective when the condition is persistently highly severe, but when severity is lower this may be less effective and  form an obstruction to seek for solutions to reduce the health problems. 
	In addition to the a priori analyses, tentative explorations were done to look more in depth to the change in therapy outcome for the patients with relatively low, medium or high severity scores. Visual inspection of the outcomes indicated that patients in the low severity category improved after therapy on all four outcome measures, whereas patients with medium to high severity scores barely improved or got slightly worse after therapy. This emphasizes the option to make predictions of treatment response outcome based on the severity of the disorder. However, it should not be overlooked that there were only few participants included in the low severity category, which makes the result less reliable since it might be due to chance. Furthermore, it should be noted that patients dropped out during therapy, which may have influenced the results. 
	 According to the current results, the vulnerability-stress model is not completely applicable for predicting therapy outcome. In the vulnerability-stress model, resilience would be the positive end of the vulnerability scale, and be partly responsible for the outcome. However, resilience did not predict therapy outcome, nor moderated the relationship between severity and outcome for three of the four outcome measures. This could indicate that the presence of resilience has less influence than the presence of vulnerability factors. Since these protective factors were present during the development of the disorder, it may not have had such an influence on one’s condition and may therefore not be of predictive value for therapy outcome either. Furthermore, in the literature, it is unclear whether the resilient end of the vulnerability continuum would reflect an absence of vulnerability factors, or encompasses specific protective factors (Ingram  & Luxton, 2005). If the former definition would be the case, then vulnerability factors may be more predictive than resilience factors, which should be sorted out by further research.
 	There are several limitations to the current study. First of all, therapy outcome was measured by four outcome measures: physical health, mental health, number of physical symptoms, and psychopathology. These outcome measures may not be all-encompassing for this specific group of patients and qualitative research should sort out what type of outcomes are the ones that patients find most valuable. Furthermore, the self-reported measures taken before therapy might be hampered by the lack of body-related mentalizing skills that is seen in patients with SFD (Houtveen et al., 2015). During therapy, one of the aims is to enhance mentalizing skills, so increased scores on self-reported outcomes might be a result of the enhanced mentalizing skills (Houtveen et al., 2015). Another limitation is that the type, frequency and duration of treatment differed per patient. Some had intensive inpatient treatment, whereas others followed less intensive, less frequent and shorter treatment. Since type of treatment was not reported properly in the used dataset, no further information regarding this factor could be obtained.  Lastly, the measurement used to obtain resilience scores has not been tested yet and validity is mostly unknown.
 	It would be valuable if future  research investigates what type of outcome measurements suit this patient population best. In order to do this, qualitative research is needed. Furthermore, future research should also measure resilience after treatment, as opposed to only before treatment, to be able to examine whether beneficial changes in resilience lead to beneficial outcomes on short-term and long-term. In addition, research should investigate whether certain types of treatment work better for different types of patients. For example, there might be an interaction between type of treatment and severity of the disorder. Lastly, further research should investigate whether a prediction model for therapy outcome can be established. For example, the predictive value of vulnerability factors should be examined. 
 	The findings of the current study provide us with implications for clinical practice. Based on the disorder severity of the patient at entering the health care center, a prediction can be made about the therapy outcome. Patients with more severe disorders tend to have less beneficial outcomes. However, it should be noted that the patients in the current study were a selective group with severe SFD and replication is needed in order to draw reliable and generalizable conclusions.
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Appendix A
Questionnaires Resilience 
The Dresden Body Image Inventory (DKB-35; Pöhlmann, Mück-Weyman, Gruss & Joraschky, 2004). This questionnaire is developed to measure one’s body image. It consists of 35 statements about body perception. A five-point Likert scale was used for participants to define to what extent the items were applicable for them, ranging from ‘1 = not’ to ‘5 = entirely’. Five different subscales can be distinguished; ‘vitality’, ‘self-acceptance’, ‘sexuality’, ‘self-aggrandizement’ and ‘physical contact’. Only the last three were used to operationalize resilience. Sexuality is measured by six statements (e.g. ‘My sexual experiences are satisfying for me’), self-aggrandizement is measured by 7 items (e.g. ‘Other people think I am attractive), and physical contact is measured by 6 items (e.g. ‘I like to receive hugs’). The internal consistency has been investigated in a non-clinical sample. Cronbach’s alfa varied per subscale between .73 and .91, which is acceptable to good (Scheffers, Van Duin, Bosscher, Wiersma & Busschbach, 2014).
	Dutch shortened version of the Minnesota Multiphasic Personality Inventory (NVM, Luteijn & Kok, 1985).This questionnaire is used to measure personality traits. Six different subscales can be differentiated; ‘neuroticism’, ‘psychotism’, ‘negativism’, ‘somatization’, 'shyness’ and ‘extraversion’. In the study of Özculha (2015), the subscale extraversion was allocated to the resilience factor and will be used in this study. This subscale consists of 13 statements (e.g. ‘I like to go to parties’) for which participants can choose between ‘agree’, ‘?’, and ‘disagree’. The Cronbach’s alfa of the subscale extraversion is .76, which indicates an acceptable internal consistency (Kloens, Barelds, Luteijn & Schaap, 2002).
	Pain Coping Inventory (PCI; Kraaimaat, Bakker & Evers, 1997). The PCI measures pain coping styles and consists of six subscales which can be classified in passive and active coping styles. Passive coping styles are represented by ‘resting’, ‘retreating’ and ‘worrying’. Active coping style are represented by ‘seeking distraction from pain’, ‘pain transformation’ and ‘reducing demands’. Seeking distraction from pain is the subscale used in the current study (Özculha, 2015). This subscale consists 5 items (e.g. ‘doing something satisfying’) for which the participant can define on a four-point Likert scale how often this style is used, ranging from 1 ‘hardly ever’, to 4 ‘very often’. The Cronbach’s alfa of the subscale is .64, which is a questionable internal consistency (Kraaimaat, Bakker & Evers, 1997).
	Illness Cognition Questionnaire (ICQ; Evers et al., 2001). This questionnaire is developed to measure three different cognitions that reflect ways of dealing with a chronic illness. The cognitions are labeled as ‘helplessness’, ‘acceptance’, and ‘disease benefits’ and form different subscales. In the current study, the subscale disease benefits (e.g. ‘dealing with my illness has made me a stronger person’), consisting of 6 items, forms part of one’s resilience (Özculha, 2015). Items were rated by a four-point Likert scale, ranging from 1 ‘not at all’ to 4 ‘completely’, for which the participants had to decide to what extent the statements were true. The Cronbach’s alfa of the subscale disease benefits is .84, which is a good internal consistency (Evers et al., 2001). 
	Inventory for Social Reliance (ISR; Van Dam-Baggen & Kraaimaat, 1992). This questionnaire assesses quantitative and qualitative aspects of social support. The quantitative aspect is measured by two open questions, regarding the amount of friends a participant has, and the amount of neighbor’s which are visited now and then. The qualitative aspect is measured through 11 items, 10 items are reflecting three different subscales and there is one spare item. Qualitative subscales are: perceived emotional support (5 items, e.g. ‘when I am in pain, there is someone who supports me’), actual emotional support  (3 items, e.g. ‘I speak confidentially with others’), and mutual visiting of social contacts (2 items, e.g. ‘I visit friends and family’. In the current study, the three qualitative subscales are part of one’s resilience (Özculha, 2015). Internal consistency seemed to vary between studies. Özculha analyzed the internal consistency in a sample of patients of the same health care institute as are used in the current study. She found a Cronbach’s alfa between .65 (mutual visiting of social contacts) and .85 (perceived emotional support), which is questionable to good.

Appendix B
Questionnaires Therapy outcome
Physical Symptom Checklist (PSC; Van Hemert, 2003). This questionnaire is used to measure the number of physical symptoms. The PSC consists of 51 items regarding the presence of physical symptoms during the last week. Six different categories of symptoms can be defined; general/neurological symptoms, autonomic symptoms, musculoskeletal/pain symptoms, gastrointestinal symptoms, urological/genital symptoms, and symptoms about feeling hot/cold (De Waal, Arnold, Spinhoven, Eekhof, Assendelft & van Hemert, 2009). Items regarding the presence of the symptoms were rated on a 4-point Likert scale, ranging from 0 = ‘never’ to 3= ‘often’. By adding the scores, the severity of the physical symptoms is represented, with a higher score reflecting a more severe condition. Cronbach’s alfa is .88, which refers to a good internal consistency (De Waal et al., 2009).
	Research And Development-36 (RAND-36; Van der Zee & Sanderman, 1993). This questionnaire consists 36 items regarding nine different aspects of health: physical functioning (10 items), role limitations due to physical health problems (4 items), role limitations due to emotional health problems (3 items), social functioning (2 items), energy/fatigue (4 items), bodily pain (2 items), general health perceptions (5 items), emotional well-being (5 items) and health change (1 item). Physical component and mental component scores were according to the procedures of Hays (Hays & Moralis, 2001) and measures physical health and mental health . Answers on the items were transformed into a 100 points score, in such a way that higher scores reflect better health. Therefore, answers of the items that were negatively expressed, were recoded. Özculha (2015) investigated the internal consistency of these two subscales in a patient population similar to the sample of the current study (i.e. patients of Eikenboom, Altrecht tertiary care center for psychosomatic medicine, Zeist). She found a Cronbach’s alfa of .79 f
or both physical component score and mental component score, reflecting an acceptable internal consistency. 
	Brief Symptom Inventory (BSI; Derogatis & Melisaratos, 1983). This questionnaire is designed to measure levels of psychopathology. The BSI consists of 53 items, classified in nine different subscales: somatization (7 items), obsessive-compulsive (6 items), interpersonal sensitivity (4 items), depression (6 items), anxiety (6 items), hostility (5 items), phobic anxiety (5 items), paranoid ideation (5 items), psychoticism (5 items). A five-point Likert scale was used to point out to what degree the symptoms were present, ranging from 0 = ‘not at all’ to 4 = ‘extremely’. Scores are computed by calculating an average score per subscale. The higher the score, the more severe the current condition of the participant. The Cronbach’s alfa is .96, which refers to an excellent internal consistency (De Beurs, & Zitman, 2006). 
Appendix C
Assumptions check regression analyses
The first assumption is that the dependent variable should be continuous, which is the case. Independent variables can be both continuous and categorical. For categorical variables, like education level, dummy’s were computed.  Secondly, the residuals had to be independent. Therefore, a Durbin-Watson test was done, which showed scores around 2. None of them exceeds 1 or 3, indicating that the residuals are uncorrelated. Thirdly, the relation between the dependent variables and the independent variables had to be linear. Scatter plots were conducted and the assumption was met. Scatter plots were also inventoried in order to check the assumption of homoscedasticity,  which was met. In order to control for multicollinearity, a correlation test was conducted. None of the independent variables correlated highly. Tolerance and VIF values were inspected and showed scores respectively higher than 0.2 and around 1. Outliers have been checked by running a Cook’s distance test. Scores higher than 1 should be removed from the analysis. For two of the four outcome measures, number of physical symptoms and psychopathology, one outlier was detected. This outlier was removed from the analysis for this particular outcome measure. The last assumption was about whether the errors were normally distributed. The distribution of the residuals have been checked, using a scatterplot of residuals against the predictor variable (y - y sub i). In addition, a histogram with a superimposed normal curve and a normal P-P Plot were checked and showed normally distributed errors. See table 7 for an overview of the assumption checks.


Table 7
Outcome of checking the assumptions for multiple regression.
	Assumption
	Method
	Outcome

	Scale (e.g. continuous)
	-
	Satisfied

	Independence of residuals
	Durbin-Watson
	Satisfied

	Linear relationship between IV and DV
	Scatter plots
	Satisfied

	Homoscedasticity
	Scatter plots
	Satisfied

	No multicollinearity
	Correlation test, tolerance and VIF
	Satisfied

	No outliers
	Cook’s distance
	Not satisfied  outlier removed

	Normally distributed errors
	Scatter plots, histograms, P-P plot
	Satisfied


Note. IV = Independent variable; DV =  Dependent variable; VIF = Variance Inflation Factor
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