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PREFACE 

The three studies of this thesis was carried out at the Clinic for Liaison Psychiatry in Koege from 

2013-2017. I was hired as psychiatrist and psychotherapist in cognitive behaviour therapy  (CBT) 

from the Clinic for Liaison Psychiatry in Copenhagen, Region Capital, where I had developed a 

basic manual for conducting CBT only in a group format (G-CBT) for patients with ICD-10 hypo-

chondriacal disorder. The objective was to implement this novel treatment in the Clinic for Liaison 

Psychiatry in Koege. First, we needed to investigate and develop the feasibility of G-CBT for phy-

sician-referred psychiatric outpatients and the feasibility of conducting a future randomised con-

trolled trial (RCT) in the clinic (paper I, n=14) before initiating the RCT examining the outcome 

and effectiveness of G-CBT (paper III, n=84). My original motivation was to work in the only other 

Clinic for Liaison Psychiatry in Zealand. I reached out to Professor Erik Simonsen, as I knew that 

he and his research unit conducted research in personality pathology, and I wanted to empirically 

research the association between the hypochondriacal phenomenon and personality pathology (pa-

per II, n=84). However, with Erik Simonsen as principal supervisor and psychiatrist Ulf Søgaard as 

RCT chair, they inspired me to conduct the RCT in addition and include assessment of personality 

pathology in the enrolment. Consequently, I contacted Professor Per Fink from the Research Clinic 

for Functional Disorders and Psychosomatics in Aarhus, who accepted to be project supervisor. 

PhD student Trine Eilenberg who worked with Professor Per Fink was conducting a similar RCT 

examining the effectiveness of acceptance and commitment group therapy, and I soon came to use 

and develop on her RCT design that included a waitlist control group and their own research diag-

nostic entity of Severe Health Anxiety.  

 

FUNDING 

The Scientific Research Fund in Region Zealand funded the feasibility study and the RCT with 

350.000 DKK in total. The salary of the PhD student was funded 1/3 by a PhD scholarship from the 

Research Unit in Region Zealand, 1/3 by the Clinic for Liaison Psychiatry in Koege and 1/3 by the 

Directors Office of Psychiatry in Region Zealand. 
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LIST OF PAPERS 

This thesis is based on the following three studies and papers: 

 

PAPER I. Skjernov M, Fink P, Fallon B, Rasmussen F, Simonsen E  

Feasibility Study of Group Cognitive Behaviour Therapy for Severe Health Anxiety (submitted) 

 

PAPER II. Skjernov M, Bach B, Fink P, Fallon B, Soegaard U, Simonsen E  

DSM-5 Personality Disorders and Traits in Patients with Severe Health Anxiety (submitted) 

 

PAPER III. Skjernov M, Fink P, Soendergaard Jensen J, Fallon B, Soegaard U, Simonsen E 

Group Cognitive Behaviour Therapy for Severe Health Anxiety: A Randomised Controlled Trial 

(submitted) 

 

GEOGRAPHIC AND CLINICAL SETTING 

 
Patients were consecutively referred from physicians in both Region Zealand and Region Capital 

(Zealand: 2.6 million in population) to the Clinic for Liaison Psychiatry in Koege in Region Zea-

land from 2013-2016 and enrolled in the three studies of this thesis. 
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GENERAL RATIONALE, AIMS AND HYPOTHESIS 

The rationale for the present studies was to develop and provide improved care and treatment for 

patients with SHA. Group therapy has the potential to be more cost-effective than individual thera-

py. Therefore, a proved effective G-CBT conducted by therapists educated in classical CBT might 

raise the treatment capacity for these patients. A Cochrane meta-analysis of psychotherapies for 

hypochondriasis published in 2007 showed that mainly individual CBT was an effective treatment. 

No RCTs of CBT conducted only in a group format had been conducted before. Therefore, the ob-

vious choice was to conduct an RCT to examine effectiveness, where the outcome of G-CBT was 

compared to a non-active control condition. Before conducting a RCT, we decided to conduct a 

pilot study examining the feasibility of G-CBT, as this had not previously been examined in physi-

cian-referred psychiatric outpatients. We also wanted to examine the feasibility of the randomised 

controlled trial in our specific clinic, and the study design previously used in the RCT of Eilenberg 

et al. (2016) (1). The new treatment was to be implemented in a clinic where neither group therapy 

nor research had been conducted before. In addition, the principal investigator was unexperienced 

in research. The pilot phase was also an opportunity to develop and improve the manualized G-

CBT. 

 

The general aims of the PhD thesis were: 

1) To investigate the feasibility of CBT conducted only in a group format in physician-referred 

psychiatric outpatients with SHA (n = 14) and for a future RCT in terms of recruitment rate, attri-

tion, organization and effectiveness in a non-controlled pilot study. 

2) To describe the personality pathology in a sample of physician-referred psychiatric outpatients 

with SHA (n = 84) in terms of both DSM-5 Section II personality disorders and DSM-5 Section III 

dimensional traits. 

3) To examine the outcome and effectiveness of CBT conducted only in a group format in physi-

cian-referred psychiatric outpatients with SHA to a waitlist control group condition in a randomised 

controlled trial (n = 84). 

 

The general hypothesis were that:  

1) G-CBT/a RCT would be feasible for physician-referred psychiatric outpatients with SHA.   

2) 30-60% of psychiatric outpatients with SHA would have a concurrent personality disorder. 

3) G-CBT would be a feasible, acceptable and effective treatment for patients with SHA. 
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READERS GUIDE TO THE THESIS 

The thesis is written as a synopsis in accordance with the guidelines from the Faculty of Health 

and Science. It is based on three papers and studies and has three main focuses: personality pathol-

ogy (paper II), feasibility (paper I) and effectiveness (paper III) of cognitive behaviour therapy con-

ducted only in a group format (G-CBT) in patients with Severe Health Anxiety (SHA).  

The general rationale, aims and hypothesis of the three studies are described in a paragraph just 

before this guide. The specific aims of each study are described only in the papers, which are in-

cluded after the Appendix in the end. Chapter 1 gives an introduction to SHA, the associated per-

sonality pathology and the effectiveness of management and treatment previously reported interna-

tionally. Chapter 2 describes the naturalistic treatment under investigation consisting of both an 

initial clinical assessment including individual psychoeducation and the novel G-CBT for patients 

with SHA. The manual is not included in the thesis, but it is available for freedown on the internet. 

Chapter 3 describes the main results of the assessment of general psychopathology and personality 

pathology in patients with SHA enrolled in the RCT, and discusses the methods essential, less or 

not discussed in the paper and finally the main results. The reader is recommended initially to read 

paper II before reading Chapter 3. Chapter 4 describes the main results of the feasibility study and 

the RCT, and then discusses the methods essential, less or not discussed in the papers and finally 

the main results. The reader is recommended initially to read papers I and III before reading chapter 

4. Chapter 5 concludes on the findings from the three studies and papers aligned with the general 

aims. Chapter 6 outlines possible clinical implications of the main findings. Chapter 7 describes 

other sub-studies of the RCT planned to be reported in near future and suggests further research 

internationally.  
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1. INTRODUCTION 

Hypochondriasis (HY) has been known since the time of antiquity and Hippocrates  (2). The 

name originally refers to unexplained symptoms from the abdominal region under the ribs. Moliere 

made a parody of HY in his tragic comedy the Imaginative Invalid from 1687, and he actually died 

on the stage playing this role. Hypochondriasis has also been described as the male variant of the 

female hysteria, which originally refers to symptoms from the uterus (3). The name hysteria was 

replaced by somatization disorder, conversion and dissociative disorders in DSM-III from 1980 (4). 

In the recent years, those disorders together with HY have also been referred to as functional disor-

ders. In modern time, health anxiety has emerged from a cognitive behavioural conceptualization 

relating it to anxiety disorders as a less stigmatizing name for HY and a dimensional measure of 

severity for the hypochondriacal phenomenon.  

1.1!DIAGNOSTIC!ENTITIES!OF!HEALTH!ANXIETY!!

Health Anxiety (HA) is also the name of a new diagnostic entity of functional disorders used for 

research and proposed for the future ICD-11 (5,6), to replace the present diagnostic entity of hypo-

chondriacal disorder (HD) classified under somatoform disorders in ICD-10 (7). In DSM-5 (8), the 

diagnostic entity of HY from DSM-IV (9) was split into the entities of illness anxiety disorder 

(IAD) and somatic symptom disorder (SSD), each still requiring a minimum duration of 6 months. 

Hence, 75% of patients with HY are subsumed under the entity of SSD and 25% under the entity of 

IAD, where no or only mild somatic symptoms are included (8,10). However, the main criteria for 

the similar diagnostic entities of HA, HY, HD and IAD (Table 1) remains a persistent rumination, 

fear or preoccupation with having a serious illness together with clinically significant distress or 

functional impairment. HA is distinguished in a mild and a severe type by the presence of clinically 

significant distress or functional impairment. The present studies involves patients with Severe 

Health Anxiety (SHA). All entities of health anxiety except HY and SSD also contains illness pho-

bia, the fear of acquiring or contracting an illness, which in DSM-IV was classified under Specific 

Phobias. For HA more valid and positive sub-criteria especially for better recognising in primary 

care have been empirically established (5). The sub-criteria are preoccupation with body or medical 

information, fear of acquiring an illness, suggestibility or autosuggestibility for illness, and fear of 

being infected, contaminated or taking prescribed medication (Table 2). Fink et al. (2004) argued 

that the diagnostic criteria of HY and HD were developed from observational studies in severely 

skewed psychiatric settings different to general medical settings where these patients are mainly 
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encountered, therefore the category was too heterogeneous and less discriminative, e.g. to other 

somatoform disorders.  

The much criticized negative criterion in HY and HD of “preoccupation with fears of having a 

serious illness persists despite appropriate medical evaluation” was deleted for HA, SSD and IAD. 

A criterion is labelled negative when something has to be excluded to fulfil the diagnosis. It was 

argued that this exclusion criterion made the diagnostic entities too restrictive (11,12) resulting in 

too low prevalence rates (13). To fulfil this negative criterion, physicians have to perform appropri-

ate medical evaluation and exclude the existence of serious illness, which can be difficult. This can 

lead to excessive medical assessments and underdiagnosing by the physician and excessive reassur-

ance seeking and perpetuating health anxiety of the patient. In addition, studies have shown that 

patients in primary care in fact often are reassured by the individual medical evaluation (5). Howev-

er, the course of SHA is often persistent, and a new reassurance seeking could be to another physi-

cian, because of dissatisfaction with the former physician, and the less therapeutic physician-patient 

relationship seem to perpetuate health anxiety (14). Patients with health anxiety often feel they are 

not heard and taken seriously by the physicians (15). They are more dissatisfied with their medical 

care than other patients (16) and deem it more ineffective (17), and the physicians are frustrated 

with these patients (18). In addition, some patients simply avoid doctors and lack the medical reas-

surance seeking, and therefore they will not be diagnosed either (8).  

Some researchers have also criticized the duration criteria of 6 months to be too long inducing 

chronicity (5,19). Because of the restricted diagnostic entities of HY and HD many studies use less 

restricted definitions of health anxiety, e.g. transient (19) or abridged HY (13). The DSM-5 diag-

nostic entities of IAD and SSD were inspired by cognitive behaviour therapy and for IAD criteria 

were included for presence of anxiety about health and health behaviours as reassurance seeking by 

bodily checking and avoidance. In addition, the entity of HD also includes dysmorphophobia, which 

is a false belief and fear that something is wrong with one’s physical appearance, which in DSM-IV 

was classified as an independent diagnostic entity named Body Dysmorphic Disorder (BDD). In the 

present studies we included patients after the research criteria for SHA, however, we changed the 

criteria for duration from min. 2 weeks to min. 6 months to make the entity very similar to DSM-IV 

HY and ICD-10 HD. We also defined that the debut of SHA should fulfil this criterion of duration. 

In conclusion, because different diagnostic entities of health anxiety are used in research, this 

should be considered when comparing studies. 
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Table 1. Included diagnostic criteria of the entities of health anxiety 
Diagnostic entities of health 
anxiety/Features 

Hypochondriasis 
(DSM-IV) 

Hypochondriacal 
Disorder (ICD10) 

Illness Anxiety 
Disorder (DSM-5) 

Somatic Symptom 
Disorder (DSM-5) 

Severe Health 
Anxiety (research 
criteria) 

Illness conviction x x1 x (optional2) x3 

Illness phobia 0 x x 0 optional4 

Somatic symptoms -5 -5 -6 x 0 

Not taking reassurance x x 0 0 0 

Dysmorphophobia 0 x1 0 0 0 

Health behaviours x7 x7 x optional Optional 

Anxiety about health 0 0 x optional Optional 

Clinically significant distress 
or functional impairment 

x (x) x x x 

Duration min. 6 months x x x x 0 (min 2 weeks8) 

1: Persistent belief in having 1-2 named serious somatic diseases or persistent preoccupation with a presumed deformity or disfigurement.  
2: Disproportionate and persistent thoughts about the seriousness of one’s symptoms. 3: Obsessive rumination about harbouring a illness.  
4: Defined by several others optional positive subcriteria. 5: Somatic symptoms are misinterpreted as serious illness. 6: Somatic symptoms are not 

present or, if present, are only mild in intensity.7: Persistent reassurance seeking from doctors. 8: In the present study the duration of severe Health 

Anxiety was set to min. 6 months similar to the other diagnostic entities of health anxiety. 

 

Table 2. Diagnostic criteria for Health Anxiety (HA) by Per Fink et al. (2004) 

 

1.2!PREVALENCE,!COMORBIDITY!AND!CLASSIFICATION!!

The prevalence of SHA, HY or HD depends on the diagnostic criteria used, the assessment 

methods used and the subpopulation studied. In general populations (13,20,21) the prevalence is 

0.2-4.5 % and in primary care 0.8-9.5% (5,11,22). The gender distribution seems equal compared to 

other somatoform disorders where the majority are females (23). The prevalence of concurrent men-

tal disorders found in HY is for other somatoform disorders: 8-82.9 %, depressive disorders: 15.3-

A Obsessive rumination with intrusive thoughts, ideas, or fears of harbouring an illness that cannot be stopped or can be stopped only 

with great difficulty 

B One (or more) of the following five symptoms  

1 Presence of a, b, or both  

a Worrying about or preoccupation with fears of harbouring a severe physical disease or the idea that disease will be contracted in 

the future or preoccupation with other health concerns 

b  Attention to and intense awareness of bodily functions, physical sensations, physiological reactions, or minor bodily problems 

that are misinterpreted as serious disease 

2 Suggestibility or autosuggestibility; if the patient hears or reads about an illness, he or she is inclined to fear that he or she has the 

same disease 

3  Excessive fascination with medical information  

4  Unrealistic fear of being infected or contaminated by something touched or eaten or by a person met 

5  Fear of taking prescribed medication  

C  If a medical condition is present, the patient’s reaction clearly exceeds what would be expected from the medical condition alone 

D  The symptoms are not better explained by another psychiatric disorder 

E  The symptoms are present for most of the time for at least 2 weeks 

F Specify whether the disorder is severe or mild. Severe: at least one of the symptoms in criteria A and B is severely disturbing or signifi-

cantly interferes with everyday activities; Mild: all others 
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46.6 %, anxiety disorders: 22-52.4 %, depressive and anxiety disorders in total: 49.4-78.6% (5,24–

27) and personality disorders (PD) 3-76.5% (28,29). The high prevalence of comorbid mental dis-

orders in HY originally led researchers to discuss, whether HY was a diagnostic entity of its own 

(30) or always a part of another diagnostic category, e.g. a psychotic disorder as Kraepelin thought 

(31) or an affective disorder (32). In DSM-III HY was specified as the non-delusional variant. Late-

ly the discussion has been whether HY should be classified as an emotional disorder with high neu-

roticism as the common factor (12), an OCD spectrum disorder (6,33), an anxiety disorder (34,35) 

or reorganized under the somatoform disorders (23,36). However, the split in DSM-5 of HY into 

IAD and SSD (unification of previous somatoform disorders) does not seem to be empirically justi-

fied (10,12,37). In general, SHA and HY has a high degree of overlap with other mental disorders, 

why the classification is controversial. Therefore, it can be difficult to assess and differentiate for 

the individual patient, what is the primary and dominating state amongst concurrent mental disor-

ders, and what is the trait personality pathology in this heterogeneous and complex bio-psycho-

social disorder. 

1.3!AETIOLOGY!

Twins studies have shown that genetic factors account for 10-37% of the influence found in ex-

cessive health anxiety, why environmental factors were concluded to account for most of the influ-

ence (38,39). These findings support that excessive health anxiety is mostly a learned experience, 

why patients should be susceptive to psychosocial interventions as CBT. However, due to the genet-

ic factor some patients might also be susceptive to tailored psychotropic medication (38). Retro-

spective studies of adverse childhood experiences have shown that childhood experiences such as 

abuse, injury and illness together with poor health, parental over-concern and separation insecurity 

was associated with health anxiety in adulthood (40,41). However, the effects of abuse were medi-

ated through negative affect and trait anxiety. Other retrospective studies have shown differently, 

that depression but not HY was associated with physical and emotional abuse and neglect (42) and 

patients with HY reported more experiences with illness and traumatic childhood events than 

healthy controls, but no more than patients with other anxiety disorders (43). Therefore, adverse 

childhood events do not seem to be specific aetiological factors for developing excessive health 

anxiety. A case control study of children having mothers with SHA, did not show evidence of 

transmission of health anxiety to their children. Still, these mothers more often than controls pre-

sented their children in the health care system, which therefore might be addressed in psychothera-

py (44). Personality pathology have also been linked to development of HY (45,46), still prospec-

tive studies are needed to establish the causal direction. Much is still to be learned about the etiolog-

ical factors of SHA. 
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1.4!ONSET,!COURSE!AND!COSTS!

The onset of HY is often described to be in early adulthood, however longitudinal population 

based studies are lacking to determine any general age of onset (23). 

A recent review have shown that the course of untreated HY is persistent in 50-70% of cases 

(47). General negative predictive factors of course seem to be severity of HY with numbers of so-

matic symptoms, severity of health anxiety, impairment of functioning and longer duration. The 

review concludes that comorbid mental disorders such as depressive and anxiety disorders do not 

seem to be a negative predictor of course, however, several studies have shown that they are 

(46,48,49) and one study that they are not (26). Some of the studies found other negative predictive 

factors as patients dissatisfaction with medical care (50) and higher disease conviction and somato-

sensoric amplification (51,52). A large cross-sectional population based study from Australia found 

unemployment, physical illnesses and smoking status as strong predictors of health anxiety (53). 

Several studies have found health anxiety related to high costs in social expenses as sick leave (54) 

and disability pensions (55,56) and medical expenses (57,58). A study of patients with SHA found 

that these patients used 41-78% more health care than medical patients (26). 

1.5!PERSONALITY!PATHOLOGY!!

Freud was one of the first to characterize the personality of patients with HY, which he described 

as orderliness, parsimoniousness and obstinacy. Other personality traits of HY reported in studies 

until 1942 are: “egocentricity, pride of a defiant nature, miserliness, reliability, conscientiousness in 

performing petty duties, obstinacy which may amount to defiance, irascibility, vindictiveness (Gil-

lespie), distrust, hatred of the world, tendency to accuse others (Seglas), paranoid ideas and feeling 

of inadequacy (Delmas)” (31).  

In the literature, HY has often been associated with personality pathology, and some researchers 

have even suggested classifying HY as a disorder of development (45), a trait facet of personality 

pathology (59) or a PD with its own category of hypochondriacal PD (60). One author opined that 

because personality is of central concern to understand health, personality traits should be assessed 

generally in health care (61). However, empirical research on the association between HY and per-

sonality pathology is sparse and has produced some inconsistent results. Table 3 presents findings 

from previous empirical studies of personality pathology associated with HY and health anxiety. 

The categorical and dimensional characteristics of personality pathology found associated with 

health anxiety depends upon the assessment methods used and the subpopulation studied. Findings 

from previous studies of categorical characteristics are structured below from whether the assess-

ment method is by self-report questionnaires or semi-structured interviews. Findings from previous 
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studies of dimensional characteristics are structured from whether the subpopulation studied is clin-

ical or non-clinical.  

1.5.1 Assessments of personality categories with self-report questionnaires 

Four studies have assessed the prevalence rates of PDs using a self-report questionnaire. The first 

study, employing a case-control design, gave the 5-item impairment/distress subscale of the Person-

ality Diagnostic Questionnaire (PDQ) to 42 patients with HY recruited from a general medicine 

clinic. The authors found a prevalence rate of PD of 63% among the HY patients compared to 17% 

among patients without HY (27). Furthermore, 19% of the patients with HY were diagnosed with 

an Antisocial PD (ASPD) compared to 5% of the patients without HY.  

In a second case control study from a general medical clinic, the same 5-item subscale of PDQ 

was used in 50 patients with HY. The authors found a prevalence rate of 48% who might have a PD 

compared to 18% of patients without HY (24).  

In a third case control study, the investigators gave the self-report questionnaire for the Struc-

tured Clinical Interview for DSM-IV Axis II (SCID-II) to 68 outpatients with HY recruited from a 

university psychology clinic for a psychotherapy treatment study. The study revealed a prevalence 

rate of 45.6% of participants who had a least one PD (28).  

In the fourth study, a non-controlled study, the investigators used the complete questionnaire of 

the PDQ on 115 patients with HY recruited in primary care for a treatment study with individual 

psychotherapy and found a prevalence rate of 76.5% with a PD (29). The most prevalent PDs were 

Obsessive-Compulsive PD (OCPD) (55.7%), Avoidant PD (APD) (40.9%), and Paranoid PD (PPD) 

(36.5%); and 56.5% had two or more PDs.  

1.5.2 Assessments of personality categories with semi-structured interviews 

Five studies reported PDs using a semi-structured interview. In the first case control study, the 

researchers used the Structured Clinical Interview for DSM-IV Axis II (SCID-II)(62) on 54 patients 

with panic disorder recruited for a drug treatment study; 27 (50%) of these patients had concurrent 

HY and of these 44.4% had a PD (63). The most prevalent PDs were APD (33.3%), Dependent PD 

(DPD; 18.5%) and Borderline PD (BPD; 11.1%). Compared to patients with panic disorder who did 

not have HY, the HY group had significantly more avoidant, histrionic and borderline personality 

traits but not significantly different rates of full-criteria PDs.  

A second case control study using SCID-II compared rates of PDs among 23 psychiatric outpa-

tients with HY vs. psychiatric outpatients without a somatoform disorder, reporting rates of 74% vs. 

52% respectively (64). The most prevalent PDs were Histrionic PD (HPD) and OCPD with 22% of 

each, and 39% had a Cluster C PD (anxious types: APD, DPD, OCPD). 

A third case control study using SCID-II included 62 patients with HY recruited in the communi-
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ty by advertising for a treatment study with fluoxetine and found a PD prevalence rate of 40.3% 

(65). The most prevalent PDs were PPD (19.4%), APD (17.7%) and OCPD (14.5%). This study 

was the only HY study using SCID-II that reported the prevalence rate of the category of PD Not 

Otherwise Specified (NOS), which was 4.8%. Of the purified sample with 42 patients who had no 

comorbid OCPD or Social Phobia, 21.4% had two or more PDs. Compared to similar purified pa-

tient cohorts with OCD or Social Phobia recruited in the community, the patient groups did not dif-

fer in prevalence rates of PDs. Therefore, it was concluded that patients with HY do not seem to 

have more PDs than patients with anxiety disorders in general.  

A fourth and last case-control study using SCID-II included 68 outpatients with HY from a uni-

versity psychology clinic who were participating in a treatment study evaluating individual psycho-

therapy (28). The prevalence rate of PDs was 2.9%, of whom 1.5% had AVP and 1.5% had HPD, 

even though the prevalence rate of PDs found with the SCID-II self-report questionnaire was 

45.6%. Compared to healthy controls, patients with HY had significantly higher PD criteria scores 

for paranoid, borderline, avoidant and dependent PD, but no significant difference was found for 

prevalence rates of PDs and PD criteria scores compared to patients with panic disorder. 

In the fifth study, a multicentre treatment study of individual cognitive behavioural therapy con-

ducted among 444 medical outpatients with HY, the quick version of the Personality Assessment 

Schedule (PAS-Q) was used and patients were classified according to the forthcoming ICD-11 clas-

sification for PD severity (66). This showed a PD prevalence rate of 41%, with 32% having a light 

degree of PD (one PD) and 9% having a moderate to severe degree of PD (two or more PDs), 44% 

of the patients were classified as having personality difficulties and 14% as having no personality 

pathology.  

1.5.3 Assessments of personality dimensions in clinical populations 

Since 1942, there have been several empirical studies assessing dimensions of personality pa-

thology in patients with HY. The first study described here is a study of case stories from 1942 in-

cluding 51 psychiatric patients with HY where the common personality features found were convic-

tion of having a well-established disease, concentration on bodily sensations and pessimistic sug-

gestibility (31). The conclusion was that no specific characteristic personality type was found for 

patients with HY, except for their “unusual, peculiar hypochondriacal attitude towards health and 

sickness”. However, the most frequent personality traits found were conscientiousness in 37% and 

stubbornness in 33% of the patients.  

In a study of 301 psychiatric in- and outpatients with primary HY the most frequent personality 

traits found were obsessional traits in 26% and anxious traits in 23% of the patients (32). Later in a 

review, Kenyon describes three types of premorbid personality that seem more vulnerable to devel-
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op HY: the anxious-obsessional, the immature hysterical and the sensitive-schizoid type (67). In 

another study of 66 psychiatric patients with primary HY the most prevalent premorbid personality 

was the obsessional and the anxious-prone types with prevalence rates between 60-84% (30). In a 

controlled study of 30 psychiatric inpatients having disease phobia, a variant of HY, patients were 

found to be more anxious and self-pitying. Assessed with the Eysenck Personality Inventory (EPI), 

a high level of the personality trait domain neuroticism was found. Before the illness onset, the pa-

tients were also more prone to inhibition of anger, bodily concern and low self-esteem (68). In a 

study comparing cognitions about health, illness and body among patients with somatization syn-

drome, HY, controls with other mental disorders and nonclinical controls, the authors found a self-

concept of being weak and unable to tolerate stress among patients with somatization syndrome and 

HY only (69). In another controlled study from a general medical clinic, the EPI was used for 50 

patients with HY. Researchers found that patients with HY had a high level of the trait domain neu-

roticism, and that a more severe personality pathology was associated with a more severe HY (24). 

A cluster analysis of results from a structured interview schedule for recording abnormal personali-

ty characteristics, the Personality Assessment Schedule (PAS), which yields 24 personality traits, 

found support for the existence of a hypochondriacal personality disorder, where the most frequent 

traits were hypochondriasis, anxiousness, conscientiousness, and dependence (60). The hypochon-

driacal PD was associated with traits of perfectionism and rigidity, which in the present classifica-

tion comes closest to the OCPD. The common characteristics were “excessive preoccupation with 

the maintenance of health, distorted perception of minor symptoms so they are elevated to the status 

of major disease, and frequent medical consultations and to disciplines fringing on medicine”. An-

other researcher has related HY to OCPD and narcissistic traits, and describes the patients as having 

a mistrust in oneself (70,71). A controlled study of 185 patients from a general medicine clinic was 

conducted comparing hypochondriacs with somatizers using the short self-report version of the 

questionnaire NEO-Personality Inventory-Revised (NEO-PI-R) that yields five trait domains of 

personality also called the Big Five. Somatization was found to be more often associated with di-

mensions of personality and attitudes to self than hypochondriacal responses, and hypochondriacal 

responses were more associated with thanatophobia (fear of death) (72). However, hypochondriacs 

had high level of the trait domain of neuroticism and low level of the trait domain of extroversion 

compared to controls. In another controlled study of 139 somatizing patients including 16 patients 

with HY in general internal medicine using the short NEO-PI-R, patients with somatization and HY 

had a high level of the trait domain neuroticism and low level of the trait domain agreeableness, and 

they had more self-defeating, depressive and negativistic personalities compared to non-somatizing 

patients (73). 
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1.5.4 Assessments of personality dimensions in non-clinical populations 

In the first study assessing dimensions of personality related to health anxiety in non-clinical 

populations, researchers used the self-report questionnaire Guilford-Zimmerman Temperament 

Survey (GZTS) yielding 10 personality traits, in a longitudinal aging study of 912 men. They found 

that the trait domain neuroticism was positively correlated to number of bodily symptoms reported, 

and bodily symptoms were mostly an expression of exaggerated bodily concerns (74). A study of 

sensory perception had a similar conclusion that subjective ratings of bodily sensations as heart rate 

and sweaty hands were tied more closely to feelings of distress than with objective physiological 

state (75). In a study of 567 military veterans using the self-report questionnaire Schedule for Non-

adaptive and Adaptive Personality (SNAP) yielding three trait domains and 12 trait facets of per-

sonality and the self-report questionnaire Whiteley Index (WI) (76) for health anxiety, the authors 

found a strong association between the trait domain negative temperament (neuroticism) and hypo-

chondriacal concerns and a moderate association between somatic symptoms and the trait facets 

mistrust, low self-esteem and eccentric perceptions (77). In a study of 309 students, researchers 

used the full NEO-PI-R yielding five trait domains and 30 trait facets of personality and the self-

report questionnaire Illness Attitudes Scales (IAS) (78) for health anxiety. The authors found that 

the trait domain neuroticism and the trait facets anxiety  and depression predicted health anxiety and 

that the trait domain conscientiousness and the trait facet order predicted health behaviours (79). In 

a longitudinal study of 630 blood donors and 258 students using the self-report questionnaire Gold-

berg’s Bipolar Markers (GBM) yielding five trait domains of personality and the self-report ques-

tionnaire WI for health anxiety, they found that an increase in emotional stability (lowered neuroti-

cism) and conscientiousness over time predicted reduction in health anxiety (80). In a study of 102 

elderly using the self-report questionnaire the 16 Personality Factors Questionnaire (16PF), the hy-

pochondriasis scale of the Minnesota Multiphasic Personality Inventory (MMPI) and the Hypo-

chondriasis Scale for Institutional Geriatric Patients (HSIG), researchers found a positive associa-

tion between hypochondriasis and guilt proneness and free-floating anxiety and a negative associa-

tion to ego strength, boldness and the ability to bind anxiety, which are five among the six “load-

ings” for the 16PF’s second order construct of anxiety (81). 

1.5.5 Summary of previous findings of personality pathology in health anxiety 

The categorical and dimensional characteristics of personality pathology related to health anxiety 

depends upon the assessment methods used and the subpopulation studied. The PD prevalence 

found in patients with HY was 46-77% when self-report questionnaires were used (24,27–29) and 

3-74% when structured clinical interviews were used. The most frequent PDs found using struc-

tured clinical interviews were APD (1.5% - 33.3%), OCPD (0 - 22%), HPD (1.5% - 22%), PPD (0-
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19.4%), DPD (0-18.5%) BPD (0-11.1%). Studies using control groups of patients with different 

anxiety disorders overall did not find significant differences to PD prevalence rates found in HY 

(28,63,65). The only study to report a significantly higher PD prevalence in HY than patient con-

trols was one conducted by Garyfallos et al. (1999). Here 74% of psychiatric outpatients with HY 

recruited not including self-referrals had a PD compared to 52% of non-somatoform psychiatric 

outpatients. Weck et al. (2016) found PD criteria from avoidant, histrionic, paranoid and dependent 

PD categories significantly more prevalent in patients with HY compared to healthy controls. 

Starcevic et al. (1992) found PD criteria from avoidant, histrionic and paranoid PD categories sig-

nificantly more prevalent in patients with HY than in patients with panic disorder. Dimensional 

assessments of personality associated with health anxiety have been performed in studies of both 

clinical and non-clinical populations. A high level of neuroticism was the most frequent and con-

sistent trait domain of personality pathology found associated with health anxiety in both clinical 

and non-clinical populations (24,68,73,77,79). A clinical study found a low level of the trait domain 

extroversion associated with health anxiety (72). Another clinical study found a low level of the 

trait domain agreeableness associated with health anxiety (73). Two non-clinical studies found a 

low level of the trait domain of conscientiousness associated with health anxiety (79,80). Both clin-

ical and non-clinical studies have showed several personality trait facets associated with health anx-

iety and its essential elements of illness conviction, illness phobia, bodily preoccupation, somatic 

symptoms and health behaviours as avoidance and reassurance seeking. These were orderliness, 

stubbornness, rigidity, perfectionism, anxiousness, thanatophobia (fear of death), depressivity, de-

pendence, negativistic suggestibility, low self-esteem, low boldness, guilt proneness, mistrust, hos-

tility and eccentric perceptions (30–32,60,67–72,74,75,77,79,81,82). 
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Table 3. Previous empirical studies of personality pathology in health anxiety 

 

 !

PD#ass.#MethodP.#assessment
ha#ass.

Study
N

Setting##or#Population
Diagnostic#entityControl#group

PV#PD#PD#CPD#types
PD#traits#(controls)

Attitudes/more#traits/behaviours

SelfBreport#q.
PDQ#5Bitem

Barsky#et#al.#(1992)
42

General#medicine
DSMBIV#HY

PC#patients
63%

17%
(categorical)

PDQ#5Bitem
Noyes#et#al.#(1994)

50
General#medicine

DSMBIV#HY
PC#patients

48%
18%

SCIDBII
Weck#et#al.#(2016)

68
Psychology#clinic#(+SR)

DSMBIV#HY
Panic#disorder

46%
PDQ#

Sakai#et#al.#(2010)
115

Primary#care
DSMBIV#HY

77%
OCPD>APD>PPD

SemiBstruc.#I.
SCIDBII

Starcevic#et#al.#(1992)27
Psychiatric#outpatients#(+SR)DSMBIV#HY

Panic#disorder
44%

APD>DPD>BPD
avoidant,#histrionic,#borderline

(categorical)
SCIDBII

Garyfallos#et#al.#(1999)23
Psychiatric#outpatients

DSMBIV#HY
Medical#patients

74%
52%HPD>OCPD

SCIDBII
Fallon#et#al.#(2012)

62
Psychiatric#outpatients#(+SR)DSMBIV#HY

OCD/Social#Phobia
40%

PPD>APD>OCPD
SCIDBII

Weck#et#al.#(2016)
68

Psychology#clinic#(+SR)
DSMBIV#HY

AD,#healthy
3%

APDBHPD
paranoid,#borderline,#avoidant,#dependent

PASBQ
Sanatinia#et#al.#(2016)444

Seconday#medical#outpt
DSMBIV#HY

None
41%

Katzenelbogen#(1942)51
Psychiatric#

HY
None

obsessional#and#stubbornness
illness#conviction,#bodily#preoccupation,#suggestibility

Kenyon#(1964)
301

Psychiatric#in+outpatients
HY

None
obsessional#and#anxious

Pilowsky#(1970)
66

Psychiatric
HY

obsessional#and#anxious
SelfBreport#q.

EPI
(Hyp.#In.)

Bianchi#(1971)
30

Psychiatric#inpatients
Disease#Phobia

neuroticism
anxiuos,#selfBpitying,#low#selfBesteem,#bodily#concern

(dimensional)EPI
WI/CABAH

Rief#(1998)
493

Psychiatric
HY

o.mental#disorders
selfconcept#of#being#weak,#not#tolerate#stress

EPI
SAS

Noyes#(1994)
50

General#medcine
HY

neuroticism
more#severe#HY#ass.#more#severe#personality#pathology

SemiBstruc.#I.
PAS

Tyrer#(1990)
1000Psychiatric#

Hypoc.#PD
o.mental#disorders2.5%

anxiousness,#conscientiousness,#dependenceperfectionism,#rigidity
SelfBreport#q.

NEOBPIBR#(short)IAS
Hollifield#(1999)

185
General#medicine

HypochondriacsSomatizers
neuroticism,#low#extroversion

thanatophobia,#selfBdefeating,#negativistic,#depressive
(dimensional)NEOBPIBR#(short)IWS

Noyes#(2001)
139

Internal#medicine
HY#(16)

Somatization
neuroticism,#low#agreeableness

GZTS
CMI

Costa#(1985)
912

NonBclinical:#men
neuroticism*somatic#symptoms

SNAP
WI

Noyes#(2005)
517

NonBclinical:#vetarans
neuroticism*hypocBconcerns

mistrust,#low#selfBesteem,#eccentric#perc.
NEOBPIBR#

IAS
Cox#(2000)

309
NonBclinical:#students

neuroticism,#low#conscientiousness
anxiety,#depressive,#order,#health#behaviours

GBM
WI

Ferguson#(2004)
888

NonBclinical:#donors/stud.
neuroticism,#low#conscientiousness

16PF
MMPI/HSIGMonopoli#(2003)

102
NonBclinical:#elderly

anxiety
guilt#proneness,#low#egoBstrenght#and#boldness
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1.6!MANAGEMENT!AND!TREATMENT!!

Earlier on, HY was considered difficult to treat (32), and the disorder is mostly undiagnosed 

(83). In Denmark the new diagnostic criteria for HA for better recognition especially in general 

medicine was introduced for General Practitioners (GPs) in 2013 in a clinical guideline about func-

tional disorders (84). Together with clinical educational courses in the reattribution model improv-

ing the communication skills of GPs this should improve the recognition and management of these 

patients in General Medicine, where most of these patients seek help (85,86). However, the evi-

dence for significant positive effect of this enhanced care on the functional somatic symptoms and 

disorders of the patients are still lacking (87).  

In general, two treatment modalities, pharmacological treatment with the psychotropic medica-

tion specific serotonin reuptake inhibitors (SSRI) and psychological treatment with mainly cogni-

tive behaviour therapy (CBT) have shown efficacy in the treatment of patients with HY. However, 

before initiating treatment patients with HY seem to prefer CBT over psychotropic medications 

(88). 

Only two RCTs of psychotropic medication for HY have been conducted. One study compared 

treatment with the SSRI fluoxetine with placebo including 45 patients and showed moderate effica-

cy of Fluoxetine over placebo at 6-month follow-up (89). The other RCT compared treatment with 

the SSRI Paroxetine to individual CBT and placebo including 112 patients and showed small to 

moderate efficacy for both treatments compared to placebo at 18-month follow-up (90). At post-

treatment in ITT analysis, 45% of the patients in CBT responded to treatment compared to 30% in 

paroxetine, where only CBT differed statistically significantly compared to placebo (91). Both 

RCTs had high dropout rates from treatment between 25-33%, and some were due to side effects 

from medication. More RCTs are needed to examine effectiveness of pharmacological treatment for 

HY, especially some that examine effectiveness in primary care, examine comorbid mental disor-

ders as predictors of outcome and compare the pharmacological treatments to CBT interventions 

(92). 

Psychological interventions for patients with HY and health anxiety have been studied more in-

tensively than pharmacological interventions. From the 1990s the research went from being exper-

imental and intervention-driven to more theory-driven as CBT illness models (93) for HY emerged 

where cognitive and behavioural mechanisms explained the development and jmaintenance of the 

disorder (94). These models used the similar cognitive and behavioural mechanisms such as distort-

ed fearful thoughts, and safety and avoidance behaviours found essential targeting in anxiety disor-

ders like panic disorder and OCD. CBT generally aims at changing dysfunctional behaviours (first 

wave) and thoughts (second wave) related to psychopathology, which then indirectly improves the 

related negative feelings and negative somatic sensations. The described dysfunctional thoughts 
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related to health anxiety were distorted illness beliefs about having or acquiring a serious illness. 

The dysfunctional thoughts could be restructured cognitively through confronting the patient with 

the contents of the thoughts by Socratic dialogue including proof making and analysing benefits and 

harms of the thoughts. The dysfunctional behaviours were safety seeking with excessive bodily 

checking and reassurance seeking to physicians, network and internet and avoidance of stressful 

situations provoking health anxiety, e.g. ill people and illness stories, physical and social activities. 

These dysfunctional behaviours could be changed by response prevention and different kinds of 

confrontational exposures. In the recent years empirical illness mechanisms have been found of 

attentional (95) and memory biases (96), somato-sensory amplification (97), intolerance of uncer-

tainty and anxiety sensitivity (98) and the dysfunctional meta-cognitions of uncontrollability and 

interference of illness (99,100). These mechanisms are specifically targeted in third wave CBT in-

terventions by less confrontational procedures than used in classical (first and second wave) CBT, 

e.g. as attentional training, simply reducing time spent on worries, mindfulness, improving ac-

ceptance of oneself, bodily sensations, intolerance of uncertainty and anxiety sensitivity  and en-

hancing commitment to own values.  

RCTs previously conducted in patients with HY or health anxiety are presented in Table 4. The 

control condition has mostly been waitlist with no treatment, where patients are offered the active 

intervention after a waiting period. Only a few RCTs have used different kinds of treatment as usual 

as control condition, and none has used scam psychotherapy. The RCTs have examined different 

types of CBT, i.e., first wave (behavioural), second wave (cognitive-behavioural), or third wave 

CBT interventions, delivered in different formats, i.e., individually, in group or both individually 

and in group as a mixed intervention. However, most RCTs have examined classical individual 

CBT (I-CBT) of different types delivered for different samples in different settings (91,101–109). 

To enhance availability and cost-effectiveness other formats of CBT have also been examined in 

RCTs as psychoeducation in group (110) and internet delivered CBT (111,112). However, psy-

choeducation is not categorized as psychotherapy but more as an inter-active teaching about the 

disorder. In a RCT, Buwalda et al. (2006) compared the effectiveness of CBT psychoeducation in 

group to problem-solving in group (PS). Other types of individual psychotherapy have also been 

investigated in RCTs, e.g. behavioural stress management (BSM) (102), explanatory therapy (ET) 

(113) and short term psychodynamic psychotherapy (114). All RCTs have been conducted in west-

ern countries and mostly in specialized psychiatric outpatient clinics with patients recruited from 

primary and secondary care. Only a few RCTs have been conducted in secondary somatic care or in 

psychology clinics. Few studies have recruited from self-referrals then being more community 

based, and no RCTs of CBT seem to have been conducted in primary medical care. Most studies 

included patients by structured interview for DSM-IV hypochondriasis (HY). Only one RCT in-
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cluded elderly patients (age > 65 years old) (107), and none  included child and adolescents. Pa-

tients were mostly adult well-educated females willing to engage in psychological treatment in psy-

chiatric settings. As primary outcome measure, most studies used validated self-report question-

naires, and only a few studies used blinded assessment, but most did not assess remission rate. Most 

RCTs examined effects at follow-up (FU) mostly controlled up to 6-month follow-up, and one 

study up to 18 months (90) and again at 6 years (115). The latter found a 6-years remission rate af-

ter treatment with either I-CBT or Paroxetine of 36%, which is similar to the general natural remis-

sion rate of untreated HY on 30-50% (47). 

A Cochrane meta-analysis from 2007 of psychotherapies for HY included six RCTs (Table 3) 

and 440 participants and found effectiveness of different types of individual (first and second wave) 

CBT including response prevention, exposure and cognitive restructuring and individual BSM in 

reducing symptoms of hypochondriasis and individual explanatory therapy described as psychoedu-

cation in reducing resource use (116). Effectiveness was also found on secondary outcomes for 

general functioning, anxiety, depression and somatic symptoms although in small numbers of par-

ticipants. The authors concluded e.g., that future studies need to include measures for functioning 

and remission rate and compare different active interventions to examine the active ingredients and 

non-specific effective factors of the individual intervention. The second and most recent meta-

analysis of CBT for HY and health anxiety also examined moderators of outcome and included 13 

RCTs and 1081 participants (117). Two of the included 13 RCTs are omitted from the table, be-

cause they included patients with medically unexplained symptoms (118,119). The meta-analysis 

found efficacy of CBT compared to control conditions on the primary outcome measures with mean 

effect sizes (Hedges’ g) at post-treatment of 0.95 and at follow-up of 0.34. Effectiveness for reduc-

ing symptoms of depression was also found at post-treatment with effect sizes of 0.64 (Hedges’ g) 

and at follow-up of 0.35. Moderator analysis showed that higher severity of health anxiety at pre-

treatment was associated with greater effect-sizes at follow-up, and higher depression symptom 

severity at pre-treatment was associated with lower effect sizes at post-treatment. Waitlist control 

conditions compared to treatment as usual conditions were associated with higher effect sizes, and a 

dose-response relationship was observed, so that a greater number of CBT sessions was associated 

with higher effect sizes at post-treatment. The authors concluded, e.g., that researchers should be 

better at assessing and reporting concurrent mental disorders, more studies in community settings 

are warranted as well as less rigorous studies to examine active ingredients of the individual inter-

ventions. 

Probably all RCTs of interventions for HY and health anxiety previously reported are included in 

the table. They all have shown effectiveness in treating patients with HY and health anxiety except 

for individual STPP that was compared to mixed CBT and a waitlist group. The interventions in-
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cluded in the RCTs were mostly different types and formats of CBT, however, effectiveness was 

also found for interventions of individual BSM and individual explanatory therapy as well as psy-

choeducation in group with problem-solving. Therefore, more studies of effectiveness for other 

types of interventions are warranted. It should be mentioned that pharmacological treatment seem to 

have higher dropout rates than psychological treatment. This could be caused by side effects, which 

are seldom examined in psychotherapy. Generally, the dropout rates in the RCTs varies considera-

bly between 0-33%, which calls for a closer examination (94). The solid effectiveness of different 

interventions for a disorder formerly known as untreatable is impressive. Reporting bias should be 

considered, both in the reporting of all studies commenced, but also in the selective reporting of 

outcome measures, when overall conclusions of efficacy and effectiveness are made. In addition, 

therapist competences and alliance seem to be positively associated with effectiveness (120), why 

closer examination of therapist factors are needed for implementation of effective interventions 

found in specialized settings to more community based settings. 

In the first RCT reported on the effectiveness of CBT for HY Warwick et al. (1996) suggested 

that the effectiveness of Group-CBT (G-CBT) should be examined in a RCT because the availabil-

ity of CBT therapists were scarce. G-CBT for depressive disorder seem to have similar efficacy as 

I-CBT, but with fewer therapist hours spent per patient, therefore G-CBT seems to be more cost-

effective than I-CBT (121). The need to educate more CBT therapists in UK was later concluded in 

a socioeconomic report from 2006 (122). Still, only third wave CBT interventions with Mindfulness 

Based Cognitive Therapy (MBCT) (123), Acceptance and Commitment Therapy (ACT) (1), and 

psychoeducation have previously been conducted in a group format and examined in RCTs for 

HY/HA (110). In addition, a small controlled study including 17 patients not all fulfilling criteria 

for DSM-IV HY examining mostly psychoeducation in group has been conducted and found effec-

tiveness (124).  

Classical CBT conducted in a group format for HY has previously only been examined in two 

small non-controlled studies, and they overall suggested feasibility. One study included six patients 

from a hospital setting that were given G-CBT 1.5 hours a week for nine weeks. No patients 

dropped out and significant effect was found after treatment with less numbers of visits to a doctor 

(125). The other study included 24 psychiatric outpatients also recruited from self-referrals making 

it a less representative sample of psychiatric outpatients. G-CBT was conducted for six patients two 

hours a week for 10 weeks including the third wave intervention mindfulness (126). Two patients 

dropped out (8%) and significant effect was found on self-report outcome measures of health anxie-

ty at 6-month follow-up and resource use.  

The reason why G-CBT conducted only in a group format for HY have not been examined in a 

RCT still 20 years after the first RCT for HY was conducted, seems to be reported in the first study 
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of mixed-interventions CBT for HY conducted (127). There 18 patients with ICD-10 HD were 

treated in a non-academic private clinic of psychology. First, G-CBT was conducted but counter-

productive treatment was experienced, where patients are described to negatively affect each other, 

presumably by telling their illness stories prematurely in the group. Therefore, in addition patients 

were given I-CBT to assimilate with the group format. Two patients (11%) had dropout during 

mixed-CBT, but the reasons were not fully stated. Later on, one RCT and two other studies have 

been conducted using the experience from Wattar et al. (2005) and examining the effectiveness of 

mixed-CBT. The RCT had three parallel arms comparing mixed-CBT to STPP and waitlist and 

conducted a cross-over design, where first 20 patients with ICD-10 HD were treated with CBT fol-

lowed by 16 patients from the waitlist (114). Patients were initially treated with eight sessions of I-

CBT each lasting 45 minutes and thereafter eight sessions of G-CBT each lasting 1.5 hours, where 

two sessions of G-CBT included the third wave intervention mindfulness. Only one patient (3%) 

had dropout during mixed-CBT, and only mixed-CBT was found effective reducing health anxiety 

compared to STPP and waitlist. Similar effectiveness in both groups was found in a controlled study 

of 54 psychiatric inpatients with somatization syndrome, half had concurrent DSM-IV HY and the 

other half were without HY, and both groups were treated for a mean of 51 days with mixed-CBT. 

In an uncontrolled study 80 patients with DSM-IV HY were treated with mixed-CBT where I-CBT 

and G-CBT were given in a specific way including six sessions of I-CBT each lasting 50 minutes 

and eight sessions of G-CBT each lasting 100 minutes (128). Thirteen (16%) patients dropped out 

and mixed-CBT was found an effective treatment for HY.  

In conclusion, because of better cost-effectiveness than I-CBT creating higher treatment availa-

bility when therapist resources are scarce, and because G-CBT seems easier to conduct than mixed 

CBT; then it seems rational to examine the effectiveness of G-CBT conducted only in a group for-

mat for SHA in a RCT. That is of course, if this classical and more confrontational therapy can be 

performed in a feasible and acceptable way for the patients. Less confrontational psychotherapies as 

third wave CBT interventions have already shown effectiveness for SHA and HY in RCTs, but only 

few CBT therapists are trained in these new branches of CBT, therefore treatment dissemination 

seems more difficult there than for classical CBT interventions.  

  



 30 

Table 4. Previous RCTs of health anxiety/hypochondriasis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RCTs%of%treatments%for%health%anxiety
Type%of%treatment

Study
N

Recruitment%from
Treatment%setting

Diagnostic%entityTreatment%condition%(duration)
Control%condition

Primary%outcome
FU%(months)

Drop@outResults

I"CBT
Warwick%et%al.%(1996)

32primary%and%secondary%care
psychiatric%outpatient%clinic

DSM@III%HY
I@CBT%(16)

Waitlist
(VAS)%(ass.)

3
3%

I@CBT>WL
Clark%et%al.%(1998)

48primary%and%secondary%care
psychiatric%outpatient%clinic

DSM@III%HY
I@CBT%(16)/Beh.%Stress%Manag.%(10)

Waitlist
(VAS)%(ass.)

3,%6,%12
6%

I@CBT>BSM>WL
Bouman%&%Visser%(1998)

18primary%and%secondary%care
outpatient%clinic

DSM@IV%HY
I@CT%(12)/I@Exp.@resp.prev.%(12)

None
IAS%subscale

1
11%/0%

I@CB=I@E/RP
Visser%&%Bouman%(2001)

78none%stated
health%centers

DSM@IV%HY
I@CBT%(12)/I@Exp.@Resp.prev.%(12)

Waitlist
IAS%subscale

1,%7
28%

I@CT=E/RP>WL
Barsky%&%Ahern%(2004)

187primary%care%and%self@referrals
psychiatric%outpatient%clinic

cut@off%WI+SSI
I@CBT%(6x1,5)

Treatment%as%usual
WI

6,%12
25%

I@CBT>TAU
Greeven%et%al.%(2007,%2009,%2014)

112primary%care%and%self@referrals
3%psychiatric%outpatient%clinics

DSM@IV%HY
I@CBT%(16)/Paroxetine

Placebo%drug
WI

4,%1825%/30%/26%
I@CBT=Paroxetine>P

Seivewright%et%al.%(2008)
49secondary%somatic%care

genitourinary%outpatient%clinic
cut@off%SHAI

I@CBT%(4.3)
Care%as%usual

SHAI
3,%6,%12

9%
I@CBT>CAU

Bourgault@Fagnou%&%Hadjistavropoulos%(2013)
57self@referrals%>=60%years%old

University%Clinic%of%Psychology
cut@off%WI

I@ECBT%(6x1,5)/I@SCBT%(6x1,5)
Waitlist

WI
3

6%/10%
ECBT=SCBT>WL

Tyrer%et%al.%(2014)
444secondary%somatic%care

somatic%outpatient%clinics
DSM@IV%HY

I@CBT%(6)
Standard%care

SHAI
3,%6,%12,%24

(7%)I@CBT>SC
Weck%et%al.%(2015)

84self@referrals%
University%Clinic%of%Psychology

DSM@IV%HY
I@CT%(12)/I@Exp.@resp.prev.%(12)

Waitlist
H@YBOCS%(ass.)

12
10%/10%

I@CT=E/RP>WL

Other+Ind.+psychotherapy
Clark%et%al.%(1998)

48primary%and%secondary%care
psychiatric%outpatient%clinic

DSM@IV%HY
BSM%(10)/I@CBT%(16)

Waitlist
(VAS)%(ass.)

3,%6,%12
6%

I@CBT>BSM>WL
Fava%et%al.%(2000)

20primary%care
psychosomatic%outpatient%clinic

DSM@IV%HY
Explanatory%Therapy%(8x0,5)

Waitlist
None%stated

6
20%

ET>WL
Sørensen%et%al.%(2011)

80primary%and%secondary%care
Clinic%of%Liaison%Psychiatry

ICD@10%research
I@STPP%(16)/I@CBT%(8)+G@CBT%(8x1,5)

Waitlist
SHAI/HAMA

6,%12
8%/3%

CBT>STPP=WL

Mixed"CBT+(Indiv%+%Group)
Sørensen%et%al.%(2011)

80primary%and%secondary%care
private%clinic%of%psychology

ICD@10%research
I@CBT%(8)+G@CBT%(8x1,5)/I@STPP%(16)

Waitlist
SHAI/HAMA

6,%12
3%/8%

CBT>STPP=WL

Group"interventions
Psychoeducation

Buwalda%et%al.%(2006)
48primary%care%and%self@referrals

Home%care%organization
DSM@IV%HY

PE@CB%(6x2)/PE@Problem@Solving
None

GIAS
6

13%/4%
CB=PS

3.wave%Group@CBT
McManus%et%al.%(2012)

74health%profs.%and%self@referrals
University%Clinic%of%Psychiatry

DSM@IV%HY
Mindfulness%Based%CT%(8x2)

unrestricted%usual%services
HA%Composite

12
3%

MBCT>US
Eilenberg%et%al.%(2016)

126primary%and%secondary%care
Clinic%for%functional%disorders

SHA%(research)
Accept.%and%Com.%Therapy%(10x3)

Waitlist
WI@7

3,%6
6%

ACT@G>WL%

Internet"CBT
Hedman%et%al.%(2011)

81primary%care,%psychia.,%self@referralsUniversity%Clinic%of%Psychiatry
DSM@IV%HY

Internet@CBT%(12+2)
Discussion%Forum

HAI
6

15%
CBT>Discus.%Forum

Hedman%et%al.%(2014)
158primary%care,%psychia.,%self@referralsUniversity%Clinic%of%Psychiatry

DSM@IV%HY
Internet%Exposure%CBT%(12+2)

Internet@based%BSM%(12+2)
HAI

6
9%

CBT>BSM

Psychotropic+medication
Greeven%et%al.%(2007,%2009,%2014)

112primary%care%and%self@referrals
3%psychiatric%outpatient%clinics

DSM@IV%HY
Paroxetine%(16%weeks)/I@CBT%(16)

Placebo%drug
WI

4,%1830%/25%/26%
I@CBT=Paroxetine>P

Fallon%et%al.%(2012)
45primary+sec.%care%and%self@referrals2%clinics%(psychiatry+gen.med.)

DSM@III/IV%HY
Fluoxetine%(12%weeks)

Placebo%drug
CGI%(ass.)

(3,%6)
25%/33%

Fluoxetine>Placebo
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2. THE NATURALISTIC TREATMENT 

The basic elements of a naturalistic treatment offered in a health clinic is always an initial clini-

cal assessment including some kind of individual psychoeducation, and if indicated followed by a 

specific intervention. Using the categorization from the Introduction, the initial clinical assessment 

could be categorized as an unspecific intervention and management, and G-CBT as a specific inter-

vention and treatment. As discussed in chapter 4 examining the outcome of the specific intervention 

alone poses methodological challenges as these two interventions are difficult to isolate from each 

other. In the RCT we chose to preserve the naturalistic treatment and instead try to examine the out-

come of both the initial clinical assessment and the G-CBT. Therefore, the two interventions are 

described separately below.  

2.1!INITIAL!CLINICAL!ASSESSMENT!INCLUDING!INDIVIDUAL!PSYCHOEDUCATION!

Patients with SHA accepting referral from physicians to a specialized psychiatric outpatient clin-

ic as the Clinic for Liaison Psychiatry in Koege, Denmark, typically have a persistent course of 

SHA centrally involving a false illness conviction. The study of Eilenberg et al. (2016) showed that 

these patients had a mean duration of SHA of 10.5 years before engaging in specialized treatment 

(1). These patients have a high utilization of health services, they do not feel heard and understood 

by the physicians, and the management and treatments seem to be ineffective and frustrating for 

both patients and physicians, thus perpetuating their state of SHA. Often they have undergone many 

examinations and treatments from several different physicians, mental health and alternative health 

providers and social workers, and they have excessively searched for health information in their 

network and on the internet (129,130). The complexity of their illness stories and bio-psycho-social 

health state is high, and many misunderstandings and often conflicting, dissatisfying advises and 

treatments have been tried. Therefore, a patient with SHA needs a thorough initial clinical assess-

ment from a health provider founded in the bio-psycho-social illness model. The assessor must have 

time and empathy to listen to and assess all aspects of the illness story untangling any misunder-

standings that may have occurred, inducing thrust, hope and self-confidence and motivating the 

patient for effective treatment. The first part of the initial clinical assessment is better performed as 

a non-structured clinical interview to ensure the best therapeutic alliance. 

The principal investigator (PI) designed an individual illness model for SHA, which is a combi-

nation of the three known illness models: the bio-psycho-social illness model, the stress-

vulnerability-personality illness model and the basic CBT illness model (Figure 1) to be used in the 

initial clinical assessment. The model suggests individual predisposing, precipitating and perpetuat-

ing factors for the SHA of the patient in a chronological order - factors that are evaluated during the 
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assessment. Relating these factors to the SHA together with the patient are continuously performed 

through the assessment. At the end of the assessment, the whole model is finalized, written together 

with the patient and explained as individual psychoeducation. At this point, often the most compre-

hensive understanding of the illness story is reached for both the patient and the health provider. A 

concurrent personality disorder is explained as a vulnerable personality that makes the patient more 

prone to develop distress as health anxiety. At the end of the assessment, it is recommended to in-

clude a member of the patients´ network to validate the created model together with the patient. The 

patient receives a copy of the individual illness model and a copy is also used in G-CBT. To bal-

ance the negative factors suggested, the model are added positive factors and resources of the pa-

tient, which the patient can use to cope with SHA. Finally, suggested treatments for SHA as G-CBT 

and alternatively psychotropic medication are suggested, and the rationale for their treatment is ex-

plained to such a degree that the patient will engage in treatment. The author recommends that ex-

perienced health providers spend 2-3 hours on the initial clinical assessment.   

Including a self-report questionnaire as screening for health problems filled out by the patient be-

fore the interview and a short structured clinical interview at the end of the initial clinical assess-

ment might improve the diagnostic accuracy and treatment outcome even further (131). 

 

Figure 1. The individual illness model for SH  

 

2.2!GROUP!COGNITIVE!BEHAVIOUR!THERAPY!(G@CBT)!

The PI designed and wrote the treatment manual for G-CBT used in the present treatment studies 

inspired by several CBT manuals (105,1,132) and books for treating patients with health anxie-

ty/hypochondriasis and somatoform disorders. The author designed one common manual for both 

patients and therapists, so the treatment would be fully transparent among the therapists and the 

patients. In addition, the idea was that the manual was self-explicable and comprehensive enough 
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for the G-CBT to be implemented in health care clinics without further introduction or training 

needed. The manual was refined during the present feasibility study by experiences gained and su-

pervision given by the supervising psychologist and the other senior therapist involved in the RCT. 

However, the timeframe of the PhD study did not allow for major revisions made to the manual in 

the pilot phase. Most revisions happened between the first and second pilot group, where e.g. meta-

cognitive attentional training was removed. Problems in general with too much material, both text 

and homework assignments included and some advanced phrasings could not be properly addressed 

in time for the RCT. In comparison with a previously designed G-CBT manual by MS, this G-CBT 

was expanded to include seven instead of six patients and the duration of the meetings was extended 

from two to three hours inspired by the study of Eilenberg et al. (2016), who conducted ACT ses-

sions of 3 hours duration.  

Two therapists, a senior therapist and a co-therapist, should conduct the G-CBT. In general, the 

senior therapist was responsible for the agenda and time being held, and the co-therapist was re-

sponsible for administering the paperwork of the patients. Both therapists were engaged improving 

group-dynamics by dividing time equal among patients and trying to motivate all patients with 

thrust, empathy and positivity to participate and share their challenges. G-CBT consisted of three 

hours weekly meetings for 12 weeks and ended 12 weeks after Meeting 12 with a three-hour Boost-

er Meeting given a total duration of 39 hours. Every meeting would be conducted on a fixed weekly 

day in the same time interval, e.g. from 13.00 – 16.15 hrs. A 15 minutes break was included in the 

middle of the meeting. To guide the therapy, the therapists provided PowerPoint presentations for 

every meeting. The intervention also consisted of a two hours psychoeducational meeting for key 

persons from the patient’s network invited by the patients. As a precondition for conducting this G-

CBT both therapists should be trained in CBT, and at least the senior therapist should have prior 

experience treating patients with SHA with CBT and treating patients in a group format. If possible, 

the therapist pair should include both genders reflecting the gender representation of the included 

patients. Therapists should receive regular supervision during G-CBT both for the conducted group 

psychotherapy and for any negative developments in health states of the patients.   

At the beginning of each meeting in G-CBT the therapists registered the participation of the pa-

tients, and the patients registered their homework activity, and their well-being during the previous 

week on an Outcome Rating Scale (ORS) (133). Then the state and wellbeing of the patients since 

last meeting was briefly discussed in the group to let the therapists know if any patients had special 

needs to be especially addressed in the meeting. At the end of each meeting, the patients registered 

their feedback for the meeting on a Group Session Rating Scale (GSRS) as a measure of group alli-

ance (134) and the feedback was briefly discussed in the group. The ORS and GSRS are the two 4-

item ultra-brief visual analogue measures (0-40 points) in the client psychotherapy feedback system 
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Partners for Change Outcome Management System (PCOMS) (135), that have been shown to im-

prove effectiveness and acceptability of group therapy (136). Participation in less than eight of 13 

meetings was defined as dropout, therefore patients were encouraged to participate as much as pos-

sible in G-CBT. The ORS and GSRS were used as a written way to follow the therapeutic progress 

and alliance of the patients. Low therapeutic progress and alliance are known reasons for dropout, 

therefore monitoring and adequate responding to them, if needed also outside G-CBT by telephone 

calls and individual supportive talks or CBT, would probably reduce dropout and improve outcome. 

Meeting 1 starts with the therapists describing the framework and rules for the whole course of 

G-CBT with weekly meetings at the same location and presenting themselves and the contents of 

the manual and creating common confidentiality. Then the patients present themselves to the group 

sharing their social backgrounds and expectations for the G-CBT. Hereafter, G-CBT begins with 

general psychoeducation about SHA, concurrent anxiety, depressive, somatoform and personality 

disorders and G-CBT including the basic model of CBT (bottom of the individual illness model, 

Figure 1). Somatoform or functional disorders are described basically as stress-related disorders, 

and stress is defined as persistent exhaustion both physically and mentally. Meeting 2 and 3 contain 

general stress management including e.g., improving healthy habits of diet and sleep and relaxation 

and attentional exercises with Deep Breathing and Progressive Body Scan. Meeting 3 also contains 

social skills training of improving assertiveness. Stress management were included in the beginning 

of G-CBT as a soft entry before confronting each other in detail with their illness stories in cogni-

tive restructuring. If the confrontational cognitive restructuring were introduced prematurely, it 

could result in unproductive treatment, where patients would scare each other away, which could 

result in early dropout. Meeting 2 also contains goal setting and the patients present their illness 

stories to each other for the first time in a short form (maximum five minutes each). Meeting 4 con-

tains introduction to cognitive restructuring with simple tools to cope with dysfunctional cognitions, 

e.g. Thought Room, where patients are instructed to have all their worries a specific 15 minutes a 

day and write them down to get them out of their mind. The Positive Diary is also introduced in 

Meeting 4, and patients are recommended to keep it daily to improve positive thinking and self-

esteem (137). Meeting 5-7 contain cognitive restructuring of automatic negative thoughts in critical 

situations, e.g. the dysfunctional illness conviction and beliefs through Socratic dialogue and guided 

discovery where more realistic alternative thoughts are created together also by help from the other 

group members. In Meeting 6 schema restructuring is introduced of dysfunctional schemas and vul-

nerable personality traits, e.g. dysfunctional conscientiousness, orderliness and perfectionism with 

individual behavioural experiments using the old/new system ad modem Padesky (138). Meeting 8 

contains response prevention of safety behaviours as bodily checking and seeking reassurance first 

establishing the hierarchy of behaviours and thereafter doing the specific behaviour experiments at 
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home. Meeting 9-10 contain exposure experiments both interoceptive exposure to bodily sensations 

that e.g. can trigger a panic attack, imaginary exposure for death anxiety by writing the worst case 

scenario (139), and situational exposures to what the patients typically avoid, e.g. physical and so-

cial activities and situations relating the patient to illness. Meeting 11 contains an overview of the 

learned technics and an introduction to the individual written planning of relapse prevention. Meet-

ing 12 concludes by every patient are helped to create her own plan for relapse prevention, and the 

patients give their verbal and written feedback for the whole 12 weeks of G-CBT. If the patients 

want it, they now finalize their own support-group e.g. as a hidden private group on Facebook or by 

sharing email-addresses. Approx. 12 weeks after Meeting 12 a Booster Meeting takes place, where 

the therapeutic time and space are free, and the individual plans for relapse prevention are adjusted. 

The patients were encouraged to do homework 30-60 minutes every day during their 12 weeks of 

G-CBT. For more detailed information about the G-CBT; the manual is available in Danish and 

English translation for free download on the homepage of the Psychiatric Research Unit, Region 

Zealand, Denmark: http://www.regionsjaelland.dk/psykforsk 

 
Figure 2. Contents of G-CBT 
 

 
1. Meeting Psychoeducation 
2. Meeting. Stress management 
3. Meeting. Stress management continued 
4. Meeting. Cognitive restructuring. Simple methods 
5. Meeting. Cognitive restructuring 
6. Meeting. Schema restructuring 
7. Meeting. Cognitive restructuring continued 
8. Meeting. Response prevention 
9. Meeting. Interoceptive and imaginary exposure 
10. Meeting. Situational exposure 
11. Meeting. Relapse prevention 
12. Meeting. Conclusion 
13. Meeting. Booster 
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3. METHODS AND RESULTS: PSYCHOPATHOLOGY 

As this chapter includes Paper II regarding personality pathology in patients with SHA enrolled 

in the RCT, it was natural here to discuss the methods and results of the initial diagnostic assess-

ments of both axis I and axis II psychopathology of participants in the RCT, as this was less dis-

cussed in the papers included in the dissertation. In addition, other methodological issues essential, 

less or not discussed in Paper II are also discussed in this chapter. The structure of the Chapter de-

viates from IMRAD (Introduction, Methods, Results, Analysis, Discussion) structure to stimulate 

creative thinking and reflection. Therefore, it is recommended first to read Paper II included in the 

Appendix before proceeding with this chapter.  

3.1!PAPER!II.!!

Skjernov M, Bach B, Fink P, Fallon B, Soegaard U, Simonsen E.  

DSM-5 Personality Disorders and Traits in Patients with Severe Health Anxiety (submitted)  

3.2!SUMMARY!OF!RESULTS!

Of the 84 physician-referred psychiatric outpatients with SHA enrolled in the CHAG-Trial (140), 

97.6% (82 participants (pts)) also fulfilled the diagnostic criteria for DSM-IV HY. For DSM-IV 

concurrent mental disorders, when diagnosis could not exclude each other, 25% (21 pts) had a de-

pressive disorder, 59.5% (50 pts) an anxiety disorder, 23.8% (20 pts) a somatization disorder, 

96.4% (81 pts) another somatoform disorder than HY, 65.5% (55 pts) a depressive or anxiety disor-

der and 73.8% (62 pts) a depressive, anxiety or somatization disorder. ! 
Regarding personality pathology, 71.4% (60 pts) had a concurrent personality disorder (PD), 

Avoidant (22.6%), Obsessive-Compulsive (16.7%), Depressive (16.7%), Dependent (7.1%), Para-

noid PD (3.6%), Borderline (2.4%) and 32.1% (27 pts) a PD Not Otherwise Specified (PD NOS). 

Then 39.3% participants had at least one specific PD (DeprPD and PD NOS not included in con-

sistence with DSM-5), and 10.7% had at least two specific PDs. 36.9% of the patients had a cluster 

C PD. Most patients with PD NOS, 63% involved both PD criteria from the Avoidant and the Ob-

sessive-Compulsive PDs, which in ICD-10 would be called a mixed-PD. The mean severity of PD 

NOS was found to lie between a specific PD and no PD. The most prevalent PD criteria found were 

low self-esteem in 50% of the participants, conscientiousness in 43%, rigid orderliness and preoc-

cupation of being criticized in 37%. We also found that SCID-II total criterion count and PID-5 

Total both proxy’s for PD severity were positively associated with severity of health anxiety. Using 

PID-5 results in an analysis comparing the 39 patients with high vs. the 45 patients with low levels 

of health anxiety (cut-off = median of HAI-18 scores), we found the personality trait domains of 
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Negative Affectivity, Detachment and low Disinhibition and the trait facet of Anxiousness as 

unique predictors of SHA. With an analysis comparing the 84 patients vs. 84 gender and age 

matched healthy controls, we found the personality trait domains of Negative Affectivity and low 

Antagonism and the trait facets of Anxiousness and Separation Insecurity as unique predictors of 

SHA. With a sub-analysis comparing the 29 patients without concurrent depressive or anxiety dis-

orders (pure SHA) vs. 29 healthy controls, we found the personality trait domains of Negative Af-

fectivity and low Antagonism and the trait facets of Anxiousness and low Attention Seeking as 

unique predictors of pure SHA. With a sub-analysis comparing the 22 patients without either de-

pressive, anxiety or somatization disorder vs. 22 healthy controls we found the exact same unique 

predictors as for pure SHA above (results not shown).  

3.3!DISCUSSION!OF!METHODS!AND!RESULTS!

3.3.1 Diagnostic assessments 

The initial assessment in the RCT consisted of first reading the written referral from the physi-

cian and the medical record of the patient. Hereafter a telephone screen interview was performed for 

the inclusion and exclusion criteria (see Appendix) of the RCT. Then in the clinic an initial clinical 

assessment was performed consisting of first a non-structured clinical interview of approximately 3 

hours duration followed by two reliable and validated semi-structured diagnostic interviews for 

psychopathology the Schedules for Clinical Assessment in Neuropsychiatry (SCAN 2.1) (141) to 

assess Axis I and then Structured Clinical Interview for DSM-IV Axis II (SCID-II) (62,142). The 

initial clinical assessment ended with individual psychoeducation given with the individual illness 

model.   

Pathologic personality traits were assessed using the newly developed Personality Inventory for 

DSM-5 (PID-5) (143). PID-5 has also been found reliable and valid in Danish samples 

(144,145).The level of health anxiety was measured with the reliable and valid self-report question-

naires the Whiteley Index 7 (WI-7; 7 items) (146,147) and the Short Health Anxiety Inventory 

(HAI-18; 18 items) (148,149).  

The initial clinical assessments in the RCT were all performed by one assessor, the principal in-

vestigator, an experienced psychiatrist trained in SCAN and SCID-II. Therefore, the assessments 

were prone to systematic assessor bias. However, an independent assessor found excellent interrater 

reliability with absolute agreement on single measures IntraClass Corellation (ICC) for the diagnos-

tic criteria for SHA (ICC=0.96, 95% CI: 0.87-0.99, p<0.001) and for PD criteria (ICC=0.82, 95% 

CI: 0.44-0.95, p<0.001) (see Paper III). 
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Assessment of general psychopathology  

Systematic use of diagnostic criteria, reviewing the medical record, and use of structured clinical 

interviews as SCAN compared to non-structured clinical interviews in the diagnostic assessment of 

psychiatric patients improves the diagnostic accuracy and more comorbidity of mental disorders are 

recognised (150–153). Especially comorbid mental disorders as anxiety and somatoform disorders 

seem to be under-recognised in unstructured clinical interviews, perhaps because of their stigmatiz-

ing labels or the primary focus of the patient and physician is the depressive or somatic symptoms 

(150). In addition, self-report questionnaires in comparison to structured clinical interviews are 

known to overestimate the prevalence of psychopathology. e.g. of PDs (154,155). Accurate diag-

nostic assessment seems essential for predicting treatment outcome, choosing the right treatment 

and achieving the best outcome of treatment (131).  

A central challenge in the diagnostic assessment is to separate state mental disorders as SHA 

from trait mental disorders as personality disorders. Mental disorders are not comorbid as some 

distinctly separated somatic disorders. Mental disorders rather share co-occurrence and are concur-

rent defined here as present comorbid mental disorders. They affect each other and can not be sepa-

rated. Sometimes it can be difficult to determine which came first and hence is the primary disorder, 

and which disorder is the present dominating disorder between several concurrent mental disorders. 

The clinical assessment depends on the retrograde memory and the insight and self-recognition of 

the patient, which can be negatively affected by the present mental state, distress and functional 

impairment of the patient. Therefore, reviewing the patient’s medical record and including inform-

ant interview validating information can be necessary in the proper clinical assessment of the pa-

tient. Sometimes longitudinal observation, e.g. during treatment can reveal important psychopathol-

ogy e.g. ego-syntonic PD traits. However, what is the dominating mental disorder is usually also 

guided by the choice of the patient and the treatment possibilities of the clinic besides the clinician’s 

evaluation.  

The results from self-report questionnaires as PID-5, WI-7 and HAI-18 are more prone to re-

sponse bias than semi-structured interviews (156). In addition, the self-report questionnaires were 

completed on the internet at baseline a mean of two months after the initial clinical assessment. 

During that time participants in the RCT experienced a significant reduction in health anxiety on 

WI-7 mean score [13.5, 95% CI (8.7-18.3), p < 0.001] probably an effect of the individual psy-

choeducation and the positive expectation for treatment response created. The reduction in WI-7 

mean score was larger than the similar reduction in HAI-18 mean score [2.38, 95% CI (1.17-3.59), 

p < 0.001]. Therefore, the correlation between SCID-II criterion counts from the initial clinical as-

sessment and HAI-18 scores from baseline were less skewed compared to the correlation between 
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SCID-II criterion counts and WI-7 scores at baseline. This is an important argument why to use 

HAI-18 and not WI-7 in the analysis of patients with high vs. low health anxiety. 

 

Assessment of the diagnostic entities of health anxiety 

The diagnostic criteria for DSM-IV HY, and 83 patients (98.8%) also fulfilled the diagnostic cri-

teria for ICD-10 HD. In the RCT of Eilenberg et al. (2016), 69% of the SHA patients also fulfilled 

the diagnostic criteria for HY (1). Another study found a stronger overlap, where 87.3% of the SHA 

patients also fulfilled the criteria for HY (10).  

Two patients in the present RCT did not fulfil the diagnostic criteria for HY because of non-

significant impairment of functioning. One patient feared more than two named serious illnesses 

and therefore did not fulfil the diagnostic criteria for HD. The presence of clinically significant dis-

tress is included in the SCAN diagnostic criteria for SHA, but not in HY despite both diagnostic 

entities contain the criteria of either having clinically significant distress of impairment of function-

ing. Therefore, it seems to be a result of an error in SCAN, that not all patients with SHA fulfilled 

the diagnostic entity of DSM-IV HY also. The diagnostic criteria for HD that a patient shall fear 

one or two named serious illnesses is rather arbitrary. Usually patients with SHA fear known ill-

nesses like cancer, heart disease, sclerosis or HIV. However, no duration is specified for this criteri-

on, and as these patients’ mean duration of SHA in the present RCT is eight years, they usually 

have feared several named serious illnesses during that period. However, criteria for SHA are in 

general rated for the last six months, which makes it less likely that more than two named serious 

illnesses have been feared for that short period. However, that these feared illnesses have to be 

known by names does not seem to be empirically justified. Therefore, all participants in the RCT 

actually seemed to fulfil the three different diagnostic entities of health anxiety (SHA, HY and HD). 

 The entities of HY and HD have been criticized for the negative criterion of “not taking medical 

reassurance” (11) and the criterion of min. duration of six month (5,19). In the present RCT, the 

negative criterion did not impose a problem. It seem to depend on who is asking and how you are 

asking. E.g., if the primary care physician who has performed the medical evaluations asks, if the 

patient is reassured that there is no organic aetiology for the somatic symptoms, the patient is more 

likely to answer yes. This response bias is not likely to be strong in a psychiatric setting where 

physical examinations are not typically indicated or done. All these patients have persistent illness 

ruminations and conviction. In CBT, we quantify the illness conviction by asking how convinced in 

percentage the patient is of having a serious illness. They usually answer that they are between 30-

95% convinced of having a certain illness. If you immediately after ask the patients, if they actually 

take reassurance from the physicians, they all admit that they usually do not. Therefore, all patients 

in this study fulfilled the negative criterion. However, to demonstrate that this phenomenon really is 
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fulfilled may demand unstructured confrontational questions and time, which makes the semi-

structured clinical interview more demanding and interesting. The criterion of min. six months du-

ration seems more pragmatic than empirically founded. A certain period seems suited to make med-

ically indicated evaluations, exclude feared somatic illnesses and see if sound medical reassurance 

works. However, it is important initially with the patient to make a treatment plan, follow the pa-

tient in this period, and start relevant treatment if SHA endures.  

In the present RCT, we did not assess the DSM-5 diagnostic criteria for illness anxiety disorder 

(IAD) and somatic symptom disorder (SSD) with the semi-structured interview, as the diagnostic 

criteria had not yet been included in SCAN 2.1. However, with the unstructured interview, the prin-

cipal investigator found that 8.3% (7 pts) fulfilled the diagnostic criteria for IAD and 91.7% (77 pts) 

for SSD. Use of the DSM-5 criteria in a psychiatric outpatient setting therefore seem to pool almost 

all previous somatoform disorders under one diagnostic entity of SSD. This might be unfortunate 

for the developed group psychotherapy as patients with dominating SHA and dominating Somatiza-

tion Disorder do not seem a homogeneous group. 

The diagnostic criteria for SHA have been shown to be more valid than for DSM-IV HY in dis-

criminating to concurrent mental disorders in primary care and recognizing a less heterogeneous 

sample (5). However, the diagnostic entity of SHA consists of several more diagnostic criteria than 

the diagnostic entities of HY and HD. The almost complete overlap between SHA, HY and HD 

found in the present RCT using similar time duration of 6 month shows that the extra criteria for 

SHA might not be necessary in a psychiatric outpatient setting and therefore less efficient to use 

there. HD differentiates to the two other entities by including dysmorhophobia and BDD. However, 

patients exclusively showing these phenomenon, where not enrolled in the study. The name health 

anxiety is probably less stigmatizing and more acceptable than the names for the two other similar 

diagnostic entities. In the present RCT 95% of the participants answered in the self-report question-

naire that they accepted the diagnosis of SHA. The principal investigator used both HD and SHA 

for patients in the initial clinical assessment, because HD afterwards was registered in the medical 

record, so they should know both names. Still patients were not asked in the questionnaire, if they 

accepted the name of HD. In addition, the name of health anxiety can be used for all diagnostic enti-

ties in the communication with patients, just as a general modern name. Even though advantages in 

usefulness of the diagnostic entity of SHA in a psychiatric outpatient setting may not be supported 

from the present study, the entity seems useful for better recognition of SHA in primary care, where 

most of the patients are encountered first (5).  
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Assessment of concurrent mental disorders 

For the 84 participants (pts) of the RCT we found a similar large overlap with concurrent DSM-

IV mental disorders as found in previous studies (5,24–27), when we defined that these diagnoses 

could not exclude each other. The overlap occurred even though the sample of patients were select-

ed through the eligibility criteria of the CHAG-Trial, where SHA was defined to be the primary and 

dominating mental disorder.  

Of the 84 participants 25% (21 pts) had a depressive disorder, 59.5% (50 pts) an anxiety disor-

der, 23.8% (20 pts) a somatization disorder, 96.4% (81 pts) another somatoform disorder than HY, 

65.5% (55 pts) a depressive or anxiety disorder and 73.8% (62 pts) a depressive, anxiety or somati-

zation disorder. The prevalence rates of concurrent anxiety and somatoform disorders were slightly 

higher than reported in the similar study of Eilenberg et al. (2016), where 46.8% had an anxiety 

disorder, 71.4% had another somatoform disorder and 56.3% had a depressive or anxiety disorder.  

The prevalence rate of panic disorder in the present RCT was probably overestimated, as in the 

beginning of the study the PI did not ask thoroughly enough into possible health anxiety triggers of 

a panic attack. Many patients had at least four panic attacks in a four-week period. However, it 

could have been more thoroughly investigated whether these panic attacks really occurred unex-

pectedly and without internal or external triggers, as they should in panic disorder, or they rather 

occurred from especially internal triggers as fearful somatic symptoms, which would make the pan-

ic attacks a part of SHA.  

In addition, the prevalence rate of general anxiety disorder (GAD) probably was underestimated, 

as the PI used a local instruction for SCAN describing not to rate Chapter 3 in SCAN. After the 

recruitment period, the PI discovered that Chapter 3-items were used in the algorithm for GAD. 

However, the PI continuously during recruitment registered possible problems with SCAN diagno-

sis, and for five patients the PI noted that he thought they had concurrent GAD. In the beginning of 

the study, the PI did not use the local instruction, thus rating Chapter 3 also, and here he rated one 

patient as having GAD. Therefore, he later discovered the problem and retrospectively rated the 

missing items of the five patients with suspected GAD.  

The prevalence rate found of undifferentiated somatoform disorder (USD) of 72.6% (61 pts) was 

higher than seen in other studies of patients with SHA/HY. In DSM-IV, the diagnostic criteria for a 

somatoform disorder as HY excludes the diagnosis of USD, and a diagnosis of somatization disor-

der (SD) excludes the diagnosis of HY. The prevalence rate of another somatoform disorder than 

HY was 96.4% (81 pts), because 23.8% (20 pts) fulfilled the diagnostic criteria for SD. This means 

that almost all patients (81 pts) with SHA had functional somatic symptoms causing clinically sig-

nificant distress or functional impairment. Therefore, the correct prevalence rate of IAD found with 

SCAN should be max. 3.6% (3 pts) and of SSD 96.4% (81 pts). The high prevalence rate of at least 
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moderately severe functional somatic symptoms found could also be a result of the thorough initial 

clinical assessment performed on these physician-referred psychiatric outpatients. However these 

findings supports the original position of SHA among the functional disorders.   

 

Assessment of concurrent personality disorders 

The considerable overlap between SHA, concurrent mental disorders and categorical and dimen-

sional characteristics of personality pathology can make the differential diagnostic assessment diffi-

cult, because a personality disorder (PD) can not be better explained as a manifestation or conse-

quence of another mental disorder (criterion E), medical condition or substance abuse (criterion F). 

The differential assessment can further be analysed by relating the specific findings for the patients 

with SHA to the other general diagnostic criteria for PDs in DSM-5: A) a culturally deviating en-

during pattern for cognition; affectivity, interpersonal functioning or impulse control; B) inflexibil-

ity and pervasiveness across a broad range of personal and social situations; C) clinically significant 

distress or functional impairment; D) an onset to at least early adulthood; and a stable persistence of 

at least five years. First, nearly all 84 participants also fulfilled the DSM-IV diagnostic criteria for 

HY or somatization disorder and therefore had dysfunctional health behaviours, e.g. with reassur-

ance seeking, despite appropriate medical evaluation, which can be assessed as dysfunctional inter-

personal functioning. Often patients with SHA also have dysfunctional avoidance behaviours to-

wards social and physical activities, and we found the PD criteria of social inhibition in 33% of the 

patients. Other studies have shown relations between health anxiety and bodily preoccupation with 

insecure attachment styles and alienation from others (157,158) and somatic symptoms and mistrust 

in others (77). Second, the essential features of SHA with anxiety of health (illness phobia), bodily 

preoccupation, somatic symptoms, and a false conviction of being seriously ill in the body and mind 

(dysmorphophobia, disease conviction) and moving towards invalidity, annihilation and death 

(thanatophobia) seem closely associated with the categorical PD criteria of low self-esteem, which 

was found in 50% of the patients in the present RCT. Low self-esteem is an inflexible and pervasive 

personality trait across a broad range of personal and social situations. It has also been found asso-

ciated with health anxiety in several other both clinical and non-clinical studies (68–71,77,81). Non-

clinical studies have suggested that hypochondriacal health behaviours with health complaints and 

medical excuse making are associated with self-assessed health as protection of self-esteem 

(159,160). However, another non-clinical study found that hypochondriacal attitudes were more 

related to social fears and reduced cognitive capacity to associate familiarity with positive apprais-

als than low self-esteem (161). Still, low self-esteem seems associated with SHA. Third, clinically 

significant distress or functional impairment are also a criterion for SHA. The question again is, if 

trait or state is causing it, and if they actually are separable when the duration is long. Fourth, the 
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mean age of onset of SHA in the present RCT was 30.9 years, which is several years later than early 

adulthood (< 23 years of age), where the PD at latest should be manifested. This PD criterion often 

makes it possible to differentiate between SHA and a PD. Lastly, psychiatric outpatients with SHA 

often have a long duration of SHA, and in the present RCT the average duration was 7.6 years, 

which is more persistence than needed for a PD, which is at least five years. A long duration and 

chronicity of SHA obviously have a negative impact on personality, which makes the differentiation 

to PDs even more difficult or obsolete. An early onset and a long duration of SHA, could indicate 

the presence of a PD, and both a long duration and personality pathology have been shown as pre-

dictors of worse outcome in CBT for SHA (115,117). In conclusion, it seems possible in most cases 

with a thorough assessment to differentiate between state and trait psychopathology in psychiatric 

outpatients with SHA. Still, a large multicentre study including 444 somatic outpatients did not find 

that a concurrent PD of mild severity was a predictor of worse outcome in I-CBT, but a moderate to 

high severity of the PD might be (66). Even though a long duration of SHA and a concurrent PD 

might yield the same predictive power, it is still valuable to differentiate any personality pathology 

or difficulties, because it possibly could guide the choice of treatment, and how best to manage and 

treat the patient if treatment is needed (66).  

SCID-II was only performed once, without informant-interview and on a tight PhD time sched-

ule. The PI was both interested in enrolling patients with PDs and for the G-CBT, therefore he was 

a little reluctant to ask too confrontational questions and give conflicting diagnosis as e.g. PPD, 

hence PD NOS was more likely to be given. The PI re-diagnosed two participants for PDs during 

G-CBT. First, they were diagnosed with PD NOS, which he later specified to PPD. One of the pa-

tient was actually referred from a psychiatrist under the diagnosis of PPD, and the other patient was 

engaged with litigation against his municipality at the time. The PI told the group therapists to be 

highly aware of these patients, still both patients dropped out early in G-CBT. The PI assessed those 

patients to have PPD before they dropped out. Sometimes it takes more than a single interview to 

reveal an ego-syntonic PD. 

3.3.2 Recruitment and treatment setting  

The results of the diagnostic assessments of psychopathology in the present RCT of participants 

with SHA should also be considered regarding selection bias of the sample. Participants were re-

cruited without advertisements made for the RCT in public media. However, twice during the 22 

months of recruitment, General Practitioners (GPs) in Zealand were informed of the RCT in their 

monthly electronic newsletter, and study information for physicians was put on www.sundhed.dk 

and the homepage of the clinic. No participants seem to have been recruited, because they saw the 

internet information for physicians. All patients were consecutively referred from physicians, which 
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is the routine procedure for psychiatric outpatient clinics in Denmark. Therefore, no self-referrals 

were accepted. However, the recruitment rate raised from 1.4 patients/month in the pilot study to 

3.8 patients/month in the RCT, which seems to be the result of the two electronic newsletters send 

to GPs during the RCT. The Clinic for Liaison Psychiatry in Koege is a tertiary mental health care 

setting specialized in treating patients with functional disorders. Normally the clinic only receives 

referrals from Region Zealand, but for the RCT, we also recruited patients from Capital Region, 

therefore from the entire Zealand with a total population of approximately 2.4 million. Of the 84 

participants, 36% were referred from psychiatric outpatient clinics and 64% from GPs. First partici-

pants accepted being referred to psychiatric treatment for functional disorders, which both holds 

some stigmatization. Then they accepted enrolment in a RCT to get group CBT free of charge, but 

with the risk of being placed on waitlist for at least nine months.  

Of the 156 patients screened for the RCT during February 2015 and November 2016, 33 patients 

(21%) declined to participate. The declination reason for 33% was a time conflict involving work or 

children as the G-CBT only took place on a preset day from 13.00 to 16.15, and for 9% the location 

of the clinic being up till 150 km away from their home (see Flow Diagram in Paper III). Only 11% 

of the eligible patients declined participation. There were no significant differences found between 

participants and declined patients on available demographic and clinical data (results not shown). 

Eligible patients were selected using the inclusion and exclusion criteria (see Appendix) mostly 

excluding possible SHA patients with non-dominating SHA, serious medical conditions and preg-

nancy. These criteria did not seem to create much selection bias for SHA in the present RCT. 

Some SHA patients simply avoids physicians, some would not accept referral to psychiatry, and 

again some would not accept psychotherapy in a group. Fallon et al. (2012) found in his community 

sample of patients with HY that approximately 30% of the patients had cluster A or B PDs, which 

only approximately 6% had in the present RCT. Of patients with PDs, mostly those with high neu-

roticism or cluster C PDs seek treatment (162,163). 

In conclusion, SHA patients e.g. that avoid physicians, prefer treatment from physicians, have a 

less severe or episodic SHA, who can afford a private psychologist, have concurrent serious medi-

cal conditions, pregnancy, non-dominating SHA, IAD (25%) or have concurrent cluster A and B 

PDs (30%) are under-represented in the present sample. Hence, it seems that probably 25-50% of 

adult patients with SHA/HY in the community are not represented in the RCT sample.   

3.3.3 Comparison groups  

In the study of personality pathology we were able to include a control group of healthy individ-

uals but only to compare PID-5 results. We were not able to include a clinical control group to 

compare PID-5 and SCID-II results. Therefore, we could not compare the personality pathology of 
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patients with SHA to other patients with e.g. anxiety disorders or somatoform disorders and assess 

if patients with SHA have special characteristics of personality pathology. 

Instead, we analysed the PID-5 differences between SHA patients with the highest levels of 

health anxiety compared to SHA patients with the lowest levels of health anxiety, to characterize 

unique predictors of the most severe SHA. 

3.3.4 Alternative cut-off for analysis of high vs. low health anxiety 

For Paper II we chose to use the found median of HAI-18 scores on 30 points as the cut-off to 

divide the patient sample in two approximately equal groups of high and low level of health anxie-

ty. We initially chose HAI-18 for the analysis, because we found it the most comprehensive meas-

ure for health anxiety compared to WI-7. In addition, later we found out that HAI-18 were actually 

closer correlated to SCID-II than WI-7 (see above) making it the right choice. However, as we in-

cluded patients in the study according to a cut-off on WI-7, and because WI-7 was the primary out-

come measure in the RCT, we later made the additional similar analysis using the found median of 

WI-7 scores on 50 points as cut-off to separate the patient sample into two approximately equal 

groups. The additional analysis is not included in Paper II, but only here below (Table 4).  

In the analysis in terms of PID-5 trait scores, Anxiousness and Anhedonia differentiated high levels 

of health anxiety from low levels of health anxiety with large effect sizes. Emotional Lability, De-

pressivity, low Risk Taking and Rigid Perfectionism were associated with medium effect sizes; and 

Withdrawal with a small effect size. For differences at the higher-order domain level, Negative Af-

fectivity and Detachment differentiated high levels of health anxiety from low levels of health anxi-

ety with medium effect sizes and low Antagonism with a small effect size. 

As unique predictors of SHA patients with high vs. low levels of health anxiety on WI-7, we 

now found only the trait domain of Detachment and the trait facet of Anhedonia. In addition, only 

the proxy for PD severity PID-5 total was associated with severity of health anxiety but not the oth-

er proxy for PD severity, SCID-II total criterion count.  

3.4!DISCUSSION!OF!MAIN!RESULTS!!

To our knowledge, the present study assessed the largest sample ever of patients with SHA/HY 

with SCID-II. In addition, for the first time ever, patients with SHA/HY were assessed for patholog-

ic personality traits using PID-5. However, it was only possible to include healthy controls to com-

pare PID-5 results, and the 84 physician-referred psychiatric outpatients enrolled in a RCT for G-

CBT might not have been representative of SHA/HY in the community. 

The study showed that 71.4% of SHA patients had a PD, which is comparable to the only other 

SCID-II study of psychiatric outpatients not accepting self-referrals, where 74% had a PD (64). 
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However, 32.1% in the present study had a PD NOS, hence 39.3% had a specific PD, which is simi-

lar to PD prevalence rates of 40-44% found in three other studies of more community-based pa-

tients with HY using structured diagnostic interviews (63,65,66). The high prevalence rate of PD 

NOS found in the present study might reflect a too low threshold for diagnosing this category and a 

systematic specialist assessor bias, as the PI was especially interested in PDs. However, the high PD 

prevalence rate found mainly seems to reflect the selection bias of being physician-referred psychi-

atric outpatients (164) and the nature of these patients in general having less severe personality pa-

thology than mixed non-psychotic psychiatric outpatients (165) suggesting more patients with PD 

NOS.  

The most prevalent specific PD types found in the present study were Avoidant (22.6%), Obses-

sive-Compulsive (16.7%) and Dependent PD (7.1%). These are cluster C PDs, which were found in 

36.9% of the patients. Those findings are consistent with the other studies finding high PD preva-

lence rates (63–65) in HY. However, the study of Garyfallos et al (1999) also showed a high preva-

lence rate of Histrionic PD (22%), which might be explained by cross-cultural differences. The 

study of Fallon et al. (2012) also showed high prevalence rates of Paranoid (19%), Borderline 

(9.5%) and Narcissistic (4.8%) PDs, which might be explained by recruitment in the community of 

patients for a treatment study with psychotropic medication.  

Three of the studies using SCID-II included clinical control groups of patients with anxiety dis-

orders and found no difference in PD prevalence rates between patients with HY and patients with 

anxiety disorders (28,63,65). A meta-analysis of PD prevalence rates in patients with anxiety disor-

ders found a mean PD prevalence rate of 49%, and the most prevalent PDs were Avoidant, Obses-

sive-Compulsive and Dependent PDs, and 39% had a cluster C PD (166). These results are quite 

similar to findings in the present study, which makes SHA/HY relationship to anxiety disorders 

close in regard to PD comorbidity. 

Using the personality pathology severity proxy’s SCID-II total criterion count and PID-5 Total 

researchers found a positive association between severity of personality pathology and severity of 

health anxiety as shown in other studies (24,66). In addition, we found the severity of a PD NOS to 

lie between a specific PD and no PD similar as shown in a recent review of PD NOS (167).  

Applying binomial logistic regression analysis (controlling for each covariates included, see Pa-

per II) for PID-5 results the trait domains of Negative Affectivity and low Antagonism and the trait 

facets of Anxiousness and Separation Insecurity emerged as unique predictors of SHA compared to 

healthy controls. With a sub-analysis of the 29 SHA patients without concurrent depressive or anxi-

ety disorders compared to 29 healthy controls the same unique predictors as before emerged, except 

for the finding of the trait facets of low Attention Seeking instead of Separation Insecurity. There-

fore, Separation Insecurity seems to be more associated with the concurrent mental disorders than 



 47 

SHA. Comparing SHA patients with high levels of health anxiety to SHA patients with low levels 

of health anxiety using a median cut-off on HAI-18 scores, unique predictors were trait domains of 

Negative Affectivity, Detachment and low Disinhibition and the trait facet of Anxiousness. Howev-

er, instead using a median cut-off on WI-7 scores only yielded the trait domain of Detachment and 

the trait facet of Anhedonia instead of Anxiousness as unique predictors of SHA patients with high 

vs. low health anxiety. These inconsistent results display differences between the two self-report 

questionnaires in measuring health anxiety or/and the lower correlation found for SCID-II to WI-7 

than to HAI-18. Still, SHA patients with the most severe level of health anxiety were consistently 

found to have more Detachment, which is similar to the finding of low extroversion in a clinical 

study of hypochondriacs (72). The trait domain of Negative Affectivity and neuroticism has con-

sistently been found associated with HY in clinical studies (24,68,72,73) and health anxiety in non-

clinical studies (74,77,79,80). Previously, non-clinical studies have shown an association between 

health anxiety and the trait facet of Anxiousness (79,81).  

The novel finding of low Antagonism and the subordinate of low Attention Seeking as unique 

predictors of patients with SHA, to our knowledge, has not been found before. One clinical study 

has shown the opposite, that somatizing patients including patients with HY were low on the trait 

domain of agreeableness and had more negativistic personalities than non-somatization patients 

explaining the difficult doctor-patient relationship (73). General Practitioners often find patients 

with HY difficult to manage and treat (18) and interpret the somatoform disorder and the difficult 

interpersonal doctor-patient relationship as a personality disorder of the patient (168,169). Never-

theless, a study showed that difficult patients have more than one of the three characteristics: PD, 

somatization and a comorbid anxiety or depressive disorder (170). In the analysis of patients vs. 

healthy controls, the trait facet Hostility with a moderate effect size was found, which loads both on 

Negative Affectivity but opposite on low Antagonism. Even though anger and hostility in psycho-

dynamic theory are often related to somatization and HY (82,171), a clinical study showed that self-

rated somatic symptoms were related to hostility but no more than anxiety and depression, and hy-

pochondriacal fears and beliefs were less related to hostility. Therefore the study did not support 

hostility as an etiological factor for HY (172). The novel findings in the present study of low An-

tagonism and low Attention Seeking in patients with SHA supports the hypothesis, that the difficult 

doctor-patient relationship for somatizing patients might better reflect the avoidance behavior of the 

patient and the difference in illness perception between the doctor and the patient resulting in in-

creased non-effective medical service utilization rather than low agreeableness of the patient (173). 
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4. METHODS AND RESULTS: FEASIBILITY STUDY AND RCT   

The studies of Paper I and Paper III are discussed together, because they both examined feasibil-

ity, acceptability and effectiveness of G-CBT conducted only in a group format in patients with 

SHA. However, paper I regards the non-controlled pilot study including 14 participants (pts) initial-

ly conducted primarily to examine and develop feasibility of G-CBT and a RCT in the Clinic for 

Liaison Psychiatry in Koege, Denmark. Paper III deals with the afterwards conducted RCT includ-

ing 84 participants that in a randomised controlled study design primarily examined the outcome 

and effectiveness of G-CBT, but also more thoroughly examined feasibility and acceptability of G-

CBT. The study designs built on the design used in the RCT by Eilenberg et al. (2016). Professor 

Per Fink from the Research Clinic for Functional Disorders in Aarhus, where the RCT by Eilenberg 

et al. (2016) was conducted, supervised the present studies. The discussion aims to regard methodo-

logical issues essential, less or not discussed in the two papers. The structure of the Chapter deviates 

from IMRAD (Intoduction, Methods, Results, analysis and Results) structure to stimulate creative 

thinking and reflection. Therefore, it is recommended first to read Paper I and Paper III included in 

the Appendix before proceeding with this chapter.  

4.1.!PAPER!I!AND!PAPER!III!

Skjernov M, Fink P, Fallon B, Rasmussen F, Simonsen E (submitted) 

Feasibility Study of Group Cognitive Behaviour Therapy for Severe Health Anxiety  

 

Skjernov M, Fink P, Soendergaard Jensen J, Fallon B, Soegaard U, Simonsen E (submitted) 

Group Cognitive Behaviour Therapy for Severe Health Anxiety: A Randomised Controlled Trial 

4.2!SUMMARY!OF!RESULTS!

In the feasibility study, the recruitment rate was 1.4 patient/month, and only one senior therapist 

besides the principal investigator was available in the organization for a RCT. Of 22 referred pa-

tients, 14% (3 pts) declined participation, and 95% seemed to accept the initial clinical assessment 

involving a non-structured clinical interview of 3 hours duration. The 14 participants on average 

attended 11 of 13 meetings in G-CBT and did homework for 2.4 hours a week. Only one participant 

(7%) dropped out during G-CBT and 73% were satisfied with G-CBT. Participants on average im-

proved 10 points on WI-7 scores, 7 points on HAI-18 and 9 points on GAF-F from baseline to 3-

months follow-up (paired t-tests), which all were statistically significant except on WI-7 at 3FU. Of 

the participants, 29% had a marked treatment response (WI-7 score > = 25 points), and 50% gained 

remission from SHA (WI-7 score = < 21.4 or diagnostic assessment). The low effectiveness was 
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explained by explorative recruitment of one participant refractory from previous similar G-CBT and 

two participants with borderline PD who all became worse. G-CBT conducted only in a group for-

mat for patients with SHA and a RCT conducted in the clinic seemed feasible. 

In the RCT, the recruitment rate was raised to 3.8 patients/month, and another senior therapist 

was not found, so the PI had to participate as senior therapist in the RCT as well. Then two pairs of 

therapists conducted G-CBT making the RCT less vulnerable to therapist dropout. Of 156 referred 

patients (pats), 21% (33 pats) declined participation, and these patients did not differ on available 

demographic and clinical data compared to the participants. Of the 84 participants, 96% were satis-

fied with the initial clinical assessment involving a non-structured clinical interview of 3 hours du-

ration and two structured clinical interviews of 2 hours duration in total, and 95% accepted the di-

agnosis of SHA. On average patients attended 12 of 13 meetings in G-CBT and did homework for 

2.4 hours a week. Two participants were allocated to G-CBT but did not show up, only four patients 

(10%) dropped out during G-CBT, and 88% were satisfied with G-CBT. Forty participants in each 

group completed the self-report questionnaires at 6-months follow-up (6FU). Participants in G-CBT 

compared on change score difference to participants on waitlist improved 29 points on WI-7 mean 

score (primary outcome), 13 points on HAI-18 and 6 points on GAF-F (blinded assessment), which 

all were statistically significant. From baseline to 6FU 50% of the participants in G-CBT had a 

marked treatment response (WI-7 score > = 26) with a number needed to treat (NNT) of 2.9 to gain 

one additional marked response. Statistical significant improvements in change scores between the 

two groups were also found on secondary outcomes for emotional distress and general anxiety, but 

not for secondary outcomes for symptoms of depression, somatisation and OCD and quality of life. 

Concurrent Borderline and Paranoid PD was found associated with discontinuation from G-CBT.  

4.3!DISCUSSION!OF!METHODS!AND!RESULTS!

4.3.1 Design  

The CHAG-Trial was a randomised controlled trial with two parallel arms and block randomisa-

tion per 14 participants equally allocating participants to either G-CBT for three month with 6-

months follow-up or a waitlist control group for nine months (Figure 3). The primary and most sec-

ondary outcomes were self-report questionnaires collected at pre-assessment (before the initial clin-

ical assessment), baseline, post-treatment, 3-month follow-up (3FU) and 6-month follow-up (6FU). 

Interview assessments were performed by the PI first in a telephone screen interview (PI), then in 

the Clinic for Liaison Psychiatry in Koege in the initial clinical assessment, and at the end in the 

final assessment (6FU). A blinded assessment was also performed by an independent evaluator at 
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the end (6FU). The time interval between time points from pre-assessment to 6FU was approxi-

mately 3-months. 

 

 Figure 3. Time points for the assessments in the CHAG-Trial 

 

 
 

Inclusion and exclusion criteria 

The inclusion and exclusion criteria (see Appendix) were preserved from the pilot study to the 

RCT for easier comparison to the RCT by Eilenberg et al. (2016), which used similar criteria. They 

were naturalistic clinical criteria to ensure that the dominating mental disorder of the participant 

was SHA, and they were adults and could function normally in a manualized G-CBT, e.g. being 

able to read and speak Danish fluently. In addition, pregnant women were excluded. They might not 

fit in G-CBT, because pregnancy could be regarded as a dominating positive state. Furthermore, 

they might have pregnancy related symptoms, creating a higher risk for dropout, or their health 

would improve due to the new positive attentional bias. In the pilot study, one patient dropped out, 

and this was actually because of pregnancy related symptoms, but she also seemed to improve in 

health anxiety from the attentional bias created expecting a child.  

Some inclusion/exclusion criteria might raise the effectiveness found, on the expense of making 

the recruitment more difficult. Some RCTs excluded patients previously having had CBT for HY 

(112,114), which excludes patients being refractory to previous similar treatment. Other studies 

excluded patients with concurrent cluster A or B PDs, as they might be difficult to treat by CBT 

(111,126). The inclusion criteria of informed consent can be manipulated. If a patient is assessed 

not to be fully compliant with the offered experimental intervention, it can be interpreted as the pa-

tient not giving full informed consent, thereby creating a manipulated selection bias in recruitment 

favouring patients who are expected to have a good treatment response. Hence, a reported exclusion 

criterion as “not given informed consent” is problematic. 
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Block-randomisation  

In a randomisation protocol, six blocks of 14 participants were randomised by means of a com-

puter algorithm that used predefined concealed random numbers. An independent statistician creat-

ed the random numbers concealed in sequentially numbered opaque envelopes. The envelopes were 

kept concealed by a secretary in the Clinic for Liaison Psychiatry in Koege. When 14 participants 

were recruited, the secretary randomly allocated these participants to G-CBT or waitlist, with end-

point at nine months after randomisation.  

 

Control group condition 

Participants in the waitlist-group of the RCT were not left untreated. They received the initial 

clinical assessment including individual psychoeducation and improved 20 points on WI-7 mean 

score from pre-assessment to baseline, which was a significant change (95% CI: 12.6-27.2, 

p<0.001). The waitlist-group sustained this large effect size from baseline to 6FU, as they worsen in 

the primary outcome interval only by -2.5 points (95% CI: -11.2-6.2, p = 0.567). Being allocated to 

a waitlist in a RCT and waiting for the active treatment often produce a nocebo-affect (174). In ad-

dition, the meta-analysis of RCTs in HY by Olatunji et al. (2014) also showed better effectiveness 

of CBT compared to a waitlist condition than a treatment as usual condition. However, other effec-

tive treatments was found for a statistically higher proportion of participants in the waitlist-group 

than in the G-CBT group, which might have weakened the effectiveness of G-CBT.  

4.3.2 The naturalistic treatment 

In the RCT, we wanted to examine the outcome and effectiveness of G-CBT conducted only in a 

group format for patients with SHA in a naturalistic clinical treatment setting, so that the treatment 

would be generalizable and applicable in other clinical treatment settings. The selection bias of the 

sample originating from the recruitment and treatment setting is discussed in detail in the previous 

chapter. Therefore, the discussion in this chapter will begin by focusing on the naturalistic treatment 

of health care in a psychiatric outpatient clinic that usually mainly consists of an initial clinical as-

sessment including psychoeducation followed by a treatment, here G-CBT, which is under investi-

gation. 

 

The initial clinical assessment  

The initial clinical assessment in both studies consisted of an unstructured clinical interview of 

2-3 hours duration including individual psychoeducation with the individual illness model (see In-

troduction). In the RCT, two structured clinical interviews of 2 hours duration in total were added.  
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A statistical significant improvement on WI-7 mean score on 13.5 points for the 84 participants 

was observed from pre-assessment (immediately before the initial clinical assessment) to baseline 

(on average two months after the initial clinical assessment). This moderate effect size of 0.56 in 

standardized response mean (SRM) mainly seems to be an effect of the assessment even though a 

positive expectation for treatment might also have reduced the health anxiety of the participants. 

Only in the RCT of HY by Eilenberg et al. (2016) (Table 3) the outcome of the initial clinical as-

sessment was examined also, and they found an improvement here on 12 points on WI-7 mean 

score. Given the effectiveness found for the initial clinical assessment, it should be transparent how 

RCTs manage it in their design. However, often it is not possible to resolve that from their report-

ing. If studies do not include individual psychoeducation in the initial clinical assessment, a thor-

ough semi-structured assessment might worsen the health anxiety of the patient, because symptoms 

and fears are explored without healing offered, and the outcome of the following experimental in-

tervention might then be overestimated. Some RCTs of HY seem to include the effectiveness of the 

initial clinical assessment in the outcome of both CBT and control group (111,114,175). In the pre-

sent RCT, we did not include the effect of the initial clinical assessment in any of the outcomes of 

the two interventional groups. This lowered the possibility of improvement in both groups, especial-

ly for the waitlist-group, which had the largest pre-intervention improvement of 20 points on WI-7, 

and the waitlist-group actually worsened by 2.5 points (statistically non-significant) during 6-

months follow-up (6FU). However, in the similar RCT by Eilenberg et al. (2016) the waitlist-group 

baseline was 58 points on WI-7 mean score, and it only improved 1.5 point during 6FU. Therefore, 

the pre-intervention effectiveness is more likely to have negatively affected the possible outcome of 

the G-CBT-group more than the waitlist-group and thereby the effectiveness of G-CBT, as the me-

ta-analysis by Olatunji et al. (2014) showed that baseline severity of health anxiety is positively 

associated with the effectiveness of CBT at follow-up. In addition, as the participants allocated to 

the G-CBT-group had the lowest effect from the initial clinical assessment, they might have been 

more difficult to manage and treat, again lowering the possible effectiveness of the G-CBT. 

 

Fidelity of G-CBT 

To examine the fidelity of G-CBT an independent evaluator (psychologist) trained in CBT as-

sessed the G-CBT adherence and CBT competences of the therapists from a randomly picked vid-

eo-recorded full course of G-CBT. In addition, the manual for the G-CBT was translated into Eng-

lish and published for free download on the internet, and therapists were supervised by an external 

psychologist for 2 hours every third week during G-CBT. Therapist competences and the therapeu-

tic alliance but not therapist adherence have shown to be important for the outcome of I-CBT for 

patients with HY (120). We also assessed therapeutic alliance in G-CBT with GSRS completed 
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weekly in every meeting. However, these outcome measures were not registered for the RCT, and 

the results have not yet been collected. 

In the planning of the RCT, the PI did not know of any standardized instruments to assess psy-

chotherapy adherence. Instead, he designed a questionnaire (score scale: 0-100 points). The ad-

vantage was that the questionnaire could be aligned perfectly to the elements included in every 

meeting of the G-CBT. The elements were weighed in points according to importance, and an ele-

ment was scored fully or not at all, depending on the therapist pair conducting the element satisfac-

tory, which was a minimum acquired. The assessment of adherence would have been more precise 

if the evaluator was able to rate the level of completeness of each element. The high mean adhesion 

scores given on 97 points for therapist pair #1 and 100 for therapist pair #2 reflects this weakness of 

the instrument that all elements could have been delivered to a minimum of satisfaction and still a 

maximum score was assessed.  

The therapist competences were assessed per therapist pair with a standardized instrument, the 

Cognitive Therapy Rating Scale (CTRS) (score scale: 0-66) (176). Therapist pair #1 scored a mean 

of 53 points and therapist pair #2 scored a mean of 52 points, which reflects above average compe-

tences for both therapist pairs. The senior therapist of each pair was experienced in CBT for patients 

with SHA, but two of the three co-therapists were not. However, better therapist competences might 

reflect higher fidelity and improve internal validity but diminish the applicability and external valid-

ity of the G-CBT. 

 

Contents of G-CBT 

Another factor of the internal validity of G-CBT is content validity. Classical CBT consists of 

first wave CBT, which is behavioural interventions mainly response prevention and exposure, and 

second wave CBT, which is cognitive therapy mainly cognitive restructuring. These three elements 

were all included in the G-CBT of the present studies. Psychoeducation about SHA and CBT as 

socializing to the CBT model is also considered a part of CBT, and this fourth element was also 

included in G-CBT. However, the G-CBT also consisted of a fifth element of two meetings of 

stress-management, which often is considered unspecific interventions and not CBT. These five 

main elements of G-CBT was included, because the meta-analysis from Thomson & Page (2007) 

showed effectiveness of these five elements for patients with HY. However, no third wave CBT 

interventions e.g. mindfulness were included in G-CBT to discriminate it from that. Mindfulness 

exercises were included in all the other main treatment studies of HY naming their interventions G-

CBT (114,126,128).  

No individual sessions of CBT was included in the G-CBT of the present study, as it was in the 

studies of HY examining mixed CBT (114,128). However, to reduce low adhesion and dropout, the 
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therapists in the naturalistic way gave participants of G-CBT a motivational talk on the telephone. If 

this did not improve adhesion, patients were given a short motivational talk in the clinic. These 

small interventions seem important to improve adhesion and reduce dropout. The motivational talks 

of max. 45 minutes duration conducted by the co-therapists might have included elements of I-CBT, 

but they were given max. twice for max. two patients out of seven patients during a course of G-

CBT. These minor interventions were not registered in the RCT. However, overall, we think the 

content validity of the experimental intervention of G-CBT was still high, and it was fair to call it 

classical CBT delivered only in a group format. 

 

Other treatments  

The effect of other concurrent treatments should be considered in effort to examine the outcome 

of one intervention isolated as G-CBT. Other effective treatments would be a moderator and con-

founder examining outcome of G-CBT.  

The electronic letter to the patient’s GP informing about the results of the initial clinical assess-

ment and the randomisation allocation was included in both interventions in the RCT. Participants 

(GPs was not advised) were asked not to change or begin any psychotropic medication and not to 

have other psychotherapy from baseline to endpoint unless highly necessary. At baseline in the 

RCT, 17 patients (40%) in the waitlist-group and 12 patients (29%) in the G-CBT-group had effec-

tive psychotropic medication. The GP was informed of the medical and psychiatric diagnosis given 

in the initial clinical assessment and recommended that a participant allocated to waitlist were given 

monthly supportive talks during their nine months of waiting. In the RCT, we asked participants in 

the self-report questionnaire at 6FU, if they had had any other treatments during the last nine 

months, by whom given several options, and if it was effective. Twenty-five participants in the 

waitlist-group and 16 participants in the G-CBT-group answered that they had received other treat-

ments from their GP, which was a statistically significant difference between the groups (chi-square 

(1) = 4.05, p = 0.044). However, the proportion of number of patients in each group experiencing 

subjective effectiveness from these other treatments was not statistically significant. As supportive 

talks from the GP were recommended to both the GPs and the patients on the waitlist, the difference 

found merely seems to reflect that. However, we did not specifically examine, if the participants 

received the recommended supportive talks, as the PI forgot to ask for it.  

It seems difficult to assess, if participants have other effective treatments during interventions. 

The response to the self-report questionnaire was response biased by moral of the participants, as 

participants probably were reluctant to admit, if they had received any other effective treatments, 

because they were asked not to. If this restriction was made an exclusion criterion of the RCT, par-

ticipants would probably even less likely admit it. Instead, the blinded evaluator could have as-
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sessed for other effective treatments. However, if the blinded evaluator asked participants for other 

treatments, it would have involved a higher risk of participants revealing their intervention alloca-

tion and thereby reducing the blinding. However, the PI asked participants in the final assessment 

for other treatments. The advantage was that he knew the participants from the initial clinical as-

sessment and therefore had their confidence to ask more directly, and he could assess the effective-

ness more thorough with an interview. The disadvantage would be the question of no blinding, as-

sessor, investigator and allegiance bias.  

Approximately 75% of participants in each group were assessed in the final clinical assessment 

compared to 95% that completed the questionnaire at 6FU. Twelve participants in the waitlist-group 

and four participants in the G-CBT-group were assessed to have had other effective treatments, 

which was a statistically significant difference between the groups (Fisher’s exact test: p = 0.021). 

This finding is only explorative, but the result was expected, as it seems a long time for a patient to 

wait almost a year for treatment, when he probably was seeking treatment, when health anxiety 

peaked. 

 

Other factors of applicability 

Other factors of applicability were that the manualized G-CBT was newly implemented in the 

clinic under the pilot study without special introduction given to therapists. Group therapy had not 

been conducted in the clinic before. One manual common for the therapists and patients were de-

signed to be self-explicable, only supplemented by PowerPoint presentations used by the therapists 

to support group meetings. The principal investigator designed the manual helped by the co-

therapist (senior therapist in the RCT) and the supervising psychologist and conducted both pilot 

groups and three of the RCT groups as senior therapist in therapist pair #2. The PI had two years of 

prior experience with G-CBT of patients with HD from the Clinic for Liaison Psychiatry in Copen-

hagen. The senior therapist of therapist pair #1 in the RCT was co-therapist in one of the pilot 

groups. Even though the G-CBT was conducted in a specialized clinic in tertiary health care, the 

three co-therapists in the RCT had not been involved as therapists in the G-CBT prior to the RCT, 

and two of the co-therapists had no prior experience treating patients with SHA. Two therapist pairs 

conducted the G-CBT in the RCT. 

Therapist Satisfaction Questionnaire (TSQ) measured the therapist satisfaction for G-CBT. It 

showed considerably lower satisfaction for therapist pair #1 compared to pair #2. The criticized 

elements were too long meetings of 3 hours duration compared to normally 2 hours, some difficult 

text phrasing and some difficult and too much material and homework in general. After the RCT, 

the senior therapist in pair #1 revised the manual, e.g. changed the overall course to 12 weekly 

meetings of 2 hours duration plus a Booster Meeting of 2 hours duration. This was probably also 
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done to fit this new treatment better to the daily routines and resources of the clinic. Therefore, it 

seems important to measure therapist satisfaction as well as patient satisfaction, because both feed-

backs followed by relevant adjustments and therapists personalizing the treatment are important for 

successful implementation of new treatments.      

4.3.3 Data  

Patient attrition 

The proportion of participants completing the self-report questionnaire at 6FU was 95%, 40 par-

ticipants in each group. This was a very low attrition, and might be explained by the fact that the PI 

followed all the participants through the full course of the RCT from the initial to the final assess-

ment, and he distributed and collected the self-report questionnaires.  

The PI used an internet application SurveyXact (www.surveyxact.dk) to administrate the self-

report questionnaires and the responses. Self-report questionnaires completed over the internet seem 

just as reliable and valid as mailed self-report questionnaires completed by pencil, and the attrition 

is probably lower by the internet (177). The PI manually at each collecting time point (pre-

assessment (immediately before the initial clinical assessment), baseline, post-treatment, 3FU, 6FU) 

sent the participants email links for each questionnaire to answer and reminders three times if nec-

essary. The questionnaires were designed not to accept missing answers, if completed. The first 

reminder was sent, if the questionnaire was not completed after two weeks, again if not completed 

after one more week, and again if not completed after another week. If still not completed after five 

weeks, he by telephone or email asked the participant to complete the questionnaire within a week. 

He only had to telephone approximately 15% of the participants to remind participants. At least 

95% (40 pts) in each group at each time point completed the questionnaires within six weeks from 

the first dispatch. See Paper III for the Flow Diagram for the CHAG-Trial created according to the 

CONSORT crtieria (178–180).  

 

Discontinuation and dropout from G-CBT 

Six participants in the G-CBT-group discontinued. The PI explored reasons for discontinuation 

by telephone interview if necessary. Two participants did not return to G-CBT after the intervention 

allocation. One participant was dissatisfied with the PI due to claims of broken confidentiality, and 

the other patient had a concurrent Borderline PD and led an unstable life. Four participants dropped 

out during G-CBT defined as attending less than eight G-CBT meetings. One participant dropped 

out due to a time conflict with work, another due to agoraphobia, and the last two patients felt mis-

placed in G-CBT for patients with SHA, because they rather wanted further somatic assessment. 

The latter two participants also had Paranoid PD.  
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A post hoc Fisher’s exact test yielded a significant difference in discontinuation-rate from G-

CBT in the G-CBT-group depending on presence or absence of a cluster A or B PD (p = 0.002). 

Even though the included numbers in the analysis are small, the clinical implications of this signifi-

cance is huge. 

 

Blinded assessment 

The blinded assessments were performed by telephone by an independent evaluator (the psy-

chologist) with a semi-structured interview (SCAN) (see Appendix) for the diagnostic criteria of 

SHA for remission and GAF-F immediately after participants had completed the endpoint self-

report questionnaires at 6FU. The validity and reliability of telephone vs. in-patient interview as-

sessments might be less good (181). In addition, the blinded evaluator was not experienced in as-

sessing patients with functional disorders, but the PI initially gave instructions on how to do it. 

However, the correct assessment of remission from SHA can be difficult.   

 

Final assessment 

The final assessments were performed either by telephone or mostly in the clinic by the PI with a 

semi-structured interview (SCAN) for the diagnostic criteria of SHA for remission, GAF-F, other 

effective treatments and side effects immediately after the blinded assessment at 6FU. The PI was 

not blinded for the treatment allocation of the participants, so in the final assessment he was prone 

to assessor, investigator and allegiance bias having designed the G-CBT, being a senior therapist in 

half of treatments and being the PI. However, the assessment only served as interrater reliability 

assessment for remission and GAF-F and as supplemental assessment for the self-report question-

naire for other effective treatments. The advantage of the PI doing the final assessment was that he 

knew the patients, had their trust and therefore were able to question more frank and freely,. e.g. for 

other effective treatments and side effects.  

Side effects were only assessed in the final assessment, and therefore the results are prone to the 

biases mentioned above. Of the responding participants in G-CBT, 25% answered that they had 

experienced short-term worsening of health anxiety in the beginning of G-CBT, when listening to 

illness stories of the other patients. This side effect did not seem to result in dropout and can be used 

as an exposure and treated by cognitive restructuring. Similar side effects have previously posed 

problems with counter-productive treatment in G-CBT conducted only in a group format for pa-

tients with SHA/HY (127). However, the present manual and treatment structure was designed to 

minimize this side effect of these premature negative suggestions. If characterized as a side effect, 

the severity of the found side effect should be assessed as only mild in intensity. Side effects can be 

difficult to assess in a self-report questionnaires because of recall bias and the suggestive power of 
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the question itself. In addition, side effects in G-CBT are less well explored in CBT, and therefore it 

was best explored initially in more explorative questioning as performed in the final assessment.  

 

Interrater reliability assessments 

As only the PI performed the initial diagnostic assessments, it was important in the RCT to have 

interrater reliability assessments for these, which were done by an independent evaluator for the 

diagnostic criteria for SHA (SCAN) and the PD criteria (SCID-II). The initial clinical assessments 

of twelve patients in a row was video-recorded and used in the assessment. The evaluator found 

excellent interrater reliability for both (se Paper II). The evaluator was a psychologist who worked 

for the Center of Excellence for Personality Disorders in Region Zealand. He was hired to do all the 

blinded assessments, the interrater reliability assessments and the CBT adherence and competency 

assessments.  

The PI did the interrater reliability assessment of the blinded assessments for remission from 

SHA and GAF-F. This was done including only six patients, which probably was too few to yield a 

useful ICC. The PI found only fair interrater reliability (ICC = 0.57, 95% CI: -0.23-0.93) for the 

diagnostic criteria for SHA. However, this result also reflected the disagreement in assessment of 

remission, where the PI in general found a higher remission rate. Still, this could be influenced by 

assessor and allegiance bias of the PI. However, it should also be considered that the psychologist 

was not experienced in assessing patients with SHA, but only in assessing patients with PDs, and 

that he did the blinded assessments by telephone. Including 40 patients in the analysis the two as-

sessors differed significantly in their assessment of GAF-F, where the psychologist on average 

scored 7.9 points higher than PI (95% CI: 1.1-14.7, p = 0.024), and the found interrater reliability 

was poor (ICC = 0.37, 95% CI: -0.10-0.70). GAF-F was assessed as the average functioning for the 

previous six months, and it is an isolated measure for only the functioning part of GAF, which per-

haps makes it less conventional. Shared interrater training and two both blinded evaluators cooper-

ating had probably improved the poor results found here.    

 

Outcome measures of health anxiety 

The primary outcome measure in the RCT was the reliable and valid 7 items short version of the 

original self-report questionnaire Whiteley Index (76) (WI-7) measuring degree of health anxiety 

and widely used for screening and case definition (146,147,182,183) (see Appendix). WI has often 

been used as the primary outcome in RCTs of SHA and HY (91,105,107,1). A secondary outcome 

in the RCT was the reliable and valid Short version of the Health Anxiety Inventory (148) that ex-

ists in two versions, the HAI-14 and HAI-18 (four questions added for negative consequences), also 
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measuring degree of health anxiety. HAI also has often been used as the primary outcome in several 

RCTs of HY (106,111,112,114,184).  

A limitation of WI-7 in the present studies was the somehow arbitrary cut-off on 21.4 points 

chosen only defined from one study, where 10% of medical patients were above this cut-off (26). 

The cut-off was used both as inclusion criterion but also as cut-off defining remission from SHA. 

Later studies have shown that the optimal cut-off on WI for both high sensitivity and specificity for 

screening and case definition is rather approximately 35 points (scale: 0-100) (183,185). It seems 

rational in a RCT to include a higher cut-off to define cases of SHA and another lower cut-off to 

define remission from SHA, or else case definition would change with the smallest change in de-

gree of health anxiety, which is not clinical meaningful. In the RCT by Tyrer et al. (2014) the cut-

off for inclusion was > = 20 points on HAI-14 and for remission was = < 10 on HAI-14. However, 

use of two different cut-offs will result in larger effectiveness but smaller remission rates found. 

Other problems with self-report questionnaires are recall bias and response bias. In the present stud-

ies, WI-7 and HAI-14 were measured for the last week, which might not have inflicted much recall 

bias. However, response bias can emerge due to social desirability, because patients sometimes con-

scious or unconscious want to please, e.g. the therapist or the researcher. Therefore, in the RCT the 

participants were blinded for the primary outcome. Participants were not informed about the WI-7 

questionnaire that it was the primary outcome of the RCT, and it was also hidden among the ques-

tions for SCL-subscales in the complete self-report questionnaire. This was in contrary to the HAI-

18, which was an integrated part of the G-CBT used to follow therapeutic outcome there, hence 

participants knew this questionnaire.  

Explorative analysis showed that therapist pair #1 had a larger but non-significant effectiveness 

of 5.6 points (95% CI: -13.3-24.6, p = 0.551) on the primary outcome of WI-7 mean score from 

baseline to 6FU compared to therapist pair #2 (unconstrained linear mixed model), and similarly on 

the other secondary outcomes, except for the secondary outcome of HAI-18 (and HAI-14). There 

therapist pair #2 had a larger effectiveness of 2.9 points (95% CI: -5.0-10.7, p = 0.463) on HAI-18 

mean score from baseline to 6FU than therapist pair #1. The PI was the senior therapist in therapist 

pair #2, and from the results above, it seems that there actually was a response bias on HAI-18, but 

less or not on the other measures including the primary outcome measure.  

RCTs often use a cut-off on the primary outcome as inclusion criterion (106,114,175,186). If 

participants are not blinded from this knowledge, it can produce a response bias, as patients want to 

be recruited and have the active intervention, and any effectiveness found would then be overesti-

mated. The problem could be managed by demanding that authors report the blinding status of pa-

tients for the primary outcome, if it is a self-report questionnaire. In the RCT, we had a cut-off on 

WI-7 as inclusion criterion. During the RCT, the PI used WI-7 for this cut-off only in the telephone 
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screen interview, as part of a larger interview, and he did not look at the responses from the partici-

pants on the self-report questionnaires until all participants had completed the questionnaire at 6FU. 

Therefore, e.g. the PI at that time did not know that 15 participants (18%) were below the cut-off at 

baseline. If he had monitored the baseline responses, he could have excluded these patients not ful-

filling this inclusion criteria at baseline, which would have resulted in higher effectiveness found. In 

one RCT of HY patients were assessed more than once, and maybe until they fulfilled this inclusion 

criteria (186). That procedure might reduce blinding and in an artificial way raise the baseline pri-

mary outcome mean score of participants producing higher effectiveness.     

 

Other secondary outcomes 

Several secondary outcome measures were included in the RCT to monitor changes in other psy-

chopathology than health anxiety. These were standardized self-report questionnaires for symptoms 

of emotional distress, anxiety, depression, somatisation, OCD (SCL-90-R subscales), health related 

quality of life (SF-36, MCS and PCS) and quality of life (WHO-5, EQ-5D) (see paper III). The self-

report questionnaire at 6FU was the longest, and took approximately 45 minutes to complete. In-

cluding too many questions in a self-report questionnaire might exhaust the responder, and re-

searchers should be careful only to include questionnaires where change can be expected. As we 

have planned a 2 years follow-up self-report questionnaire and assessment of cost-effectiveness, 

other self-report questionnaires might show effectiveness there. PID-5 and IPQ were both included 

in the questionnaire at baseline and 6FU, but the results of these secondary outcomes will be report-

ed in future separate articles. This is reported here to state that there should be no reporting bias of 

paper III. 

 

Baseline imbalances on outcome measures 

The baseline imbalances found in the RCT on outcome measures for WI-7, HAI-14, HAI-18, 

SCL-8 and SCL-anx did not seem to have happened by selection bias produced by the PI, as the 

baseline imbalances were unwanted, because it lowered the comparability of the two intervention 

groups, and therefore also the quality of the RCT (187). The baseline imbalances were unfortunate 

and must have happened by chance, even though it favoured the entire participant group. However, 

a more credible randomisation allocation could have been performed adding central randomisation 

or at least an independent party performing the allocation (188).   

The baseline imbalances of outcome measures in the RCT is only partly explained by the higher 

proportion of males that were randomly allocated to the waitlist-group (20 pts) compared to the G-

CBT-group (14 pts), because males had a lower baseline degree of health anxiety than females. 

However, the non-significant difference in male distribution at baseline can only explain a minor 
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part of the baseline imbalances. The baseline imbalances had been less by stratifying in the random-

isation for gender as done in the study by Eilenberg et al. (2016). However, the primary outcome of 

WI-7 had been balanced between the intervention groups only by stratifying for the primary out-

come as done in the study by McManus et al. (2014). However, in the present RCT the latter would 

have resulted in the PI breaking his blinding for the results of the primary outcomes of the partici-

pants at baseline, which had made more investigator and allegiance bias possible.   

4.3.4 Statistical methods 

Power calculation 

The power calculation for the RCT was based on the difference in change on the predefined pri-

mary outcome of WI-7 from baseline to 6FU (predefined primary outcome interval) between the G-

CBT group and the waitlist control-group. According to the power calculation we needed to include 

84 participants in the present RCT, which allowed for a dropout of 20% in each group, and with an 

SD in change on WI-7 on 25 and a difference in change between groups on 20 points, this would 

provide 84.9% of power, at a 5% significance level. We included the 84 needed participants, so our 

RCT was adequately powered. 

Recalculating the power reflecting on the RCT writing this thesis, the IP discovered that the 

power calculation must have been made using a change score difference between groups on 16 

points and not 20 points, because using the numbers above produced a one tailed power estimate of 

95.6%, but using 16 points yielded the power estimate of 84.9%, exactly as stated above. In the be-

ginning of the PhD study, the PI new nothing of statistical analysis, so the independent statisticians 

did the power-calculation. Later on, the statisticians told the PI that the power-calculation for the 

present RCT, was made by simulations from previous results from studies conducted in their clinic. 

They also stated that the power-calculation showed that the unconstrained linear mixed model was 

predefined to be used in the outcome analysis of the present RCT. The PI can not explain the results 

of the originally power calculation from the preregistered protocol at this moment, because the 

problem was first discovered few days before deadline submitting this thesis, and the statisticians 

were not available at the time before deadline. The power calculation probably depends on whether 

you use endpoint comparison or change score difference. However, this the PI will research the 

ignorance. 

 

Intention to treat vs. per protocol analysis 

It is common practise in RCTs as only or primary analysis to analyse the intention to treat (ITT) 

sample, because clinical effectiveness may be overestimated if an intention to treat analysis is not 

done (189). An ITT analysis includes all randomised allocated patients and their responses, and 
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furthermore calls for an analysis of missing responses. It keeps the intervention groups similar and 

includes any deviations from protocol, which often happens in routine practice. Therefore, it is suit-

able for pragmatic trials of effectiveness as the present RCT. E.g., an ITT analysis also includes in 

the outcome the suspected negative outcomes of participants discontinuing treatment provided the 

discontinuing patients also are responders. Then an ITT analysis seem to improve the evidence for 

the results. However, if the experimental intervention under investigation have a large discontinua-

tion but a low attrition for responding, it is more fair and relevant to make an analysis of the per 

protocol (PP) sample, where only participants completing treatment and their outcome responses 

are included. Then the suspected negative outcomes from participants discontinuing treatment is not 

included in the effect size. In the section above about inclusion/exclusion criteria it was described 

that discontinuation to some extent can be controlled in a RCT. Therefore, the decision whether to 

use a PP analysis or not, seems to depend on the attrition and the relative size and the appropriate-

ness of the discontinuation. E.g., in a small explorative or explanatory pilot treatment study where 

large discontinuation can be expected a PP analysis can be more appropriate.  

In the present feasibility study only one (7%) of 14 participants discontinued treatment and the 

main object was feasibility, therefore we did not do a PP analysis, even though in a small explora-

tive study like that it might be appropriate. In the RCT only six (14%) of 42 participants discontin-

ued treatment, and the expected discontinuation was predefined to be under 20% in each group. The 

attrition was low as 95% (40 pts) in each intervention group responded to the self-report question-

naires at 6FU. However, five of the six participants who discontinued from the G-CBT-group were 

responders. Of the two participants in the G-CBT-group that did not respond at 6FU, one never re-

turned for G-CBT and probably had treatment from a private psychologist instead, and the other one 

might have had positive effect from G-CBT, but she also might have had a setback in alcohol abuse 

after the 12th meeting of G-CBT. Of the two participants in the waitlist-group that did not respond 

on 6FU, one did not have the time to respond in fair time, but he seemed to have improved after the 

initial clinical assessment. The other one got a location conflict and could not afford the transporta-

tion any longer, but she still seemed to suffer from SHA, and therefore instead she was referred to 

local psychiatric treatment. Overall, if these four non-responders had responded and made the ITT 

analysis complete, it did not seem to have affected the outcome found much. 

As the RCT was properly powered, we did not include a PP analysis for paper III. However, as 

the experimental intervention of CBT conducted only in a group format had never before been ex-

amined for SHA/HY patients in a RCT, a PP might have been relevant. The predefined model for 

outcome analysis in the RCT was the unconstrained linear mixed model (LMM) from baseline to 

6FU as used in the similar study of Eilenberg et al. (2016). This model was used to estimate the 

change score difference between the two groups from baseline to 6FU (primary outcome interval). 
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The PP analysis showed a significant difference between groups on 31.5 points on WI-7 mean score 

in favour of G-CBT (95% CI: 18.6-44.4, p < 0.001), where the similar ITT analysis showed 28.6 

points. As expected, the effectiveness found with PP was higher than with ITT, approximately 10% 

higher for the primary outcome in the present RCT. 

 

Statistical models 

An independent statistician (actually two) from the Research Clinic for Functional Disorders 

predefined the statistical model to be used and supervised the analysis made. This model included a 

random intercept and a cluster effect for treatment group with the outcome variable as dependent 

variable and time (as categorical), group and their interaction as independent variables. It was not 

predefined to include and adjust for any possible prognostic covariates in the outcome analysis. 

We did not find statistically significant differences between the two intervention groups on any 

demographic characteristics as age and gender. However, no prognostic covariates were described a 

priori in the protocol, hence we did not adjust for any of those in the outcome analysis as advised 

(190,191) . However, we did find statistically significant baseline imbalances between the groups 

on WI-7, HAI-14, HAI-18, SCL-8 and SCL-anx, and we reported them in paper III, even though it 

might not be appropriate to test for statistical or visual baseline imbalances, unless it is described to 

be done in the protocol or a problem with randomisation is suspected (190). The IP did not suspect 

any problem with randomisation, still statistical group comparison of baseline outcomes intuitively 

seemed a fair comparison to do, even though it was not correct to do given the predefined equality 

for a RCT. However, we should probably had made sensitivity tests instead for these imbalances 

covariates, and in the outcome analysis had made baseline adjustment for outcome covariates, as 

they were available (191). Baseline severity of symptoms of depression was found to be a negative 

prognostic factor of outcome in the meta-analysis of Olatunji et al. (2014) on RCTs of HY. Howev-

er, we did not find baseline imbalance on SCL-dep. Still, we had not predefined depressive symp-

toms as a prognostic covariate in the protocol, and therefore we did not adjust for it in the analysis. 

The LMM (unconstrained) and change score differences were predefined to be used, as it was 

used in the simulations of previous research data used in the power calculation. In addition, the 

same model was used in the similar study of Eilenberg et al. (2016), and the model fitted the actual 

data in the present RCT very well. The advantages of the model is also that it utilizes all the data on 

every repeated measurement and in a flexible way, which takes into account the in-between patient 

variation through the random intercept. In the model, we did not adjust for baseline imbalances, 

which made these unadjusted data easier to assess and interpret for readers. The above factors were 

the statisticians arguments why they firmly advised not to adjust the outcome analysis for the base-

line imbalances reported in paper III. The European Medicines Agency (EMA) guidelines on the 
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contrary describe that “if a baseline value of a continuous primary outcome measure is available, 

then this should usually be included as a covariate. This applies whether the primary outcome vari-

able is defined as the ‘raw outcome’ or as the ‘change from baseline” (191). The predefined model 

in the present RCT resulted in a change score difference found between groups from baseline to 

6FU of 28.6 points, which was a highly significant improvement in favour of G-CBT (95% CI: 

16.2-40.9, p < 0.001) (Figure 4). It is not possible to calculate a Cohens d effect size that corre-

sponds to the change score difference found of 28.6 points, because the Cohens d effect size is cal-

culated as an endpoint comparison.  

  

Figure 4. Outcome of WI-7 mean scores estimated by the linear mixed model (unconstrained) 

without baseline adjustment for the G-CBT-group and the waitlist-group. 

 
Red line = G-CBT-group, Blue line = Waitlist-group 

 

The constrained LMM has the same advantages as the LMM (unconstrained) and is recommend-

ed by some authors for RCTs using repeated measurements under reasonable missing data assump-

tions, because baseline scores between groups are supposed to be equal in a RCT (192). Unfortu-

nately, in the present RCT, we had large baseline imbalances for the primary outcome, therefore 

this model did not fit our actual data very well either. The adjusted change score difference of 21.3 

points found between groups on WI-7 mean score from baseline to 6FU estimated by the con-

strained LMM was smaller than estimated by the unadjusted model but still highly significant (95% 

CI: 9.3-33.2, p < 0.001) (Figure 5). The Cohens d effect size for the improvement was 0.80 (pooled 

SD = 27). 
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Figure 5. Outcome of WI-7 mean scores estimated by the constrained linear mixed model for 

the G-CBT-group and the waitlist-group. 

 
Red line = G-CBT-group, Blue line = Waitlist-group 

 

The analysis of covariance (ANCOVA) model is often the recommended model to use in RCTs 

as it also adjust for baseline imbalances of outcome covariates by including the baseline value or the 

change score within group (193), still it was not the predefined model to be used in the RCT. The 

model does not utilize data of a participant, if any data of the participant are missing, and it does not 

utilize data from time points between the two chosen. Therefore, it does not utilize that repeated 

measurements are correlated, hence it only compares two endpoints either adjusted for baseline val-

ue or the change score within group (187). The IP have not tried yet to make the analysis using 

baseline adjustment with change score within group. The endpoint difference found of 17.1 points 

between groups on WI-7 mean score adjusted for baseline estimated by the ANCOVA model was a 

little smaller than for the constrained LMM but still highly significant (95% CI: 5.3-29.0, p = 0.005) 

(Figure 6). The Cohens d effect size for this improvement was 0.64 (pooled SD = 27). 

 

Figure 6. Outcome of WI-7 mean scores estimated by the ANCOVA model adjusting for base-

line value for the G-CBT-group and the waitlist-group 
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If we only wanted to compare the 6-months follow-up WI-7 mean scores between groups (end-

point comparison) without adjusting for baseline imbalances the difference estimated by the LMM 

(unconstrained) was 9.0 points (95% CI: -2.7-20.7, p = 0.13) and non-significant. However, this 

way of analysis ignores baseline imbalances, which would grossly underestimate the real effect size 

of G-CBT, as the baseline health anxiety severity was much worse in the G-CBT-group (59 points) 

than in the waitlist-group (40 points). However, the Cohens D effect size for this endpoint compari-

son was 0.35 (pooled SD = 27) This effect size was not reported in paper III, as it did not corre-

spond to the change score difference predefined and found (see above).  

In conclusion, the estimated differences found between groups in a RCT having baseline imbal-

ances on outcome covariates depends very much on the chosen statistical model, the choice to ad-

just for baseline or not, and the choice to compare change score or endpoint differences. The result 

in the RCT even gets statistically non-significant on the primary outcome of WI-7, if the endpoint 

comparison had been chosen without adjusting for the baseline imbalance. However, this endpoint 

comparison was not predefined to be used, and it definitely did not suit the present RCT with base-

line imbalances. Still the choice of statistical model for this RCT was much debated in the group of 

authors. The PI rather wanted to adjust for the baseline imbalances found as advised by EMA (191), 

even though it was not predefined to include the baseline value in the analysis. However, if we had 

done baseline adjustments as described in the EMA instruction or as calculated above with two oth-

er models appropriate standardized effect sizes could have been calculated and reported, which had 

made the comparison to other RCTs of HY/SHA in the meta-analysis by Olatunji et al. (2014) more 

easy. The PI has not yet tried to calculate the change score difference of WI-7 and the other out-

come measures from baseline to 6FU by including the baseline value of the outcome covariate in 

the LMM. However, this calculation would probably yield much the same result as the constrained 

LMM described above.  

The predefined way to compare differences between groups in the present RCT with change 

score differences seem to overestimate the actual effectiveness of G-CBT, because the baseline se-

verity of health anxiety in the G-CBT-group was significantly higher than in the waitlist-group and 

regression towards the mean would then be greatest in the G-CBT-group. However, in the RCT by 

Eilenberg et al. (2016) the baseline WI-7 mean score was 58 in their waitlist-group of similar pa-

tients with SHA and therefore very similar to the baseline mean score in the present RCT in the G-

CBT-group of 59. Their waitlist-group only improved 1.6 points from baseline to 6FU, where the 

waitlist-group in the present RCT worsened by -2.5 points. Therefore, by using the ANCOVA mod-

el we seem to underestimate the actual effectiveness of G-CBT. Using the constrained LMM seem 

to estimate the actual effectiveness of G-CBT most appropriate. However, using either of the two 

models described above to adjust for baseline imbalances on outcome covariates, none of the con-
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tinuous secondary outcomes were statistically significant except for HAI-14 and HAI-18. However, 

in PP analysis from both models calculated adjusting for the baseline imbalances, the continuous 

secondary outcomes of emotional distress, anxiety and functioning were again statistically signifi-

cant as in the ITT analysis using the LMM (unconstrained) comparing change score differences. 

4.3.5 Trial registration 

In the beginning of these studies, the PI did not know much about research protocols nor trial 

registration for a RCT. However, he was handed a lot of previous protocols for similar studies, and 

he started investigating, searching the literature and writing. Reporting the whole trial registration 

(almost the entire protocol) on clinicaltrials.org, Identifier: NCT02131883, he did not know how 

important it was to register the trial before enrolling participants. Therefore, when he found the reg-

istered name for his research unit spelled “Region Sealand”, he started a process lasting several 

months to change this title to Research Unit Region Zealand Denmark including the research secre-

tary as administrator. Therefore, the RCT was first finally registered by him approximately a month 

after he started enrolling patients for the RCT. 

For the protocol, the statistician made and phrased the power calculation, but she did not want to 

specify further about the statistical models to use except that it included multiple regression and 

imputation for missing data. The reviewers only remark before registration was that the primary 

outcome was registered as several outcomes. The primary outcome was not only a continuous 

measure but also used as dichotomous measures for a marked treatment response and remission. He 

informed the supervisors of the problem, but he never solved the problem. Later on he asked a 

prominent researcher, who stated that the power calculation showed that these dichotomous out-

come measures were not included in the actual primary outcome, so he advised the PI not to change 

the registration for the primary outcome. When the PI later discovered that a treatment response 

also was included in the RCT of Eilenberg et al. (2016), he registered it as well to the present RCT 

to stay comparable to that RCT. 

4.4!DISCUSSION!OF!MAIN!RESULTS!!

Of the 84 participants in the RCT, 97.6% also fulfilled the diagnostic criteria for DSM-IV HY 

and 98.8% for ICD-10 HD, therefore the sample was generalizable to HY/HD patients. Participants 

were adults between 19 and58 years of age with equal gender distribution. Approximately 75% of 

the 84 participants had an education of more than 10 years of school, a partner and children, and 

26% were unemployed. Compared to the RCT by Eilenberg et al. (2016) the participants were simi-

lar in age and educational level. However, in the present RCT 60% were females, 26% were unem-

ployed, 65% had a concurrent depressive or anxiety disorder, and the baseline WI-7 mean score was 
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50 points. In the RCT by Eilenberg et al. (2016) participants were mainly recruited from GPs, 71% 

were females, 12% were unemployed, 56% had a concurrent depressive or anxiety disorder, and the 

baseline WI-7 mean score was 58 points. It seems that the participants of the present RCT in gen-

eral had a slightly worse general mental and social impairment, but less severe health anxiety, 

which might seems a little odd. However, the worse general mental and social impairment probably 

reflects that more participants in the present RCT were referred from psychiatric outpatient clinics. 

However, the mental and social impairment would be expected to be associated positively with se-

verity of health anxiety (53), but it does not seem to be the case here. In the present feasibility study 

compared to the RCT, only 43% of the 14 participants had an education of more than 10 years of 

school, 64% were unemployed, and the baseline WI-7 mean score was 56 points. Again, this proba-

bly reflects that this sample had an even worse general mental and social status than the present 

RCT sample. This is probably because an even higher proportion were referred from psychiatric 

outpatient clinics, perhaps because rumours of the pilot/feasibility study and the presence of the 

clinic reached them first. The announcement to GPs was done for the RCT only, and it raised the 

referral rate of suspected SHA patients from approximately two to seven patients/month. As the 

referral rate was still high after the RCT recruitment ended, this probably reflects that more GPs in 

general by the announcements became aware of the existence of the clinic and its treatment possi-

bilities. The characteristics of the SHA patient population in the RCT seem to be representative of 

the routine population of patients with SHA in a psychiatric outpatient clinic. 

Overall, the sample of the RCT seems representable for adult patients with SHA/HY, who ac-

cepts referral from a physician to a psychiatric outpatient clinic. The positive results improving the 

primary outcome of health anxiety significantly also after baseline adjustment using the uncon-

strained LMM or the ANCOVA including the baseline value, and together with high acceptance 

and low dropout, suggests that this G-CBT seems feasible, acceptable and effective. We examined 

the effectiveness of newly introduced G-CBT, conducted by two therapist pairs (co-therapists less 

experienced) and after an initial clinical assessment (specialized but naturalistic treatment), and 

therefore the results seem generalizable to and applicable to other similar treatment settings. How-

ever, a larger proportion of patients with SHA/HY in the community seem to have cluster A and B 

PDs than enrolled in the RCT. These patients are less likely to be referred to psychiatric treatment. 

Still, if they do, patients with paranoid and borderline PD were found in the present RCT to be as-

sociated with discontinuation from G-CBT, or they worsen from the treatment, as was found in the 

feasibility study. As discontinuation in G-CBT is a huge problem, because a seat in this closed vari-

ant of group therapy is left empty for the rest of the G-CBT course, it seems fair to generalize this 

small but significant finding to all cluster A and B PDs, because the general clinical experience with 

the other less social types included in cluster A and B PDs are even worse for group therapy. Maybe 
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except for a SHA patient with a histrionic PD who might have adhesion to G-CBT, but she can be 

difficult to manage in the group and worsen group dynamics. Instead, we recommend that SHA 

patients with a cluster A or B PD are offered other treatments than G-CBT e.g. psychotropic medi-

cation or individual CBT, if they are motivated for this.   

All secondary outcomes except SF-36 PCS in the RCT improved between the groups from base-

line to 6FU in favour of the G-CBT-group. However, only the secondary outcomes for symptoms of 

emotional distress (SCL-8, 15.6, 95% CI: 3.6-27.6, p = 0.011), general anxiety (SCL-anx, 14.8, 

95% CI: 3.0-26.6, p = 0.015) and functioning (GAF-F, 6.2, 95% CI: 1.5-11.0, p = 0.011) improved 

significantly between the groups, and symptoms of depression came close to significance (SCL-dep, 

8.8, 95% CI: -0.56-18.1, p = 0.065). As described in the statistical section above, these improve-

ments of G-CBT on general psychopathology will only be sustained in PP analysis and not in ITT 

analysis, if the continuous outcomes are adjusted for baseline imbalance using the constrained 

LMM or the ANCOVA models. The IP have not yet tried to analyse the data of the RCT including 

the baseline covariate in the model as recommended by the European Medicines Association due to 

the deadline for this thesis, but he will in near future. Still it is expected that the baseline adjustment 

recommended by EMA will estimate much the same differences as the other possibilities for adjust-

ing baselines as described above, so the main conclusions from the present RCT presented in this 

thesis will not alter, even if outcome analysis including baseline values are demanded by reviewers 

or opponents to be included in the research results of the RCT. 

  



 70 

5. CONCLUSIONS 

Aligning to the general aims of the three studies included in the thesis: 

 

1) We concluded from the feasibility study that classical cognitive behaviour therapy conducted 

only in a group format for physician-referred psychiatric outpatients with Severe Health Anxiety 

seemed feasible. In addition, we concluded that a RCT examining the effectiveness of this G-CBT 

conducted in the Clinic for Liaison Psychiatry in Koege seemed feasible, if the recruitment rate was 

doubled, and a second senior therapist could be found. As described, the recruitment rate was actu-

ally tripled, but it was decided that the PI had to be involved as senior therapist in the RCT, because 

the study also had an educational purpose, even though it introduced assessor, investigator and alle-

giance bias. 

 

2) We conclude from the sub-study of the RCT examining personality pathology in physician-

referred psychiatric outpatients with Severe Health Anxiety that Severe Health Anxiety seem to be 

associated with personality pathology, because 71% of the patients in the present study had a per-

sonality disorder and severity of health anxiety showed associated with severity of personality pa-

thology. The most characteristic pathologic personality traits found of physician-referred psychiat-

ric outpatients with Severe Health Anxiety were Negative Affectivity, low Antagonism, Anxious-

ness, Separation Insecurity and low Attention Seeking. 

 

3) We conclude from the RCT that cognitive behaviour therapy conducted only in a group for-

mat seems feasible, acceptable and effective for adult patients with Severe Health Anxiety.  
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6. CLINICAL IMPLICATIONS 

We suggest that personality pathology is included in the diagnostic assessment of physician-

referred psychiatric outpatients with Severe Health Anxiety to improve treatment. First, by offering 

these patients other treatments than G-CBT, because we found an association between concurrent 

cluster A or B PD and discontinuation from G-CBT. Second, to include findings of personality pa-

thology in the individual psychoeducation of the initial clinical assessment and in G-CBT, where 

specific CBT for dysfunctional personality schemas and traits are initiated. Third, after this short-

term G-CBT for SHA to offer patients with a concurrent PD long-term specialized treatment for PD 

in another psychiatric outpatient clinic. In addition, we suggest in treatment that personality disor-

ders and traits are better conceptualized and explained to patients as a vulnerability or liability fac-

tor for developing distress as Severe Health Anxiety and concurrent mental disorders rather than a 

mental disorder of its own. Patients with Severe Health Anxiety that either are refractory to previ-

ous G-CBT or have concurrent cluster A or B personality disorders should be offered other treat-

ments e.g. psychotropic medication or individual CBT instead of G-CBT. 

The characteristic pathologic personality traits of SHA can further be used by health providers in 

the management by improving their understanding for their dysfunctional cognitions, emotions, 

bodily sensations and behaviours. The Negative Affectivity describes a state of frequent and intense 

negative emotions, especially Anxiousness with nervousness, tenseness, panic, worries and intoler-

ance of uncertainty and Separation Insecurity with fears of being alone due to rejection or separa-

tion from significant others based in a lack of self-confidence. The low Antagonism describes a 

state of conflict avoidance because of low self-esteem and elevated sensitivity towards personal 

criticism especially with low Attention Seeking creating general social avoidance behaviours. 

Therefore, give these patients enough time, patience, thrust and self-confidence and let them speak 

freely about their illness perceptions, behaviours and needs. If sound medical reassurance is not 

sufficient, perform a thorough assessment of the psychopathology both including a non-structured 

clinical interview followed by a short structured interview to catch additional mental comorbidity, 

and use the individual illness model to do individual psychoeducation. CBT therapists are encour-

aged to utilize the manual and implement G-CBT for psychiatric outpatients with SHA, because it 

poses a dynamic, rewarding and possibly cost-effective alternative to I-CBT. Therapists should con-

tinuously use feedback from patients and therapists to personalize and fit this G-CBT to the pa-

tients, therapists, clinical routines and resources. We suggest that group therapists are supervised 

and that they read about treating health anxiety (194) and conducting group CBT (195) while con-

ducting this G-CBT. 
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7. FURTHER RESEARCH PERSPECTIVES 

Much more data has been collected in the RCT, and we have planned also to examine predictors 

of outcome of G-CBT, outcome of personality pathology, of the illness perception, of support-group 

and network status, of the initial clinical assessment including results from the individual illness 

model, of the specific elements of G-CBT, and at 2 year follow-up. In addition, studies have been 

suggested to examine the relation between personality, psychopathology, functional impairment and 

quality of life in SHA and between the illness perception and personality pathology. Finally, a cost-

effectiveness analysis of G-CBT has been suggested. 

Internationally, we suggest comparative studies of health anxiety using instruments for DSM-5 

for categorical and dimensional assessment of personality pathology. These should include appro-

priate control groups of clinical samples as well as groups representative of the community. In gen-

eral, we suggest longitudinal studies to establish the causal direction between personality pathology 

and health anxiety. In addition, we suggest studies to examine the association between health anxie-

ty and low self-esteem more thoroughly. 

We suggest to incorporate the novel findings of personality pathology in the further development 

of treatments for patients with SHA, e.g. in the manual for G-CBT. The effectiveness of G-CBT 

should also be examined in less specialized clinical settings. In addition, the outcome of different 

formats of CBT should be compared in RCTs, where the active elements also can be examined. 

If we were to reproduce the present RCT in a more ideal design, the PI should be independent 

from G-CBT and without allegiance to it. A pre-intervention should be avoided. The cut-off on WI-

7 for inclusion should be raised to 35, however, alternative primary outcome measures as HAI or 

the Illness Attitudes Scales (IAS) should considered. Exclusion criteria for concurrent cluster A and 

B PDs, CBT refractoriness and other effective treatments should be added. The initial clinical as-

sessment, the final assessment and the interrater reliability assessment should be performed by two 

experienced and independent psychiatrists blinded for the intervention allocation, also performing 

interrater training. The block-randomisation should be stratified for gender, age, comorbidity and 

WI-7 scores, and the randomized allocation should be centralized. An evaluator primary outcome 

measure as the Yale-Brown Obsessive Compulsive Scale for Hypochondriasis (H-YBOCS) could 

be chosen. Other and fewer secondary outcome measures should be considered. Other effective 

treatments and side effects might be assessed by self-report questionnaires or in the blinded final 

assessment. Remission and functioning should be assessed in the blinded final assessment. The 

primary outcome baseline value shall be added in the outcome analysis. Unless the real objective is 

educational, unexperienced researchers should not conduct a RCT.  
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8. ENGLISH SUMMARY 

Severe Health Anxiety (SHA) or hypochondriasis is frequent, persistent and costly, yet seldom 

diagnosed and treated. In addition, HY is often associated with personality pathology, but empirical 

studies have reported inconsistent prevalence rates of personality disorders (PDs). Randomised con-

trolled trials (RCT) of HY have shown effectiveness of individual cognitive behaviour therapy (I-

CBT), mixed interventions of I-CBT and Group-CBT, and third wave (CBT) group-interventions. 

CBT conducted only in a group format (G-CBT) has only shown feasibility and effectiveness in 

uncontrolled studies including six patients in a hospital setting and for a less representative sample 

consisting of 24 patients in a psychiatric outpatient setting. In a specialized psychiatric outpatient 

setting, we first aimed to examine feasibility of G-CBT for physician-referred psychiatric outpa-

tients with SHA and for a future RCT named the CHAG-Trial. During 2013-14 G-CBT was con-

ducted by two therapists in two groups of seven patients three hours weekly for 12 weeks followed 

by a Booster meeting 12 weeks after in the Clinic for Liaison Psychiatry in Koege, Denmark. Par-

ticipants were consecutively referred from physicians in Zealand. Feasibility was examined for re-

cruitment rate, attrition, organization and effectiveness. Measures for effectiveness were self-report 

questionnaires for degree of health anxiety: Whiteley Index-7 (WI-7) and Short Health Anxiety 

Inventory (HAI-18) and interview assessed remission and functioning (GAF-F) from baseline to 3-

months follow-up (3FU). The recruitment rate was 1.4 patient/month. Attrition was low with a 

dropout in G-CBT of 7%. Only one senior therapist was available in the organization besides the 

principal investigator (PI). G-CBT showed effectiveness on all outcome measures except for WI-7 

at 3FU. This latter finding might be due to inclusion of patients with concurrent borderline person-

ality disorder. In conclusion, it seemed feasible to conduct G-CBT for physician-referred psychiat-

ric outpatients with SHA. With improved recruitment rate, we also found it feasible to conduct a 

future RCT. 

The aim of the CHAG-Trial was to examine effectiveness of CBT for patients with Severe 

Health Anxiety treated only in Group compared to waitlist using a RCT with two parallel arms and 

block randomisation equally allocating participants to either G-CBT for three months with 6-

months follow-up (6FU) or a waitlist control group for nine months. Both studies were funded by 

the Scientific Research Fund in Region Zealand, and the RCT protocol was registered on 

www.clinicaltrials.gov, Identifier: NCT02131883. During 2014-2015, the necessary 84 consecu-

tively physician-referred psychiatric outpatients fulfilling research criteria for SHA were enrolled. 

Participants were assessed diagnostically at baseline with the Schedules for Clinical Assessment in 

Neuropsychiatry (SCAN 2.1) and the Structured Clinical Interview for DSM-IV Axis II (SCID-II). 

Participants were assessed with standardized self-report questionnaires at pre-assessment, baseline, 
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post-treatment, 3FU and 6-month follow-up (6FU). The predefined primary outcome was WI-7 

change score difference between groups from baseline to 6FU. Secondary outcomes measures were 

the Personality Inventory for DSM-5 (PID-5) and measures for health anxiety, mental and physical 

health, quality of life and blinded assessment for remission rate and functioning. Additionally, 84 

matched healthy controls were administered PID-5 in the sub-study examining personality patholo-

gy. The study showed that 97.6% of the participants also met criteria for DSM-IV HY, and 71.4% 

met criteria for PDs: Avoidant (22.6%), Obsessive-Compulsive (16.7%), Depressive (16.7%), De-

pendent (7.1%), Paranoid (3.6%), Borderline (2.4%) and PD Not Otherwise Specified (32.1%). Se-

verity of health anxiety was associated with severity of personality pathology and differentiated 

patients from comparison groups. PID-5 trait domains of Negative Affectivity, Detachment, low 

Antagonism and low Disinhibition, and trait facets of Anxiousness, Separation Insecurity and low 

Attention Seeking emerged as unique predictors of SHA. In the CHAG-Trial two pairs of therapists 

conducted six groups of seven patients allocated to G-CBT for three hours weekly for 12 weeks 

followed by a Booster meeting 12 weeks after. The PI developed the G-CBT manual and was senior 

therapist in three of six G-CBT courses. The predefined statistical model to be used for outcome 

analysis was the unconstrained linear mixed model without adjustment for baseline values, even 

though baseline imbalances were found. Intention to treat (ITT) analysis including 40 completers in 

each group showed a significant difference between groups of 28.6 points (95% CI: 16.2-40.9, p < 

0.001) on WI-7 mean score in favour of G-CBT, and 50% had a marked treatment response (WI-

7>=26) with a NNT of 2.9 at 6FU. Secondary outcomes for health anxiety, general anxiety, emo-

tional distress and functioning were also statistically significant in favour of G-CBT, but not for 

remission, depression, physical health and quality of life. Of the participants, 96% were satisfied 

with the initial clinical assessment, and 95% accepted the diagnosis - SHA. On average patients 

attended 12 of 13 meetings of G-CBT, did homework for 2.4 hours a week, 88% were satisfied with 

G-CBT, and 10% dropped out from G-CBT. In conclusion, CBT conducted only in a group format 

seems feasible, acceptable and effective for adult patients with SHA. As a concurrent cluster A or B 

PD seem to be associated with discontinuation from G-CBT, it is suggested that these patients be 

offered other treatments e.g. psychotropic medication or individual CBT. SHA seems to be associ-

ated with personality pathology, therefore both should be diagnostically assessed to improve treat-

ment.  
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9. DANSK RESUME 

Svær helbredsangst (SHA) tidligere kaldt hypokondri forekommer hos ca. 1.5% af befolkningen. 

SHA er vedvarende og kostbar, men bliver ofte hverken diagnosticeret eller behandlet. SHA bliver 

ofte associeret med personlighedsforstyrrelse (PF), men empiriske studier har vist store forskelle i 

forekomsten. Lodtrækningsforsøg af patienter med SHA har vist god effekt af individuel kognitiv 

adfærdsterapi (KAT), blandet individuel og gruppe KAT og 3. bølge (KAT) gruppebehandling. 

KAT kun udført i gruppe (G-KAT) har kun vist gennemførlighed og effekt i to små ukontrollerede 

forsøg, et med 6 patienter på et hospital, og et andet med 24 patienter, som var mindre repræsentati-

ve for en psykiatrisk klinik. 

Et pilotforsøg blev udført fra 2013 til 2014 i Klinik for Liaisonpsykiatri i Køge for at undersøge 

gennemførligheden af G-KAT for læge henviste ambulante psykiatriske patienter med SHA fortlø-

bende henvist fra læger på hele Sjælland til specialiseret psykiatrisk behandling samt gennemførlig-

heden af et senere lodtrækningsforsøg kaldt CHAG-Trial. Der blev gennemført to gange G-KAT 

hver forløbende over 12 uger 3 timer ugentligt og afsluttet med et Booster-møde 12 uger efter ud-

ført af 2 behandlere for 7 patienter med svær helbredsangst i hver gruppe. Gennemførligheden blev 

undersøgt ud fra rekrutteringsraten, dropout, organisationen og effekten. Effekten blev undersøgt 

med to standardiserede selvrapporterings-spørgeskemaer for graden af helbredsangst: Whiteley 

Index 7 og Short Health Anxiety Inventory (18 items) samt helbredelse og funktionsevne vurderet 

ved lægeinterview fra start til Booster-mødet kaldt 3-måneders opfølgningen (3FU). Rekrutterings-

raten var 1.4 patient/måned. Dropout i G-KAT var 7%. Der fandtes kun én hovedterapeut i organi-

sationen udover forskeren selv. G-KAT var effektiv på alle effektivitetsmål undtagen WI-7 ved 

3FU, hvilket kunne skyldes at to patienter havde samtidig borderline personlighedsforstyrrelse. Pi-

lotforsøget viste at G-KAT for læge henviste ambulante psykiatriske patienter med SHA syntes 

gennemførligt i klinikken. Hvis rekrutteringsraten kunne fordobles, ville man også kunne gennem-

føre et lodtrækningsforsøg.   

Formålet med lodtrækningsforsøget var så at undersøge effekten af G-KAT for patienter med 

SHA med et design bestående af 2 parallelle ben og lodtrækning i blokke af 14 ligeligt fordelende 

patienterne til enten G-KAT i 12 uger og efterfølgende 6-måneders opfølgning (6FU) eller venteli-

ste i 9 måneder med tilbud om G-KAT herefter. Begge studier blev udført med økonomisk støtte fra 

Den Videnskabelige Forskningsfond i Region Sjælland, og lodtrækningsforsøgets protokol blev 

registreret på www.clinicaltrials.gov, ID: NCT02131883. Fra 2014 til 2015 blev de nødvendige 84 

ambulante psykiatriske patienter med SHA rekrutteret. Deltagerne blev udredt diagnostisk med de 

to semi-strukturerede interviews kaldt SCAN for generelle psykiske lidelser og SCID-II for PF. De 

fleste effektmål var standardiserede selvrapporterings-spørgeskemaer, som deltagerne udfyldte før 
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udredningssamtalen, før lodtrækningen (start), lige efter 12-ugers gruppebehandlingen, ved 3FU og 

6FU. Det primære effektmål var forskellen imellem grupperne på WI-7 scoren i ændringen fra start 

til 6FU indenfor den enkelte gruppe. De sekundære effektmål var personlighedsspørgeskemaet til 

DSM-5 (PID-5) og andre standardiserede selvrapporterings-spørgeskemaer for graden af helbreds-

angst, mental og fysisk helbred, livskvalitet og et blændet telefonisk interview for helbredelse og 

funktionsevne. Yderligere 84 matchede raske kontroller blev inkluderet i et underforsøg for at be-

skrive deltagernes personlighed. 97.6% af deltagerne havde også DSM-IV hypokondri, 71.4% hav-

de også en PF af typerne Ængstelig (22.6%), Tvangspræget (16.7), Depressiv (16.7%), Dependent 

(7.1%), Paranoid (3.6%), Borderline (2.4%) og Uspecificeret PF (32.1%). Sværhedsgraden af hel-

bredsangsten var associeret med sværhedsgraden af personlighedsforstyrrelse, hvilket blev brugt til 

at sammenligne grupper. De karakteristiske personlighedstræk hos patienter med SHA var Negativ 

Affektivitet, Indadvendthed, Samvittighedsfuldhed, Venlighed, Ængstelighed, Separationsusikker-

hed og lav Opmærksomhedssøgen. I lodtrækningsforsøget udførte to terapeutpar samlet seks gange 

G-KAT for syv patienter i hver gruppe. G-KAT blev udført tre timer ugentligt over tolv uger og 

med Booster-mødet tolv uger efter. Hovedforskeren udviklede manualen til gruppebehandlingen og 

udførte selv behandlingen i tre af de seks grupper under forsøget. Den prædefinerede statistiske 

model til effektanalyserne var den frie linære mixed model uden korrektion for ulighed ved start, 

selvom disse var tilstede. Intention to treat (ITT) analyse med 40 deltagere i hver gruppe, som ud-

fyldte alle spørgeskemaer, viste en signifikant forskel imellem grupperne på 28.6 point (points 

(95% CI: 16.2-40.9, p < 0.001) i gennemsnit på WI-7 scoren til fordel for G-KAT, og 50% havde en 

stor klinisk effekt (WI-7>=26) med NNT på 2.9 ved 6FU. Sekundære effektmål for helbredsangst, 

general angst, emotionel stress og funktionsevne var alle statistik signifikante til fordel for G-KAT, 

men ikke for helbredelse, depression, fysisk helbred og livskvalitet. 96% af deltagerne var tilfredse 

med den indledende udredning, 95% accepterede diagnosen SHA. Patienterne deltog i gennemsnit i 

12 af 13 gruppemøder og udførte hjemmeopgaver i 2.4 timer om ugen. 88% var tilfredse med grup-

pebehandlingen, hvor kun 10% havde dropout. Ud fra lodtrækningsforsøget blev konkluderet, at G-

KAT synes både gennemførligt, acceptabelt og effektivt for voksne patienter med SHA. Da comor-

bid klynge A (sære) og B (dramatiske) typer af PF synes at være associeret med dropout fra G-

KAT, anbefales det at tilbyde disse patienter med SHA anden behandling end G-KAT f.eks. medi-

kamentel behandling eller individuel KAT. Da SHA synes associeret med PF, bør klinikere også 

udrede patienter med SHA for PF.   
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10. APPENDIX 

All the non-standardized self-report and assessment questionnaires used in the three studies includ-

ed in the thesis, they have not been translated to English, and therefore they are not included in the 

Appendix. All the standardized self-report questionnaires are not included in the thesis neither, ex-

cept for the primary outcome measure WI-7 that is included here in the Appendix. Still, all the 

standardized self-report questionnaires should be found in English translations on the internet. 

However, all the material mentioned above and used in the three studies included in the thesis can 

be found in the original Danish versions on the homepage of the Psychiatric Research Unit Region 

Zealand Denmark, along with the manual for G-CBT that has been translated to English (my com-

pliments to the research secretary): http://www.regionsjaelland.dk/psykforsk 

 

Contents of the Appendix 
1. Inclusion and exclusion criteria used in the studies 

2. Whiteley Index 7 (in English)  

3. Alternative Table 2 for Paper II (WI-7 median used as cut-off) 
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1. Inclusion and exclusion criteria used in the present studies 
 

The inclusion criteria:  

1) research criteria for SHA (5) as primary and dominating disorder for at least the last six months 

2) a total score of minimum 21.4 points on the self-report questionnaire Whiteley Index 7 (level of 

health anxiety, total score 0-100)  

3) age between 18 and 65 years  

4) understand, read and speak Danish fluently 

5) informed written consent  

 

The exclusion criteria:  

1) risk of suicide 

2) current or previous psychotic disorder 

3) bipolar disorder 

4) serious medical condition 

5) substance or alcohol abuse 

6) pregnancy 
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2. Whiteley Index 7 

(for measuring degree of health anxiety) 

!

Possible responses to every question: 

0 = Not at all 

1 = A little bit 

2 = Moderately 

3 = Quite a bit 

4 = A great deal 

 

In the past week, how much have you been bothered by: 

 

1. Do you think there is something seriously wrong with your body? 

2. Do you worry a lot about your health? 

3. Is it hard for you to believe the doctor when he tells you there is nothing to worry about? 

4. Do you often worry about the possibility that you have a serious illness? 

5. Are you bothered by many different pains and aches? 

6. If a disease is brought to your attention (e.g., on TV, radio, the newspapers, or by someone   you 

know), do you worry about getting it yourself? 

7. Do you find that you are bothered by many different symptoms? 

 

Scoring for a 0-100 score scale: all responses are added up, then multiplied by 100/28 
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3. Alternative Table 2 for Paper II (WI-7 median used as cut-off) 
Table 2. Personality differences between patients with Severe Health Anxiety (SHA) with high and low lev-
els of health anxiety (WI-7 median score = 50) and bivariate association with personality variables 

!

Low!WI@7!
(n!=!44)!

High!WI@7!
(n!=!40)!

! Differences! !
Association!
(n!=!84)!
!

SCID%II&count&scores& M! SD! M! SD! ! p! d& ! HAI@18! WI@7!

Avoidant! 2.07! 2.07! 1.83! 1.85! ! .731! ns.! ! 0.16! 0.12!
Dependent! 1.02! 1.59! 0.88! 1.32! ! .905! ns.! ! 0.06! 0.08!
Obsessive:Compulsive! 1.57! 1.56! 1.83! 1.80! ! .584! ns.! ! 0.23! 0.12!
Paranoid! 0.36! 0.81! 0.38! 0.70! ! .568! ns.! ! 0.14! 0.18!
Schizotypal! 1.50! 1.85! 1.83! 2.01! ! .175! ns.! ! 0.02! :0.13!
Schizoid! 0.43! 0.90! 0.63! 0.90! ! .175! ns.! ! :0.04! :0.04!
Histrionic! 0.05! 0.21! 0.00! 0.00! ! .254! ns.! ! 0.17! 0.20!
Narcissistic! 0.18! 0.54! 0.05! 0.22! ! .136! ns.! ! 0.17! 0.11!
Borderline! 0.02! 0.15! 0.13! 0.46! ! .409! ns.! ! 0.02! 0.08!
Antisocial! 0.00! 0.00! 0.05! 0.22! ! .606! ns.! ! :0.08! :0.05!
Passive:Aggressivea! 0.55! 1.34! 0.55! 1.01! ! .568! ns.! ! 0.04! 0.07!
Depressivea! 0.07! 0.33! 0.03! 0.16! ! .415! ns.! ! 0.28! 0.25!
Total!criterion!count! 7.82! 6.30! 8.15! 5.39! ! .533! ns.! ! 0.27! 0.24!
PID%5&traits& ! ! ! ! ! ! ! ! ! !
Negative!Affectivity! 1.20! 0.60! 1.53! 0.48! ! .006! 0.63! ! 0.49! 0.36!
Emotional!Lability! 1.06! 0.64! 1.47! 0.55! ! .006! 0.69! ! 0.44! 0.37!

!!!!Anxiousness! 1.55! 0.66! 2.09! 0.57! ! .000! 0.89! ! 0.65! 0.50!
!!!!Separation!Insecurity! 0.98! 0.77! 1.04! 0.69! ! .536! ns.! ! 0.17! 0.07!
!!!!Submissiveness! 0.94! 0.69! 0.88! 0.77! ! .645! ns.! ! 0.16! 0.08!
!!!!Perserveration! 0.63! 0.46! 0.78! 0.53! ! .170! ns.! ! 0.18! 0.18!
Detachment! 0.72! 0.51! 1.00! 0.48! ! .006! 0.65! ! !!!0.43! 0.38!
Anhedonia! 1.04! 0.59! 1.50! 0.51! ! .001! 0.84! ! 0.52! 0.44!

!!!Withdrawal! 0.62! 0.56! 0.90! 0.65! ! .043! 0.46! ! 0.37! 0.30!
!!!Depressivity! 0.59! 0.64! 0.96! 0.58! ! .001! 0.61! ! 0.48! 0.35!
!!!Restricted!Affectivity! 0.67! 0.52! 0.70! 0.47! ! .577! ns.! ! 0.11! 0.10!
!!!Intimacy!Avoidance! 0.50! 0.62! 0.61! 0.71! ! .518! ns.! ! 0.19! 0.20!
!!!Suspiciousness! 0.65! 0.53! 0.90! 0.69! ! .085! ns.! ! 0.26! 0.24!
Antagonism! 0.49! 0.46! 0.38! 0.33! ! .034! :0.28! ! :0.06! :0.12!
!!!Manipulativeness! 0.75! 0.61! 0.58! 0.49! ! .238! ns.! ! :0.09! :0.14!
!!!Deceitfulness! 0.39! 0.52! 0.33! 0.40! ! .881! ns.! ! 0.04! :0.04!
!!!Grandiosity! 0.34! 0.45! 0.25! 0.32! ! .601! ns.! ! :0.12! :0.12!
!!!Attention!Seeking! 0.71! 0.55! 0.51! 0.45! ! .096! ns.! ! :0.08! :0.16!
!!!Callousness! 0.24! 0.30! 0.15! 0.19! ! .146! ns.! ! :0.14! :0.12!
!!!Hostility! 0.77! 0.54! 1.00! 0.64! ! .115! ns.! ! 0.26! 0.24!
Disinhibition! 0.67! 0.50! 0.76! 0.42! ! .169! ns.! ! 0.16! 0.16!
!!!Impulsivity! 0.66! 0.56! 0.70! 0.53! ! .598! ns.! ! 0.02! 0.04!
!!!Irresponsibility! 0.50! 0.56! 0.51! 0.49! ! .584! ns.! ! 0.08! 0.09!
!!!Distractibility! 0.86! 0.63! 1.06! 0.60! ! .136! ns.! ! 0.27! 0.23!
!!!Risk!Taking! 1.06! 0.44! 0.74! 0.40! ! .000! :0.79! ! !@0.46! @0.36!
!!!Rigid!Perfectionism! 0.85! 0.55! 1.21! 0.75! ! .037! 0.55! ! 0.33! 0.32!
Psychoticism! 0.37! 0.34! 0.44! 0.36! ! .280! ns.! ! 0.20! 0.16!
Eccentricity! 0.53! 0.55! 0.60! 0.58! ! .461! ns.! ! 0.19! 0.11!

!!!Cog.!&!Perc.!Dysreg.! 0.37! 0.36! 0.43! 0.32! ! .185! ns.! ! 0.23! 0.24!
!!!Unusual!Beliefs! 0.22! 0.32! 0.28! 0.37! ! .389! ns.! ! 0.08! 0.09!
PID:5!Total! 0.69! 0.40! 0.82! 0.30! ! .039! 0.38! ! 0.35! 0.27!
Note. p-values are derived from independent samples Mann-Whitney U-test; d = Cohen’s d effect size; ns.=non-significant effect. 
Boldfaced correlation coefficients are significant at the 0.05 level. HA: research criteria (Per Fink et al.. 2004). SCID-II = Structured 
Clinical Interview for DSM-IV Axis II. DSM-IV = Diagnostic and Statistical Manual of Mental Disorders 4. edition (American 
Psychiatric Association). SCID-II scores are criterion-counts. PID-5 = Personality Inventory for DSM-5. HAI-18 = Health Anxiety 
Inventory (18 items); WI-7 = Whiteley Index 7 (7 items). aAppendix diagnoses in DSM-IV. 
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Mathias Skjernov, Per Fink, Brian Fallon, Flemming Rasmussen, Erik Simonsen  

 

ABSTRACT 

Objective: The prevalence of Severe Health Anxiety (SHA) or hypochondriasis is approximately 

1.5% in general populations and 5% in primary care. The disorder is mostly undiagnosed, and the 

course is often persistent and costly in social and health expenses. A meta-analysis has shown effec-

tiveness of individual cognitive behaviour therapy (CBT) for hypochondriasis, whereas CBT con-

ducted only in group (Group-CBT) has only shown feasibility and effectiveness in uncontrolled 

studies in a hospital setting and for a less representative sample in a psychiatric outpatient setting. 

We aimed to examine feasibility of Group-CBT for physician-referred psychiatric outpatients and 

for a future randomised controlled trial (RCT) named the CHAG-Trial. 

 

Methods: We conducted Group-CBT in two groups of seven patients with SHA in the Clinic for 

Liaison Psychiatry in Koege, Denmark during 2013-14. Patients were referred from physicians in 

Zealand. Feasibility was examined about recruitment rate, attrition, organization and effectiveness. 

Measures for effectiveness were self-report questionnaires for degree of health anxiety: Whiteley 

Index-7 (WI-7) and Short Health Anxiety Inventory (HAI-18) and interview assessed remission and 

functioning (GAF-F) from baseline to 3-month follow-up (3FU). 

 

Results: Recruitment rate was 1.4 patient/month. Attrition was low with a dropout of 7%. One sen-

ior therapist was available in the organization. Group-CBT showed statistically significant effect on 

all outcome measures except for WI-7 at 3FU; this latter finding may be due to inclusion of patients 

with concurrent borderline personality disorder. 

 

Conclusion: CBT conducted only in group seems feasible for physician-referred psychiatric outpa-

tients with SHA. With modifications, we also found it feasible to conduct a future RCT. 

 

Keywords: Cognitive behaviour therapy; Feasibility; Group-CBT; Health anxiety; Hypochondriasis; 

RCT 
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INTRODUCTION 

     The prevalence of Severe Health Anxiety (SHA) (Fink et al., 2004), DSM-IV hypochondriasis 

(APA, 1994) or ICD-10 hypochondriacal disorder (WHO, 1992) depends on the diagnostic criteria 

and the assessment methods used and the subpopulation studied. It is found to be 0.2-4.5 % in gen-

eral populations (Faravelli et al., 1997; Looper & Kirmayer, 2001; Weck, Richtberg, & Neng, 2014) 

and 0.8-9.5 % in primary care (Fink et al., 2004; Gureje, Ustün, & Simon, 1997). Earlier, hypo-

chondriasis was considered difficult to treat (Kenyon, 1964), the disorder is mostly undiagnosed 

(Beaber & Rodney, 1984), and the course for hypochondriasis and SHA is often persistent and very 

costly in social and health expenses (Barsky, Ettner, Horsky, & Bates, 2001; Barsky, Fama, Bailey, 

& Ahern, 1998; Creed & Barsky, 2004; Fink, Ørnbøl, & Christensen, 2010; Mykletun et al., 2009; 

Sunderland, Newby, & Andrews, 2013). 

     Individual cognitive behaviour therapy (I-CBT) developed from the early 1990s with a proposed 

general illness model of perpetuating cognitive and behavioural factors (Warwick & Salkovskis, 

1990) and somatosensory amplification (Barsky & Wyshak, 1990) has proven effective in a 

Cochrane meta-analysis of psychological treatments for patients with hypochondriasis including six 

randomised controlled trials (RCT) (Thomson & Page, 2007). The effective factors found were psy-

choeducation, stress management, cognitive restructuring, response prevention and exposure. 

Mixed interventions with Group-CBT (G-CBT) including I-CBT to prevent patients from counter-

productive treatment and scaring each other away by telling their illness stories too early in the 

group (Wattar et al., 2005), has also shown effectiveness (Bleichhardt, Timmer, & Rief, 2005; 

Sørensen, Birket-Smith, Wattar, Buemann, & Salkovskis, 2011; Weck, Gropalis, Hiller, & 

Bleichhardt, 2015). Four RCT’s of different less confrontational group interventions with either 

psychoeducation and problem-solving (Avia, 1996; Buwalda, Bouman, & van Duijn, 2006) or third 

wave CBT with mindfulness based cognitive therapy (MBCT) (McManus, Surawy, Muse, 

Vazquez-Montes, & Williams, 2012) for patients with hypochondriasis, and acceptance and com-

mitment therapy (ACT) (Eilenberg, Fink, Jensen, Rief, & Frostholm, 2016) for patients with SHA 

have shown effectiveness with low dropout rates from 6-13%.  

     So far, only two small uncontrolled studies of CBT conducted only in a group format with main-

ly classical CBT (first and second wave) for patients with hypochondriasis have been conducted. 

These studies found feasibility and effectiveness. One study was conducted in a hospital setting and 

included a group of six patients. They were recruited during one year, and all completed 90 minutes 

of G-CBT once a week for nine weeks with significant effect after treatment on less numbers of 

visits to a doctor (Stern & Fernandez, 1991). The other study was conducted in a psychiatric outpa-

tient clinic, but the 24 patients were also included from self-referrals making it a less representative 

sample of a psychiatric outpatient setting. The treatment was two hours of G-CBT for six patients 
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once a week for 10 weeks, but the G-CBT also included the third wave intervention mindfulness. 

The attrition found was low. Only one participant did not complete the outcome measures (4%), 

two participants attended less than five of the 10 sessions (8% dropout), and participants attended 

an average of 7.6 of 10 sessions. A significant effect was found on reducing health anxiety meas-

ured by the self-report questionnaires Health Anxiety Inventory (HAI) and Illness Attitudes Scale 

(IAS) at 6-month follow-up, and medical and nonmedical costs were substantially lowered after 

treatment (Hedman et al., 2010). 

     G-CBT has the potential to be more cost-effective than I-CBT, providing equal efficacy but us-

ing fewer therapist hours per patient (Brown et al., 2011). Few CBT-therapists are trained in third 

wave CBT and G-CBT is easier to apply than mixed interventions. G-CBT also seems to have other 

advantages over I-CBT with patients validating each other and doing social skills-training in the 

group, creating a support-group and being manualized describing a structured treatment. 

     Before examining the effectiveness of G-CBT for the first time in a RCT named the CHAG-Trial 

(Skjernov, 2014), we needed to examine the feasibility of G-CBT and a future RCT in a naturalistic 

psychiatric outpatient treatment setting, where neither research nor G-CBT had been conducted 

before. Factors of treatment feasibility do not yet seem well defined (Arain, Campbell, Cooper, & 

Lancaster, 2010; Eldridge et al., 2016; Lancaster, Dodd, & Williamson, 2004; Thabane et al., 2002), 

however, our aims were to examine: 1) recruitment rate (rate of referrals, recruitment methods, ini-

tial clinical assessment acceptance, inclusion and exclusion criteria), 2) attrition (waiting time for 

G-CBT, dropout, attendance, side effects, satisfaction, collecting measures), 3) organization (avail-

able therapists, therapist feedback, manual, staff, physical facilities, and 4) effectiveness (outcome 

measures, other effective treatments, inclusion and exclusion criteria). 

 

METHODS 

Participants and setting  

     This non-controlled prospective study was carried out at the Clinic for Liaison Psychiatry in 

Koege, Denmark. Patients were consecutively referred to the clinic from physicians in Zealand 

from March to December 2013. First, an experienced psychiatrist (the principal investigator) as-

sessed study eligibility (Figure 1) assessing all referrals of patients suspected of having SHA and 

their medical records. Second, the initial clinical assessment, a non-structured diagnostic interview 

of approximately three hours duration was conducted using the ICD-10 criteria for assessing gen-

eral psychopathology. The inclusion criteria were: 1) research criteria for SHA (Fink et al., 2004) as 

primary and dominating disorder for at least the last six months, 2) total score of at least 21.4 points 

on the self-report questionnaire Whiteley Index 7 (WI-7, degree of health anxiety), 3) age between 

18 and 65 years, 4) understand, read and speak Danish fluently, and 5) written informed consent to 
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participate in the study. The exclusion criteria were: 1) risk of suicide, 2) current or previous psy-

chotic disorder, 3) bipolar disorder, 4) abuse or dependency of alcohol, drugs or medication, 5) se-

rious medical condition, and 6) pregnancy. 

     Participants had no restrictions from having other treatments outside the clinic during their en-

rollment, but they were asked not to continue or begin other psychotherapy or begin or change med-

ication with psychotropic medications during their enrollment unless highly necessary. 

     Participants were placed on a waitlist until seven patients were collected, this lasting from four 

to six months, and the free of charge G-CBT could begin. No advertising of the study was made.  

 

Figure 1. Flowchart for the Feasibility Study 

 
 

Individual psychoeducation 

     At the end of the initial clinical assessment, the individual illness model (Figure 2) for patients 

with SHA was created by the principal investigator (PI) and the patient together, written down by 

the PI and given to the patient. Before describing the intervention, the PI used the individual illness 

model to conduct individual psychoeducation about the predisposing, precipitating and perpetuating 

factors of the patient´s SHA. The model was also included in G-CBT. As recommended, a partner 

or family member of the patient often joined in the individual psychoeducation, also to give a com-

mon validation of the created individual illness model. The individual illness model for SHA is a 

combination of the three known illness models: the bio-psycho-social illness model, the stress-

vulnerability-personality illness model and the basic CBT illness model.  
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Figure 2. The individual illness model 
 

 
Measures 

Attrition 

     At the beginning of each meeting, the therapists registered the attendance of the patients, and the 

patients registered their homework activity during the previous week. Attendance in less than eight 

of 13 meetings was defined as dropout. At the end of Meeting 12, the patients gave their anony-

mous written feedback for the entire 12-week G-CBT. The PI assessed the patient’s satisfaction and 

possible side effects from the answers to the open formulated questions of the written feedback: 

"What did you think was good and less good about the: therapy during the meetings, manual, 

homework assignments, therapists, group, the physical facilities and treatment as a whole?” The 

satisfaction was assessed as “dissatisfied”, “satisfied” or “very satisfied.”   

 

Effectiveness 

     Patients completed the self-report questionnaires during Meeting 1 (baseline), Meeting 7 (not 

registered for research), at the end of Meeting 12 (post-treatment), and at the end of the Booster 

Meeting (3FU).  

 

Outcome measures 

Whiteley Index 7 (WI-7), remission and clinical significant difference 

     One outcome measure for measuring degree of health anxiety was the short 7-item version with 

five response options, Whiteley Index 7 of the original 14-item self-report questionnaire Whiteley 

Index (WI) (Pilowsky, 1967) with two response options. Both WI-7 (Conradt, Cavanagh, Franklin, 

& Rief, 2006; Fink et al., 1999; Höfling & Weck, 2013) and WI (Hiller, Rief, & Fichter, 2012) have 

been found psychometrically reliable and valid for screening, and are widely used for monitoring 

changes in the degree of health anxiety during therapy (Eilenberg et al., 2016; Hedman et al., 2015). 
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Every question for WI-7 was scored on a 5 level Likert scale from 0 to 4 points, and the total score 

was transformed to a 0-100 point scale by multiplying with 100 and dividing by 28 (higher score 

indicates higher degree of health anxiety).  

     A cut-off below 21.4 points for remission was defined from a former study in primary care, 

where only 10% of medical patients had a WI-7 score above 21.4 points at two years follow-up 

(Fink et al., 2010). Thus, a score above 21.4 points was considered above the normal range and a 

potential case of SHA. Remission was also defined as not fulfilling the diagnostic criteria for SHA 

at the final clinical assessment, which was a 30 minutes non-structured diagnostic interview per-

formed by the PI immediately after the end of G-CBT. 

     Similar to a comparative study (Eilenberg et al., 2016), a clinically significant difference was 

predefined as a reduction on WI-7 of at least 0.5 Standard Deviation (SD) (ie, a change of at least 

12.5 points), and a large clinically significant difference as a reduction of at least 1 SD (ie, a change 

of at least 25 points) (Eilenberg, Kronstrand, Fink, & Frostholm, 2013; Fink et al., 2010; Jacobson 

& Truax, 1991). 0.5 SD is often used in research on measures of health-related quality of life as the 

cut-off for minimal important difference (Norman, Sloan, & Wyrwich, 2003). 

 

Short Health Anxiety Inventory (HAI-18) 

     Another outcome measure for measuring the degree of health anxiety was the well-validated 

self-report questionnaire, the Short Health Anxiety Inventory, which exists in two versions: HAI-14 

and HAI-18 (Alberts, Hadjistavropoulos, Jones, & Sharpe, 2013; Salkovskis, Rimes, Warwick, & 

Clark, 2002). We used HAI-18 which consists of 18 items, each scored on a four response option 

Likert Scale from 0-3 points giving a total score of 0-54 points (higher score indicates higher degree 

of health anxiety); this scale has also been used for monitoring changes in the degree of health anxi-

ety during therapy (Hedman et al., 2011; McManus et al., 2012). 

 

Global Assessment of Functioning (GAF-F) 

     At the initial and final clinical assessment, the PI also assessed patients´ functioning as a mean 

for the last three month with the widely used, psychometrically reliable and valid Global Assess-

ment of Functioning (Startup, Jackson, & Bendix, 2002) split version with the Functioning scale, 

GAF-F (total score: 1-100 points, higher score means less functional impairment) (Pedersen, 

Hagtvet, & Karterud, 2007; Pedersen & Karterud, 2012).  

 

Other effective treatments 

     In the final clinical assessment the PI also assessed patients´ for other effective treatments from 

start of G-CBT to after the Booster Meeting at 3 FU.  
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Group-CBT  

Setting, therapists and manual 

     The patients were treated by two CBT trained therapists consecutively in two groups of seven 

patients at the clinic on a fixed weekly day. The duration of the G-CBT was three hours weekly for 

12 weeks, and the G-CBT finished 12 weeks after Meeting 12 by a three hours Booster Meeting 

giving a total duration of 39 hours. The PI was the senior therapist in both groups, and a psycholo-

gist and a nurse were co-therapists. All therapists had prior experience in conducting group therapy 

and treating patients with SHA with I-CBT.  

     An external psychologist supervised the group therapists for approx. two hours every third week 

during each G-CBT.  

     The PI wrote the manual inspired by several CBT manuals (Barsky & Ahern, 2004; Eilenberg et 

al., 2016; Schröder et al., 2010) and books (Abramowitz & Braddock, 2008; Taylor & Asmundson, 

2004; Woolfolk & Allen, 2007) on treating patients with health anxiety and somatoform disorders 

and supervised by the psychologist and the supervising psychologist for the G-CBT. The PI de-

signed one common manual, so the treatment was fully transparent between the therapists and the 

patients. PowerPoint presentations were provided for every meeting by the therapists to guide the 

therapy. The intervention also consisted of a two hours psychoeducational meeting for key persons 

from the patient’s networks invited by the patients. 

 

Contents of G-CBT  

     Meeting 1 contained general psychoeducation about G-CBT, SHA, concurrent anxiety, depres-

sive, personality and somatoform disorders, where the latter basically were described as stress-

related disorders, and stress was defined as persistent exhaustion both physically and mentally (Fig-

ure 3). At Meeting 1 the patients presented themselves to the group sharing their social backgrounds 

and expectations for the G-CBT. Meeting 2 and 3 contained general stress management, e.g. with 

relaxation exercises as a soft entry before confronting each other in detail with their illness stories in 

cognitive restructuring in Meeting 5. Introduced prematurely, the latter can result in unproductive 

treatment, where patients scare each other away, which can lead to early dropout. Meeting 2 also 

contained goal setting and the patients presented their illness stories to each other in a short form 

(maximum 5 minutes each). Meeting 4 contained introduction to cognitive restructuring with simple 

tools to cope with dysfunctional cognitions, e.g. Thought Room, where patients were instructed to 

have all their worries 15 minutes a day and write them down, and to keep a Positive Diary to im-

prove positive thinking and self-esteem (Fennell, 2009). Meeting 5-7 contained cognitive restructur-

ing of automatic negative thoughts, e.g. the dysfunctional illness conviction and schema restructur-

ing of dysfunctional schemas and vulnerable personality traits, e.g. dysfunctional conscientiousness, 
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orderliness and perfectionism with individual behavioural experiments (Padesky & Greenberger, 

1995). Meeting 8 contained response prevention of safety behaviours as bodily checking and seek-

ing reassurance. Meeting 9-10 contained exposure experiments both interoceptive exposure to bodi-

ly sensations that can trigger a panic attack, imaginary exposure for death anxiety (Furer et al., 

2007), and situational exposures to what the patients typically avoid, e.g. physical and social activi-

ties and ill patients. Meeting 11 contained individual written planning of relapse prevention. Meet-

ing 12 concluded the 12-weeks of G-CBT, and the patients gave their written feedback. If the pa-

tients wanted it, a support-group was fully established. Normally some members of a group sponta-

neously connected in a support-group through emails or a hidden Facebook group. Approx. 12 

weeks after Meeting 12 a Booster Meeting was conducted, where the therapeutic time and space 

was free, and the individual plans for relapse prevention were adjusted. The patients were encour-

aged to do 30-60 minutes of homework every day during their 12 weeks of G-CBT. For more de-

tailed information about the G-CBT; the manual is available in Danish and English translation for 

free download on the homepage of the Psychiatric Research Unit:  

http://www.regionsjaelland.dk/psykforsk.  

 

Figure 3. Contents of G-CBT 

 

1. Meeting. Psychoeducation 
2. Meeting. Stress management 
3. Meeting. Stress management continued 
4. Meeting. Cognitive restructuring. Simple methods 
5. Meeting. Cognitive restructuring 
6. Meeting. Schema restructuring 
7. Meeting. Cognitive restructuring continued 
8. Meeting. Response prevention 
9. Meeting. Interoceptive and imaginary exposure 
10. Meeting. Situational exposure 
11. Meeting. Relapse prevention 
12. Meeting. Conclusion 
13. Meeting. Booster 

 
 

Statistical analysis 

     Statistical analysis were conducted using SPSS Version 23. The outcome analysis was done only 

for the intent-to-treat sample. A former similar study (Eilenberg et al., 2016) found a normal distri-

bution of the total scores of WI-7 for patients with SHA. Therefore, even though the sample size 

was small, we did parametric analysis, and we did not do analysis of repeated measurements, but 

settled for a simple paired two-tailed t-test for change in outcome measures from baseline to the end 
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of 12 weeks G-CBT and from baseline to three months follow-up (3FU) on a 5% significance level. 

Patient # 10 was defined as dropout, and her last observation from Meeting 7 were replicated and 

carried forward (LOCF) to the end of 12 weeks G-CBT and at 3FU.   

 

Ethics 

     Assessed patients with SHA were offered a suggestion for alternative treatment with psycho-

tropic medication - the specific serotonin and reuptake inhibitor (SSRI), Sertraline. None of the as-

sessed patients chose psychotropic medication instead of G-CBT. All the enrolled patients gave 

written informed consent to participate in the study. The study was conducted in accordance with 

the Helsinki Declaration as revised 1989. 

 

RESULTS 

     The demographic and clinical data at baseline are presented in Table 1. 

 

Table 1. Demographic and clinical data at baseline 

Age!(mean)!in!years!(SD)! 39!(10.5)!
Female!(total!n=14)! 64%!(9)!
Partner!(and!live!together)! 71%!(10)!
Children!! 57%!(8)!
Education!short!(max.!11!years!of!school)! 57%!(8)!
Unemployment! 64%!(9)!
Social!welfare!receiving! 57%!(8)!
Age!(mean)!at!debut!of!SHA!in!years!(SD)! 30!(13.6)!
Duration!(mean)!of!SHA!in!years!(SD)! 9!(6.8)!
Severe!Health!Anxiety!(research!criteria)! 100%!(14)!
Hypochondriacal!Disorder!(F45.2,!ICD:10)! 100%!(14)!
WI:7!mean!score!(0:100)! 56!!
HAI:18!mean!score!(0:54)! 34!!
GAF:F!mean!score!(0:100)! 55!
Psychotropic!medications!(SSRI/SNRI)! 43%!(6)!
Panic!Disorder! 21%!(3)!
Obsessive!Compulsive!Disorder!(OCD)! 21%!(3)!
Anxiety!Disorders!in!total! 43%!(6)!
Depressive!Disorders!in!total!(Dysthymia)! 14%!(2)!
Obsessive!Compulsive!PD! 14%!(2)!
Borderline!PD! 14%!(2)!
Mixed!PD!(F61.0,!mostly!evasive!and!obsessive!PD!criteria)! 36%!(5)!
Personality!Disorders!(PD)!in!total! 64%!(9)!

SD=Standard Deviation. ICD-10=International Classification of Diseases 10. Edition (1994), World Health Organization (WHO). SHA=Severe 
Health Anxiety. WI-7=Whiteley Index 7. HAI-18= Health Anxiety Inventory 18 items. GAF-F=Global Assessment of Functioning the Functioning 
Scale. SSRI= Specific Serotonin Reuptake Inhibitors. SNRI=Serotonin and Norepinephrine Reuptake Inhibitors. 
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Measures 

Recruitment rate 

     The referral rate was 22 patients in 10 months without advertising. The recruitment rate was 14 

patients in 10 months corresponding to 1.4 patient/month following the inclusion and exclusion 

criteria. Three patients declined to participate: two patients because of the time and the location of 

the G-CBT, and the last patient gave no reason for the decline. So at least 21 of 22 patients (95%) 

seemed to accept the initial clinical assessment.  

 

Attrition 

     On average patients waited approx. 2.5 months for G-CBT. One of 14 patients dropped out dur-

ing G-CBT (7%), because after the initial clinical assessment, she discovered that she was pregnant. 

Therefore, she had pregnancy related symptoms during G-CBT and could only participate in four of 

the 13 meetings. Everyone but this patient completed all the outcome measures, but she also com-

pleted the final clinical assessment. The 14 patients participated in a mean of 11 of 13 meetings in 

G-CBT with a mean homework activity of 2.4 hours a week.  

     Eleven of 14 patients (79%) returned the anonymous written feedback at the end of Meeting 12. 

The main results here were that three of the 11 patients (27%) spontaneously reported side effects 

from the G-CBT. The side effects were all increase in health anxiety in the beginning of G-CBT due 

to exposure to illness stories from the other patients. From the written feedback, the PI assessed 

eight patients (73%) to be satisfied with G-CBT. One of these patients was assessed to be very satis-

fied. Three patients were assessed to be dissatisfied (27%), and they preferred individual therapy to 

group therapy. Five patients (45%) wanted a longer duration of the G-CBT presumably with more 

meetings.  

 

Organization 

     One senior therapist (the psychologist and co-therapist in the present study) and several co-

therapists were available in the organization for a future RCT. The PI was the senior therapist in the 

present study, but he would also be the PI in a possible future RCT, why he preferably should not 

be included as a senior therapist in the G-CBT of the RCT. Verbal feedback and supervision from 

the therapists and the external psychologist helped to create a revised shorter version of the original 

manual between the groups. One patient (4%) diagnosed with hypochondriacal disorder was dis-

covered to bypass the referral to the study by mistake. The time (13.00-16.15), duration and loca-

tion (Koege) of the G-CBT possessed obstacles for some patients as well as for the therapists and 

the routines of the clinic. No other major problems were discovered regarding the staff administer-

ing the patients, nor about the physical facilities of the clinic.  
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Effectiveness 

Outcome measures  

     The outcome measure for degree of health anxiety corresponding to the WI-7 mean score was at 

baseline 56 points, and it was reduced to 42 points at the end of Meeting 12, and the change was 

significant of 14.0 points (95% CI: 9-19, p < 0.001) (Table 2). However, at 3FU the mean total 

score increased to 46 points, indicating a non-significant reduction of 10.7 points (95% CI: -2-24, 

p=0.10). Eight of the 14 patients (57%) gained a clinically significant difference (WI-7 score >= 

12.5), and four of these patients (29%) gained a large clinically significant difference (WI-7 score 

>= 25) at 3FU. Six of the patients (43%) gained no clinically significant difference, and three of 

these patients (21%) had an increase in WI-7 score at 3FU, but none had an increase in HAI-18 total 

score at 3FU. 

     The other outcome measure for degree of health anxiety, HAI-18 mean score was at baseline 34 

points, and this was reduced to 26 points at the end of Meeting 12, which was a significant reduc-

tion of 8 points (95% CI: 5-10, p=<0.001). At 3FU the mean total score increased to 27 points, 

which still was a significant reduction of 7 points (95% CI: 4-10, p<0.001).  

     The outcome measure for functioning, GAF-F mean score was at baseline 55 points correspond-

ing to a level of moderate functional impairment. At the final clinical assessment at 3FU, the GAF-

F mean score increased to 64 points corresponding to a level of light to moderate functional im-

pairment, which was a significant increase of 9 points (95% CI: 6-12, p<0.001).  

     For the last outcome measure, the cure and remission measure assessed from the WI-7 cut-off or 

the final clinical assessment at 3FU, seven of the 14 patients (50%) were at remission and cured 

from SHA at 3FU.  

 

Other effective treatments 

     No patients reported any initiation or change in psychotropic medications from just before the 

initial clinical assessment and during G-CBT. Six patients (43%) had concurrent psychotropic med-

ications with SSRI or specific serotonin and norepinephrine reuptake inhibitors (SNRI) during G-

CBT. Two patients (14%) reported having concurrent psychotherapy during G-CBT. Patient # 5 had 

eight sessions of I-CBT between the end of the 12 weeks G-CBT and the Booster Meeting. Patient # 

2 reported at the clinical assessment that she was already in a mentalizing based group treatment for 

her concurrent borderline personality disorder, which she was allowed to follow during G-CBT.  
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Table 2. Results from all 14 patients with Severe Health Anxiety in G-CBT 
 
Pt!
No!!

Comorbid!MD! Comorbid!
PD!

GAF:F!
start!

WI:7!
start!

HAI!
start!

WI:7!
end!

HAI!
end!

WI:7!3FU! HAI!
3FU!

F:GAF!
3FU!

1/2!SD! 1!SD!! Remisssion! Drop:
out!

1! Panic!Disorder! Borderline! 35! 89! 46! 96! 42! 86! 44! 45! 0! 0! 0! 0!

2! OCD! Borderline!! 45! 57! 38! 43! 37! 100! 36! 55! 0! 0! 0! 0!

3! Dystymia! Mixed!! 45! 57! 28! 29! 21! 29! 27! 55! 1! 1! 1! 0!

4! OCD! Mixed!! 51! 61! 37! 46! 34! 39! 34! 55! 1! 0! 0! 0!

5! Panic!Disorder!! 0! 61! 68! 31! 54! 19! 36! 22! 71! 1! 1! 1! 0!

6! 0! 0! 45! 82! 37! 75! 29! 68! 27! 55! 1! 0! 0! 0!

7! 0! Mixed!! 45! 61! 31! 36! 16! 64! 26! 51! 0! 0! 0! 0!

8! 0! 0! 75! 46! 37! 18! 22! 32! 28! 81! 1! 0! 1! 0!

9! 0! 0! 71! 29! 31! 14! 18! 14! 22! 81! 1! 0! 1! 0!

10! 0! Mixed!! 51! 21! 25! 11! 10! 11! 10! 65! 0! 0! 1! 1!

11! Panic!Disorder! 0! 65! 25! 19! 11! 8! 14! 7! 81! 0! 0! 1! 0!

12! OCD! OCPD! 45! 75! 38! 71! 33! 32! 26! 65! 1! 1! 1! 0!

13! Dystymia! Mixed!! 61! 50! 40! 39! 44! 75! 38! 61! 0! 0! 0! 0!

14! 0! OCPD! 71! 68! 40! 50! 32! 39! 32! 75! 1! 1! 0! 0!

Mean:! ! 55! 56! 34! 42! 26! 46! 27! 64! ! ! ! !

%:! 57%! 64%! ! ! ! ! ! ! ! ! 57%! 29%! 50%! 7%!

Standard!Deviation!(SD)!of!Mean:! 12,45! 20,60! 7,04! 25,67! 11,41! 28,17! 10,03! 12,10! ! ! ! !

Change!in!Mean!from!start!to!x:! ! ! ! 14,00! 8,07! 10,71! 7,07! :9,29! ! ! ! !

95%!Confidence!Interval!(CI)!of!change:!!!!!!!! !!!!! !!!! ! !9!to!19! 5!to!11! :2!to!24! 4!to!10! :12!to!:6! ! ! ! !

Change!in!Mean!in!%!from!start!to!x:! ! ! 25! 24! 19! 21! :16! ! ! ! !

P:value!!(mean!change!from!start!to!x):! ! ! <0,001! <0,001! 0,101! <0,001! <0,001! ! ! ! !

MD=Mental Disorder. PD=Personality Disorder. GAF-F=Global Assessment of Functioning the Functioning Scale. Start=Start of 1. Meeting of G-
CBT (baseline). WI-7=Whiteley Index 7. HAI=Short Health Anxiety Inventory (18 items). End=End of 12. Meeting of G-CBT (post-treatment). 
3FU=3-month Follow-Up. SD=Standard Deviation (predefined) on WI-7 for assessing clinically significant difference (1 SD=min. 25 points reduc-
tion). OCD=Obsessive Compulsive Disorder. Pt # 10 dropped out from G-CBT, so her WI-7 and HAI scores at G-CBT end and 3FU was taken from 
7. Meeting, replicated and continued. OCPD=Obsessive-Compulsive Personality Disorder. 
 

 

DISCUSSION 

     The recruitment rate of 1.4 patient/month during this feasibility study is too low to concurrently 

enroll enough patients for a G-CBT and a control group in a RCT (14 patients per block randomiza-

tion) without having too long of a waiting time for G-CBT, which provokes other effective treat-

ments taken and drop-out. In a future RCT, the recruitment rate should at least be doubled e.g. ac-

complished by announcing the RCT to General Practitioners. 

     Only 7% of the patients dropped out during G-CBT, and for this one patient, it did not seem to 

be caused by the G-CBT itself, but it was because of symptoms related to pregnancy. The patients’ 

mean adhesion to G-CBT was high with 11 of 13 meetings attended, and their mean homework 

activity was reasonable with 2.4 hours spent a week. In the written feedback 27% of the patients 

spontaneously reported side effects of a short duration of increase in health anxiety because of the 

exposure to the illness stories from other patients in the beginning of G-CBT. Still, no patients 

dropped out due to this premature exposure. From the anonymous written feedback 73% of the pa-
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tients were assessed to be overall satisfied with G-CBT. The three dissatisfied patients wrote that 

they preferred individual psychotherapy, however they still completed the G-CBT. These patients 

might be the ones, who did not improve from G-CBT, which is a normal reason to be dissatisfied 

with treatment. All self-report outcome measures were collected from the 93% of the patients who 

completed G-CBT, and all 14 patients attended the final clinical assessment. Overall, we conclude 

that the attrition was low and acceptable. 

     Only one senior therapist in the organization was available, which makes a future RCT very vul-

nerable.  

     In the intent-to-treat analysis, we found a significant mean reduction in health anxiety for both 

self-report outcome measures on the 5% level by the end of 12 weeks G-CBT. Even though WI-7 

was non-significant at the endpoint (3FU), HAI-18 was still significant at 3FU. Patients had a sig-

nificant mean reduction in their functional impairment, 57% of the patients gained a clinically sig-

nificant difference, and 50% of the patients were in remission and cured from SHA after G-CBT. At 

3FU no patients were deteriorated from baseline in health anxiety on HAI-18, while three patients 

were on WI-7. These three patients could explain the non-significant result for WI-7 at 3FU. Patient 

# 2 with borderline PD had a relapse few days before the Booster Meeting and here scored the max-

imum score of 100 points on WI-7. A few days after the Booster Meeting at the final clinical as-

sessment, this patient felt better and scored 36 points on WI-7. Patient # 7 with a mixed PD experi-

enced a major psychosocial stressor just before the Booster Meeting. Patient # 13 with a mixed PD 

had been refractory one year before from a similar G-CBT for patients with hypochondriacal disor-

der. Three more patients did not have a clinically significant difference on WI-7. Patients # 10 with 

a mixed PD and patient # 11 without a PD had difficulty having a clinically significant difference, 

because they were almost cured after the initial clinical assessment and before entering G-CBT. The 

last patient, # 1, had been refractory in her borderline PD after one year of specialized mentalizing 

based group therapy received just before this G-CBT.  

     The presence of a comorbid PD appeared to have an impact on responsiveness to G-CBT.  In our 

study, we found that a higher proportion of comorbid PD among those who did not respond favour-

ably to G-CBT compared to those who did respond favourably (6 of 7 patients (86%) vs 3 of 7 

(43%) patients, respectively). However, the Fisher´s Exact Test for difference between these pro-

portions was non-significant (df=1, p=0.266). Still, there was an association, so in larger samples 

comorbid PD might be a negative predictive factor for the cure-rate and effectiveness of G-CBT for 

patients with SHA. This needs further investigation in a future RCT. 

     The present study has several limitations. First, the sample size is small and no semi-structured 

interviews for general psychopathology and personality disorders were used in the clinical assess-

ments, making these less uniform and thorough. The treatment manual was made shorter between 
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the two groups, and no assessments of therapist adherence, competencies and satisfaction were 

done. In addition, patients’ written feedback did not ask directly for degree of satisfaction or for 

side effects. Although this information was gathered by the PI, it was not done in a systematic way, 

leading to possible bias. Regarding effectiveness as a secondary factor for feasibility, no general 

conclusions can be drawn from this study because of the small sample size and no control group 

included. The PI did all the clinical assessments, both the initial and final assessments, and no 

blinding was possible. There was no interrater training or interrater-reliability assessment per-

formed, and the likelihood of a systematic assessor bias was higher. The PI also designed the G-

CBT manual, conducted the G-CBT as the senior therapist in both G-CBTs, collected the data and 

analysed the results, therefore the study has both assessor, investigator and allegiance bias. As the 

primary outcome measure in G-CBT, where the PI was the senior therapist, is a self-report ques-

tionnaire, it could create a response bias towards better effect, because patients might want to please 

their therapist and investigator. Lastly, other effective treatments for two patients were found. 

     This sample of psychiatric outpatients with SHA is found to be representative of psychiatric out-

patients, because all patients were referred from physicians without advertising made and assessed 

thoroughly by an experienced psychiatrist; and all patients also fulfilled the diagnostic criteria for 

ICD-10 hypochondriacal disorder. The other two non-controlled studies finding feasibility of G-

CBT for patients with hypochondriasis were done for six patients in a hospital setting (Stern & 

Fernandez, 1991) and for 24 patients in a psychiatric outpatient setting including self-referrals, 

which made the sample less representative of psychiatric outpatients (Hedman et al., 2010). In the 

present study CBT conducted only in a group format was introduced in a new clinic, still attrition 

was low, and the G-CBT seemed effective. Despite the small sample size, we therefore find the 

results generalizable to similar clinical settings.  

 

CONCLUSIONS 

    CBT conducted only in a group format seems feasible for physician-referred psychiatric outpa-

tients with Severe Health Anxiety (SHA). We also conclude that it seems feasible to conduct the 

first RCT of CBT conducted only in a group format for patients with SHA and do it in this psychiat-

ric outpatient setting, if the recruitment rate is doubled, and a second senior therapist can be found. 

Lastly, in a future RCT it should be considered to use the SHAI as the primary outcome measure, 

excluding patients with concurrent borderline PD, and excluding those with other effective treat-

ments as well as patients who are refractory to previous similar treatments. 
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DSM-5 Personality Disorders and Traits in Patients with Severe Health Anxiety (submitted) 

 

Mathias Skjernov, Bo Bach, Per Fink, Brian Fallon, Ulf Soegaard, Erik Simonsen  

 

ABSTRACT 

Severe Health Anxiety (SHA) is often associated with personality pathology. However, studies re-

port inconsistent prevalence rates for personality disorders (PDs). Physician-referred psychiatric 

outpatients with SHA (n=84) were assessed with the Structured Clinical Interview for DSM-IV 

Axis II (SCID-II), Personality Inventory for DSM-5 (PID-5), Whiteley Index 7 (WI-7), and Short 

Health Anxiety Inventory (HAI-18). Additionally, a sample of healthy controls (n=84) were admin-

istered PID-5. Results were that 71.4% of the patients met criteria for PDs: Avoidant (22.6%), Ob-

sessive-Compulsive (16.7%), Depressive (16.7%), Dependent (7.1%), Paranoid (3.6%), Borderline 

(2.4%) and Not Otherwise Specified (32.1%). Severity of personality pathology was associated with 

severity of health anxiety and differentiated patients from comparison groups. PID-5 trait domains 

of Negative Affectivity, Detachment, low Antagonism and low Disinhibition, and facets of Anx-

iousness, Separation Insecurity and low Attention Seeking emerged as unique predictors of SHA. 

SHA seems to be associated with personality pathology and both should be diagnostically assessed. 

 

Keywords: health anxiety, hypochondriasis, personality disorders, personality traits, SCID-II, PID- 
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INTRODUCTION  

     Hypochondriasis (HY) has been known since the time of Hippocrates. Moliere made a parody of 

HY in his tragic comedy the Imaginative Invalid from 1687, and Freud was one of the first to char-

acterize the personality of patients with HY, which he described as orderliness, parsimoniousness 

and obstinacy (Katzenelbogen, 1942). In the literature, HY has often been associated with person-

ality pathology, and some researchers have even suggested that HY should be classified as a disor-

der of development (Bass & Murphy, 1995), a trait facet of personality pathology (Simms et al., 

2011) or a PD with its own category of hypochondriacal PD (Tyrer, 1990). One author opined that 

because personality is of central concern to understand health, personality traits should be assessed 

generally in health care (Ferguson, 2011). However, empirical research on the association between 

HY and personality pathology is sparse and has produced some inconsistent results.!

     Health anxiety has emerged as a less stigmatizing name for hypochondriasis. The name is now 

broadly used both as an umbrella term for the diagnostic entities of HY and for the symptoms of the 

phenomenon. Severity of health anxiety can be measured dimensionally by self-report inventories. 

The name is also used for a research diagnostic entity of functional disorders proposed for ICD-11 

(Fink et al., 2004) that distinguish those with a mild vs. a severe type. For the present study all pa-

tients fulfilled the research diagnostic criteria for Severe Health Anxiety (SHA). In DSM-5 (APA, 

2013a), the DSM-IV (APA, 1994) diagnostic entity of HY was split into the entities of illness anx-

iety disorder (IAD) and somatic symptom disorder (SSD), each requiring a minimum of 6 months 

duration. Hence, 75% of patients with HY are subsumed under the new entity of SSD and 25% un-

der the new entity of IAD, where no or only mild somatic symptoms are allowed (APA, 2013a; 

Bailer et al., 2016). Common to the three entities of SHA, HY and IAD are a persistent rumination, 

fear or preoccupation with having a serious illness together with clinically significant distress or 

functional impairment. In contrast to DSM-IV HY, the criteria for SHA were empirically estab-

lished and based on positive sub-criteria that serve to improve diagnostic reliability especially in 

primary care (Fink et al., 2004). The sub-criteria are preoccupation with body or medical infor-

mation, fear of acquiring an illness, suggestibility or autosuggestibility for illness, and fear of infec-

tion, contamination or taking prescribed medication.  

     The categorical and dimensional characteristics of personality pathology related to health anxiety 

depend on the assessment methods used and the subpopulation studied. The prevalence of PDs 

found in patients with HY was 46-77% when self-report questionnaires were used (Barsky, 

Wyshak, & Klerman, 1992; Noyes et al., 1994; Sakai, Nestoriuc, Nolido, & Barsky, 2010; Weck, 

Nagel, Richtberg, & Neng, 2016) and 3-74% when structured clinical interviews were used (Fallon 

et al., 2012; Garyfallos et al., 1999; Sanatinia et al., 2016; Starcevic, Kellner, Uhlenhuth, & Pathak, 

1992; Weck et al., 2016). Self-report questionnaires in comparison to structured clinical interviews 
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are known to overestimate the prevalence of PDs (Fossati, Maffei, Bagnato, & Donati, 1998; Hyler, 

Skodol, Kellman, Oldham, & Rosnick, 1990). The most frequently identified PDs using structured 

clinical interviews were Avoidant (APD, 1.5 - 33.3%), Obsessive-Compulsive (OCPD, 0 - 22%), 

Histrionic (HPD, 1.5% - 22%), Paranoid (PPD, 0-19.4%), Dependent (DPD, 0-18.5%) and Border-

line PD (BPD, 0-11.1%). Comparison studies in which patients with anxiety disorders were used as 

controls did not show significant differences in PD prevalence rates compared to HY (Fallon et al., 

2012; Starcevic et al., 1992; Weck et al., 2016). The only study reporting a significantly higher PD 

prevalence in HY relative to clinical controls was Garyfallos et al (1999), who showed that 74% of 

psychiatric outpatients with HY had a PD compared to 52% of non-somatoform psychiatric outpa-

tients. Weck et al. (2016) reported that PD criteria from avoidant, histrionic, paranoid and depend-

ent PD categories were significantly more prevalent in patients with HY compared to healthy con-

trols. Starcevic et al. (1992) reported that PD criteria from avoidant, histrionic and paranoid PD 

categories were significantly more prevalent in patients with HY than in patients with panic disor-

der. Two clinical studies have previously shown a positive association between PD severity and 

severity of health anxiety (Noyes et al., 1994; Sanatinia et al., 2016). 

     Dimensional assessment of personality in relation to health anxiety has been performed in stud-

ies of both clinical and non-clinical populations. As one would expect, the personality trait domain 

of neuroticism was consistently related to health anxiety in both clinical and non-clinical popula-

tions (Bianchi, 1971; Cox, Borger, Asmundson, & Taylor, 2000; Noyes et al., 1994, 2001, 2005). 

Moreover, clinical studies have identified low extraversion (Hollifield, Tuttle, Paine, & Kellner, 

1999) and low agreeableness (Noyes et al., 2001) as characteristic trait domains associated with 

HY, whereas non-clinical studies have found low conscientiousness associated with health anxiety 

(Cox et al., 2000; Ferguson, 2004). Both clinical and non-clinical studies have shown several per-

sonality trait facets related to health anxiety and its essential elements of illness conviction, illness 

phobia, bodily preoccupation, somatic symptoms and health behaviours as avoidance and reassur-

ance seeking. These trait facets were orderliness, stubbornness, rigidity, perfectionism, anxiousness, 

thanatophobia (fear of death), depressivity, dependence, negativistic suggestibility, low self-esteem, 

low boldness, guilt proneness, mistrust, hostility and eccentric perceptions (Bianchi, 1971; Costa & 

McCrae, 1985; Cox et al., 2000; Hollifield et al., 1999; Katzenelbogen, 1942; Kenyon, 1964, 1965, 

1976; Monopoli & Vaccaro, 2003; Noyes et al., 2005; Pilowsky, 1970; Rief & Hiller, 1998; 

Starcevic, 1989, 1990; Steptoe & Noll, 1997; Tyrer, 1990). 

     The goal of the present study was to examine personality pathology in a sample of physician-

referred psychiatric outpatients with SHA in terms of both DSM-5 Section II PDs and DSM-5 Sec-

tion III personality traits. The rationale of doing this was to gain a better understanding of personali-

ty pathology among patients with SHA so as to help us design future studies that assess targeted 
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treatment interventions for SHA patients with concurrent personality pathology. The specific aims 

were 1) to delineate which categories and dimensions of personality pathology are most prevalent 

among psychiatric outpatients with SHA; 2) to investigate associations between personality pathol-

ogy variables and the level of health anxiety; 3) to compare features of personality pathology in 

SHA patients with high versus low level of health anxiety; 4) to compare features of personality 

pathology in SHA patients to a matched control group of healthy individuals from the general popu-

lation; and 5) to compare features of personality pathology in SHA patients without concurrent de-

pressive and anxiety disorders to a matched control group of healthy individuals from the general 

population. 

 

METHODS 

Participants and procedures  

     The present study was based on comprehensive data from patients with SHA (n = 84; 59.5% 

women; Mage = 38.5, SDage = 9.78). We also used personality trait data from a healthy comparison 

sample (n = 84; 59.5% women; Mage = 37.4, SDage = 9.40) matched on age and gender of the patient 

sample. All participants were Danish residents. 

     Patients were consecutively referred from physicians in Zealand, Denmark, and recruited from 

February 2014 to November 2015 from the Clinic for Liaison Psychiatry in Koege. The inclusion 

criteria were: 1) research criteria for SHA (Fink et al., 2004) as primary and dominating disorder for 

at least the last six months, 2) a total score of at least 21.4 points on the self-report questionnaire 

Whiteley Index 7 (WI-7) (Fink et al., 1999), 3) age between 18 and 65 years and, 4) understand, 

read and speak Danish fluently and,  5) informed written consent to participate in a group psycho-

therapy treatment study named the CHAG-Trial (Skjernov, 2014). The exclusion criteria were: 1) 

risk of suicide, 2) current or previous psychotic disorder, 3) bipolar disorder, 4) serious medical 

condition, 5) substance or alcohol abuse, and 6) pregnancy.  

     The 84 patients had a mean duration of SHA of 7.6 years (SD=8.5). Their mean score on WI-7 

was 50 points (SD=26) and on Short Health Anxiety Inventory (HAI-18) it was 32 points (SD=8.6). 

76.2% (64) of the patients had a partner, and 23.8% (20) were single. 77.4% (65) of the patients had 

studied in school for more than 10 years, and 22.6% (19) had studied in school for max. 10 years. 

64.3% (54) of the patients had employment or were students, and 35.7% (30) were unemployed. 

     The patient sample was further divided into two approximately equal subgroups based on high 

levels of health anxiety scores (n = 39; 74.4% women; Mage = 37.5, SDage = 9.17) versus low levels 

of health anxiety scores (n = 45; 46.7% women; Mage = 39.4, SDage = 10.3). The grouping criterion 

for high versus low levels of health anxiety was derived from the median cut-off score found in the 

present study of 30 points on HAI-18 (Salkovskis, Rimes, Warwick, & Clark, 2002). Consequently, 
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patients with a score of at least 30 points were in the high-level group, whereas patients with a score 

below 30 points were in the low-level group.  

     The healthy comparison sample was recruited via the Danish Civil Registration System. Initially, 

a random sample of 1250 citizens were invited by postal mail to participate. A total of 221 individ-

uals accepted and completed the assessment. It was formally required that only mentally healthy 

individuals could be included in this part of the data-collection. As one step to ensure non-clinical 

status of the controls, we screened for potential psychopathology using a norm-based SCL-90-R 

clinical cut-off score for Danish males and females, separately (Olsen, Mortensen, & Bech, 2006). 

Consequently, 47 cases were excluded due to a score above the clinical thresholds. The remaining 

174 healthy comparison participants were the source for systematic matching on age and gender 

with the patients having SHA. This led to 84 healthy matched controls. 

     The study was approved by the Danish Data Protection Agency and the Regional Scientific Eth-

ics Committee (ID: SJ-374). 

 

INSTRUMENTS 

     Schedules for Clinical Assessment in Neuropsychiatry (SCAN 2.1) (Wing et al., 1990), a modi-

fied version of the semi-structured interview was administered by an experienced psychiatrist (the 

principal investigator) trained in SCAN to all patients in order to reliably establish the research di-

agnosis of SHA and general psychopathology. From SCAN algorithms, almost all diagnosis for 

mental disorders in DSM-IV and ICD-10 can be derived. Twelve (14%) of the 84 SCAN interviews 

were video-recorded and inter-rated for SHA by a blinded independent evaluator (psychologist) 

instructed in the diagnostic procedure of SHA. We identified excellent inter-rater reliability with an 

Intraclass Correlation Coefficient (ICC) for absolute agreement on single measures of 0.98 (95% 

CI: 0.93-0.99, p < .001). 

     Structured Clinical Interview for DSM-IV Axis II (SCID-II) was administered by an experienced 

psychiatrist (the principal investigator) trained in SCID-II to all patients as a measure of DSM-5 

Section II Personality Disorders, including DSM-IV Axis II Depressive- and Passive-Aggressive 

PDs (First, Gibbon, Spitzer, Williams, & Benjamin, 1994). We included DSM-IV Axis II Depres-

sive- and Passive-Aggressive PDs in the category of PD Not Otherwise Specified (PD NOS) in con-

sistency with DSM-5. However, we defined an extra criterion to fulfill the category of PD NOS that 

at least four PD criteria from at least two specific PD categories should be fulfilled. PDs were also 

expressed dimensionally by adding the number of fulfilled PD criteria for each category (i.e., crite-

rion counts) and for all categories (total criterion count) as a proxy for PD severity. Evaluations 

suggest that the overall psychometric features of the SCID-II are satisfactory (Lobbestael, Leurgans, 

& Arntz, 2011). Ten (12%) of the 84 SCID-II interviews were video-recorded and inter-rated by a 
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blinded independent evaluator (psychologist) trained in the diagnostic procedure. We identified 

excellent inter-rater reliability with an Intraclass Correlation Coefficient (ICC) for absolute agree-

ment on single measures of 0.82 (95% CI: 0.44-0.95, p < .001). Two patients were at first diagnosed 

with PD NOS using SCID-II, but later during treatment specified to Paranoid PD. 

     Personality Inventory for DSM-5 (PID-5) was administered to all SHA patients as well as the 

healthy comparison sample (APA, 2013b; Krueger, Derringer, Markon, Watson, & Skodol, 2012). 

The PID-5 is a 220-item self-report inventory with a 4-point Likert scale (0 = very false or often 

false to 3 = very true or often true). The instrument describes 25 lower-order trait facet scales that 

have been reported to consistently load onto five higher-order trait domain scales across more than 

ten countries and languages (Thimm, Jordan, & Bach, 2016). In Tables 2-4 the subordinate trait 

facets are ordered just below the corresponding trait domains. To date, a number of studies have 

supported various psychometric properties of the PID-5 (e.g., Krueger & Markon, 2014; but see Al-

Dajani, Gralnick, & Bagby, 2016, for a more critical appraisal). The Danish version of the PID-5, 

used in the present study, has demonstrated sound psychometric features in terms of reliability and 

structural validity (Bach, Maples-Keller, Bo, & Simonsen, 2016; Bo, Bach, Mortensen, & 

Simonsen, 2016) as well as criterion-related validity (Bo, & Simonsen, 2016; Bach, Anderson, & 

Simonsen, 2016). Cronbach’s alpha coefficients for the PID-5 facet scale scores in the present study 

were all above 0.70 ranging from 0.71-0.93 with a median alpha of 0.82.  

     Whiteley Index 7 (WI-7) was administered to all patients as a measure of the level of health anxi-

ety (Fink et al., 1999). WI-7 is a 7-item shortened version with five response options of the original 

14-item self-report form (Pilowsky, 1967). WI-7 has been found psychometrically reliable and valid 

for screening (Veddegjærde, Sivertsen, Wilhelmsen, & Skogen, 2014). Each question on WI-7 was 

scored on a five level Likert scale from 0 to 4 points, and the total score was transformed to a 0-100 

point scale (higher scores indicating higher level of health anxiety). A cut-off on 21.4 points on WI-

7 was predefined from a former study in primary care, where only 10% of medical patients had a 

score above 21.4 points at two year follow-up (Fink, Ørnbøl, & Christensen, 2010). Thus, a score 

above 21.4 points was considered above the normal range and a potential case of SHA. 

     Short Health Anxiety Inventory (HAI-18) was administered to all patients as another measure of 

the level of health anxiety (Salkovskis et al., 2002). The HAI-18 is a reliable and valid shortened 

form of the original Health Anxiety Inventory with 64 items (Alberts, Hadjistavropoulos, Jones, & 

Sharpe, 2013). The HAI-18 consists of 18 items that are scored on a four level Likert scale from 0-3 

points yielding a total score of 0-54 points (higher scores indicating higher level of health anxiety). 
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Statistical analyses 

     Differences in personality scores were examined by estimating the magnitude of group differ-

ences using Cohen’s d effect size. As the majority of SCID-II criterion counts and PID-5 trait scales 

were skewed, Mann-Whitney U tests were used to examine statistical significance of the differences 

in mean SCID-II and PID-5 levels. The Mann-Whitney U test is a nonparametric test that is essen-

tially equivalent to the standard t test but does not assume a normal distribution of the data. Cohen’s 

d effect sizes were calculated by comparing the mean scores of patients and healthy controls, divid-

ed by their pooled standard deviations. A small effect size is equal to a d of 0.20 to 0.50, a medium 

effect size is equal to a d of 0.50 to 0.80, and a large effect size is equal to a d of minimum 0.80 

(Cohen, 1992). Finally, the ability of personality variables to uniquely distinguish among the 

groups, and thereby uniquely characterize patients with SHA, was examined with binomial logistic 

regression analysis including all five trait domains or only the five trait facets with the largest dif-

ferential effect sizes (d > 0.70). ANOVA F-tests were used to test differences between comparison 

groups on age, and Chi Square tests were used to test differences between groups on gender. 

ANOVA F-test showed no difference in age between the patient-group with high levels of health 

anxiety compared to the patient-group with low levels of health anxiety (F = 0.74; p = 0.39), but the 

Chi square test showed a significant difference in gender between these groups (Χ2 [1] = 6.65;  p = 

0.01). Therefore, we also included gender and age as covariates in the binomial logistic regression 

analyses.   

 

RESULTS 

     The prevalence rates of concurrent PDs and mental disorders found for patients with SHA are 

shown in Table 1. Of the 84 SHA patients, 97.6% also fulfilled the diagnostic criteria for DSM-IV 

HY. In addition, we found a high prevalence rate of concurrent mental disorders such as somatiza-

tion disorder (23.4%), depressive disorders (25.0%), anxiety disorders (59.5%), either depressive or 

anxiety disorders (65.5%) and either depressive, anxiety or somatization disorder (73.8%). Of the 

84 patients with SHA, 71.4% (60) had a concurrent PD including 32.1% (27), who had a PD NOS. 

Excluding the PD NOS category, the remaining 39.3% (33) had at least one specific PD, 28.6% (24) 

had only one specific PD, and 10.7% (9) had at least two specific PDs. The prevalence rates of spe-

cific PDs were APD (22.6%), OCPD (16.7%), DPD (7.1%), PPD (3.4%) and BPD (2.4%). The 

prevalence rate of DSM-IV Depressive PD (DeprPD) was 16.7% (14). Only two of the patients with 

DeprPD did not have another concurrent specific PD; therefore, these two were included in the PD 

NOS category in consistency with DSM-5. All patients with at least one specific PD, except for two 

patients with PPD, met criteria for a Cluster C PD involving a prevalence rate of 36.9%. All 27 pa-

tients who had a PD NOS had criteria fulfilled from one of the three Cluster C PDs. All except for 
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four of the 27 patients had criteria fulfilled from at least two of the three Cluster C PDs, which is 

labelled a mixed PD in ICD-10. The most prevalent mixed PD (63%) involved both avoidant and 

obsessive criteria. The mean PD severity for PD NOS was found to lie between a specific PD and 

no PD. 

     The most prevalent SCID-II categorical PD criteria found were low self-esteem (A6 = 6. criteria 

for APD) in 50% of the patients, conscientiousness (OC4 = 4. criteria for OCPD) in 43%, rigid or-

derliness (OC1) and preoccupation being criticized (A4) in 37%, anxiousness (Depr4 = 4. criteria 

for DeprPD) in 36%, self-criticism (Depr3), social inhibition (A5) and rigidity in cooperation (OC6) 

in 33%, guilt proneness (Depr7) in 31%, conflict avoidance (D3 = 3. criteria for DPD) in 27%, in-

timacy avoidance (A3) in 26%, feelings of inadequacy (Depr2) in 24% and rigid perfectionism 

(OC4) in 20% of the patients. 

 

Table 1. DSM-IV Concurrent Personality Disorders (PD) and Mental Disorders in patients with 
Severe Health Anxiety (SHA) (n=84). 

  Personality Disorders  
(DSM-IV) 

   n (%)  
 

Concurrent Mental Disorders 
(DSM-IV)  

   n (%) 

 

A 
 
 
 
B 
 
 
 
C 

Paranoid 
Schizotypal 
Schizoid 

3 (3.6%) 
0 (0.0%) 
0 (0.0%) 

Severe Health Anxiety (SHA) 
(research criteria) 

84 (100%) 
 
 

   Hypochondriasis (HY) 82 (97.6%) 
 Borderline 

Narcissistic 
Histrionic 
Antisocial 

 

2 (2.4%) 
0 (0.0%) 
0 (0.0%) 
0 (0.0%) 

Somatization Disorder (SD) 
Undif. Somatization Disorder (USD) 
SD or USD in total 

20 (23.8%) 
61 (72.6%) 
81 (96.4%) 

  
Avoidant 
Dependent 
Obsessive Compulsive 

 
19 (22.6%) 
6 (7.1%) 
14 (16.7%) 

Major Depressive Disorder 
Dysthymia 
Depressive Disorders in total 

18 (21.4%) 
3 (3.6%) 
21 (25.0%) 

 

 
 
 

 
Passive-Aggressive 
Depressive 
 
PD NOS 
1 PD (specified) 
2 PD min. (specified) 
PDs in total 
No PD 
 
 

 
0 (0.0%) 
14(16.7%) 

 
27 (32.1%) 
24 (28.6%) 
 9 (10.7%) 
60 (71.4%) 
24 (28.6%) 
 

Panic Disorder 
Generalized Anxiety Disorder 
Obsessive Compulsive Disorder 
Agoraphobia 
Social Phobia 
Anxiety Disorders in total 
 
Depressive and Anx. Disorders in total 
 
Depres., Anx., and SD in total 

31 (36.9%) 
6 (7.1%) 
6 (7.1%) 
15 (17.9%) 
8 (9.5%) 
50 (59.5%) 
 
55 (65.5%) 
 
62 (73.8%) 
 

DSM-IV = Diagnostic and Statistical Manual of Mental Disorders fourth edition (1994, American Psychiatric Association). SHA: 
research criteria (Fink et al., 2004). PD NOS = PD Not Otherwise Specified.  
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Personality differences between SHA patients with high vs low levels of health anxiety 

     Table 2 presents means and standard deviations for personality variables in SHA patients with 

high levels of health anxiety compared to SHA patients with low levels of health anxiety. We con-

ducted a series of Mann-Whitney U-tests with the clinical subgrouping variable (high vs. low health 

anxiety) as the independent variable and scores on the SCID-II and PID-5 scales as dependent vari-

ables.   

     In terms of SCID-II criterion counts, DeprPD, HPD and Total criterion count differentiated pa-

tients with high levels of health anxiety from patients with low levels of health anxiety involving 

small to moderate effect sizes. 

     In terms of PID-5 trait scores, Emotional Lability, Anxiousness, Anhedonia, Depressivity, and 

low Risk Taking differentiated high levels of health anxiety from low levels of health anxiety with 

large effect sizes. Withdrawal, Suspiciousness, Distractibility, and Perceptual and Cognitive 

Dysregulation were associated with medium effect sizes; and Separation Insecurity and Eccentricity 

with small effect sizes. For differences at the higher-order domain level, Negative Affectivity and 

Detachment differentiated high levels of health anxiety from low levels of health anxiety with large 

effect sizes and Psychoticism with small effect size. 

     In order to examine unique differences for PID-5 trait scores, binomial logistic regression mod-

els were estimated in which we entered PID-5 trait facets with large effect sizes (d > 0.80) as indi-

vidual predictors of high health anxiety vs. low health anxiety. Accordingly, we entered five PID-5 

facet scales (i.e., Emotional Lability, Anxiousness, Anhedonia, Depressivity, and Risk Taking) in-

cluding age and gender. Only Anxiousness (B = 1.660; Wald = 4.690; p = .030) emerged as signifi-

cant unique predictor differentiating patients with high levels of health anxiety from patients with 

low levels of health anxiety. For unique differences at the higher-order domain level, we entered all 

five trait domains including age and gender. Negative Affectivity (B = 2.224; Wald = 7.546; p = 

.006), Detachment (B = 2.242; Wald = 7.733; p = .005), and low Disinhibition (B = -2.195, Wald = 

4.137, p = .042) emerged as significant unique predictors differentiating patients with high levels of 

health anxiety from patients with low levels of health anxiety. 
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Table 2. Personality differences between patients with Severe Health Anxiety (SHA) with high and 
low levels of health anxiety and bivariate association with personality variables (n=84). 

 

      High 
    HAI-18 
(n = 39;  
74% wom.) 

Low 
HAI-18 
(n = 45; 
47% wom.) 

 

Differences 

 Correlation w.  
health anxiety 
Scores  
 

SCID-II count scores M SD M SD  Mann-Whitney 
p 

Cohen’s d 
effect size  HAI-

18 WI-7 

Avoidant 2.28 2.03 1.67 1.88  .120 ns.  0.16 0.12 
Dependent 1.10 1.45 0.82 1.48  .143 ns.  0.06 0.08 
Obsessive-Compulsive 2.03 1.88 1.40 1.42  .151 ns.  0.23 0.12 
Paranoid 0.59 0.91 0.47 0.89  .453 ns.  0.14 0.18 
Schizotypal 0.03 0.16 0.02 0.15  .919 ns.  0.02 -0.13 
Schizoid 0.08 0.27 0.16 0.52  .579 ns.  -0.04 -0.04 
Histrionic 0.15 0.49 0.00 0.00  .029 0.46  0.17 0.20 
Narcissistic 0.05 0.22 0.00 0.00  .126 ns.  0.17 0.11 
Borderline 0.67 1.24 0.44 1.14  .259 ns.  0.02 0.08 
Antisocial 0.03 0.16 0.07 0.33  .635 ns.  -0.08 -0.05 
Passive-Aggressivea 0.31 0.66 0.42 0.84  .745. ns.  0.04 0.07 
Depressivea 2.10 2.04 1.27 1.75  .039 0.44  0.28 0.25 
Total criterion count 9.41 5.65 6.73 5.79  .019 0.47  0.27 0.24 
PID-5 traits           
Negative Affectivity 
    Emotional Lability 

1.63 
1.51 

0.50 
0.59 

1.12 
1.03 

0.51 
0.58 

 .000 
.001 

1.02 
0.83 

 0.49 
0.44 

0.36 
0.37 

    Anxiousness 2.22 0.55 1.45 0.56  .000 1.40  0.65 0.50 
    Separation Insecurity 1.17 0.71 0.87 0.72  .031 0.42  0.17 0.07 
    Submissiveness 1.01 0.80 0.82 0.65  .284 ns.  0.16 0.08 
    Perserveration 0.80 0.54 0.61 0.44  .118 ns.  0.18 0.18 
Detachment 
   Anhedonia 

1.08 
1.56 

0.56 
0.55 

0.66 
0.99 

0.38 
0.51 

 .001 
.000 

0.90 
1.09 

    0.43 
0.52 

0.38 
0.44 

   Withdrawal 0.98 0.72 0.56 0.43  .008 0.73  0.37 0.30 
   Depressivity 1.07 0.65 0.50 0.49  .000 1.01  0.48 0.35 
   Restricted Affectivity 0.73 0.49 0.65 0.50  .377 ns.  0.11 0.10 
   Intimacy Avoidance 0.70 0.79 0.42 0.51  .227 ns.  0.19 0.20 
   Suspiciousness 0.97 0.70 0.60 0.49  .012 0.63  0.26 0.24 
Antagonism 
   Manipulativeness 

0.40 
0.59 

0.39 
0.56 

0.47 
0.73 

0.42 
0.56 

 .330 
.187 

ns. 
ns. 

 -0.06 
-0.09 

-0.12 
-0.14 

   Deceitfulness 0.36 0.44 0.36 0.48  .366 ns.  0.04 -0.04 
   Grandiosity 0.26 0.37 0.33 0.41  .397 ns.  -0.12 -0.12 
   Attention Seeking 0.58 0.49 0.64 0.54  .591 ns.  -0.08 -0.16 
   Callousness 0.16 0.20 0.22 0.30  .468 ns.  -0.14 -0.12 
   Hostility 1.01 0.65 0.77 0.54  .115 ns.  0.26 0.24 
Disinhibition 
   Impulsivity 

0.78 
0.71 

0.44 
0.58 

0.65 
0.65 

0.48 
0.52 

 .063 
.735 

ns. 
ns. 

 0.16 
0.02 

0.16 
0.04 

   Irresponsibility 0.52 0.48 0.49 0.57  .450 ns.  0.08 0.09 
   Distractibility 1.12 0.61 0.81 0.60  .019 0.52  0.27 0.23 
   Risk Taking 0.69 0.38 1.10 0.42  .000 -1.03   -0.46 -0.36 
   Rigid Perfectionism 1.21 0.76 0.87 0.55  .059 ns.  0.33 0.32 
Psychoticism 
   Eccentricity 

0.49 
0.70 

0.36 
0.61 

0.33 
0.44 

0.33 
0.49 

 .011 
.030 

0.47 
0.48 

 0.20 
0.19 

0.16 
0.11 

   Cog. & Perc. Dysreg. 0.49 0.31 0.32 0.35  .002 0.52  0.23 0.24 
   Unusual Beliefs 0.27 0.37 0.23 0.33  .595 ns.  0.08 0.09 
PID-5 Total 0.88 0.32 0.65 0.35  .001 0.70  0.35 0.27 
Note. ns. = non-significant effect. Boldfaced correlation coefficients are significant at the 0.05 level. HA: research criteria (Fink et 
al., 2004). SCID-II = Structured Clinical Interview for DSM-IV Axis II. DSM-IV = Diagnostic and Statistical Manual of Mental 
Disorders 4. edition (American Psychiatric Association). SCID-II scores are criterion-counts. PID-5 = Personality Inventory for 
DSM-5. HAI-18 = Health Anxiety Inventory (18 items); WI-7 = Whiteley Index 7 (7 items). aAppendix diagnoses in DSM-IV. 
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Personality differences between SHA patients and healthy controls  

     Table 3 presents means and standard deviations for personality variables for patients with SHA 

compared to a healthy control group. We conducted a series of Mann-Whitney U-tests with group 

(patients vs. healthy controls) as the independent variable and scores on the PID-5 scales as depend-

ent variables.  

     Emotional Lability, Anxiousness, Separation Insecurity, Anhedonia, and Depressivity differenti-

ated patients with SHA from healthy controls with large effect sizes. Suspiciousness, low Grandios-

ity, low Attention Seeking, Hostility, Distractibility, low Risk Taking, and Perceptual and Cognitive 

Dysregulation were associated with medium effect sizes. Perseveration, Withdrawal, low Manipula-

tiveness, Irresponsibility, and Eccentricity were significantly different across the two groups, but 

with small effect sizes. For differences at the higher-order domain level, Negative Affectivity dif-

ferentiated patients with SHA from healthy controls with large effect sizes, Detachment and Disin-

hibition were associated with medium effect sizes and low Antagonism and Psychoticism with 

small effect sizes. 

     In order to examine unique differences for PID-5 trait scores, binomial logistic regression mod-

els were estimated in which we entered PID-5 trait facets with large zero-order effect sizes (d > 

0.80) as individual predictors of patients with SHA vs. healthy controls. Accordingly, we entered 

five PID-5 facet scales (i.e., Emotional Lability, Anxiousness, Separation Insecurity, Anhedonia, 

and Depressivity) including age and gender. Consequently, only Anxiousness (B = 3.028; Wald = 

28.395; p = .000) and Separation Insecurity (B = 1.160; Wald = 7.454; p = .006) emerged as signifi-

cant unique predictors differentiating patients with SHA from healthy controls. Likewise, we en-

tered all five trait domains of which only Negative Affectivity (B = 3.716; Wald = 28.638; p = .000) 

and low Antagonism (B = -2.791; Wald = 11.545; p = .001) emerged as significant unique predic-

tors differentiating patients with SHA from healthy controls. 
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Table 3. Personality differences between patients with Severe Health Anxiety (SHA) (n=84) and 

healthy controls (n=84).  

PID-5 traits 
SHA Patients  
 

Healthy Controls 
 

 
Differences 

M SD M SD  Mann-Whitney p Cohen’s d effect size 
Negative Affectivity 
   Emotional Lability 

1.36 
1.26 

0.57 
0.63 

0.65 
0.76 

0.38 
0.55 

 .000 
.000 

1.48 
0.85 

   Anxiousness 1.81 0.67 0.79 0.51  .000 1.72 
   Separation Insecurity 1.01 0.73 0.39 0.48  .000 1.01 
   Submissiveness 0.91 0.73 0.98 0.68  .415 ns. 
   Perserveration 0.70 0.50 0.52 0.45  .016 0.38 
Detachment 
   Anhedonia 
   Withdrawal 

0.85 
1.26 
0.75 

0.51 
0.60 
0.62 

0.51 
0.72 
0.49 

0.36 
0.54 
0.46 

 .000 
.000 
.004 

0.76 
0.95 
0.48 

   Depressivity 0.76 0.64 0.30 0.38  .000 0.88 
   Restricted Affectivity 0.69 0.49 0.74 0.58  .719 ns. 
   Intimacy Avoidance 0.55 0.67 0.32 0.38  .059 ns. 
   Suspiciousness 0.77 0.62 0.42 0.36  .000 0.70 
Antagonism 
   Manipulativeness 

0.44 
0.67 

0.40 
0.56 

0.65 
0.94 

0.52 
0.66 

 .002 
.005 

-0.46 
-0.44 

   Deceitfulness 0.36 0.46 0.45 0.49  .088 ns. 
   Grandiosity 0.30 0.39 0.57 0.58  .002 -0.55 
   Attention Seeking 0.61 0.51 0.93 0.59  .001 -0.58 
   Callousness 0.19 0.26 0.20 0.24  .921 ns. 
   Hostility 0.88 0.60 0.56 0.43  .001 0.62 
Disinhibition 
   Impulsivity 

0.71 
0.68 

0.46 
0.55 

0.46 
0.54 

0.33 
0.51 

 .000 
.084 

0.63 
ns. 

   Irresponsibility 0.50 0.52 0.30 0.28  .017 0.48 
   Distractibility 0.96 0.62 0.55 0.48  .000 0.74 
   Risk Taking 0.91 0.45 1.20 0.57  .001 -0.57 
   Rigid Perfectionism 1.02 0.67 0.84 0.61  .077 ns. 
Psychoticism 
   Eccentricity 

0.40 
0.56 

0.35 
0.56 

0.31 
0.42 

0.33 
0.53 

 .032 
.021 

0.27 
0.26 

   Cog. & Perc. Dysreg. 0.40 0.34 0.20 0.20  .000 0.72 
   Unusual Beliefs 0.25 0.34 0.32 0.44  .403 ns. 
PID-5 Total 0.75 0.36 0.52 0.26  .000 0.77 
Note. ns. = non-significant effect. PID-5 = Personality Inventory for DSM-5. SHA: research criteria (Fink et al., 2004). 
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Personality differences between pure SHA patients and healthy controls  

     Table 4 presents means and standard deviations for personality variables for patients with SHA 

that were without concurrent depressive or anxiety disorders (pure SHA, n = 29; 65.5% women; 

Mage = 38.3, SDage = 9.85) compared to an age and gender matched healthy control group (n = 29; 

65.5% women; Mage = 38.7, SDage = 10.57) randomly taken from the original sample of 84 healthy 

controls. We conducted a series of Mann-Whitney U-tests with group (patients vs. healthy controls) 

as the independent variable and scores on the PID-5 scales as dependent variables.  

     Anxiousness, Separation Insecurity and low Attention Seeking differentiated these patients with 

pure SHA from healthy controls with large effect sizes. Anhedonia, Depressivity, Suspiciousness 

and low Manipulativeness were associated with medium effect sizes. For differences at the higher-

order domain level, Negative Affectivity differentiated patients with pure SHA from healthy con-

trols with large effect sizes and Detachment and low Antagonism were associated with medium 

effect sizes. 

     In order to examine unique differences for PID-5 trait scores, binomial logistic regression mod-

els were estimated in which we entered the five PID-5 trait facets with the largest zero-order effect 

sizes (d > 0.73) as individual predictors of these patients with pure SHA vs. healthy controls. Ac-

cordingly, we entered five PID-5 facet scales (i.e., Anxiousness, Separation Insecurity, Anhedonia, 

Suspiciousness, low Attention Seeking) including age and gender. Consequently, only Anxiousness 

(B = 2.150; Wald = 5.172; p = .023) and low Attention Seeking (B = -2.975; Wald = 6.571; p = 

.010) emerged as significant unique predictors differentiating patients with pure SHA from healthy 

controls. Likewise, we entered all five trait domains of which only Negative Affectivity (B = 3.260; 

Wald = 6.291; p = .012) and low Antagonism (B = -3.132; Wald = 5.899; p = .015) emerged as sig-

nificant unique predictors differentiating patients with pure SHA from healthy controls. 
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Table 4. Personality differences between patients with Severe Health Anxiety (SHA) (n=29) with-

out concurrent depressive and anxiety disorders and healthy controls (n=29). 

PID-5 traits 
 

SHA Patients  
 

Healthy Controls 
 

 
Differences 

M SD M SD  Mann-Whitney p Cohen’s d effect size 
Negative Affectivity 
   Emotional Lability 
   Anxiousness 
   Separation Insecurity 
   Submissiveness 
   Perserveration 
Detachment 
   Anhedonia 
   Withdrawal 
   Depressivity 
   Restricted Affectivity 
   Intimacy Avoidance 
   Suspiciousness 
Antagonism 
   Manipulativeness 
   Deceitfulness 
   Grandiosity 
   Attention Seeking 
   Callousness 
   Hostility 
Disinhibition 
   Impulsivity 
   Irresponsibility 
   Distractibility 
   Risk Taking 
   Rigid Perfectionism 
Psychoticism 
   Eccentricity 
   Cog. & Perc. Dysreg. 
   Unusual Beliefs 
PID-5 Total 

 

    1.14 
    0.99 
    1.69 
0.73 
0.72 
0.59 
0.74 
1.15 
0.59 
0.61 
0.67 
0.48 
0.76 
0.37 
0.53 
0.26 
0.30 
0.49 
0.17 
0.71 
0.52 
0.49 
0.38 
0.70 
0.97 
1.02 
0.32 
0.42 
0.32 
0.21 
0.62 

0.54 
0.56 
0.71 
0.59 
0.62 
0.44 
0.47 
0.61 
0.45 
0.52 
0.53 
0.66 
0.71 
0.34 
0.48 
0.36 
0.36 
0.44 
0.20 
0.59 
0.41 
0.53 
0.44 
0.53 
0.44 
0.72 
0.26 
0.39 
0.28 
0.30 
0.29 

0.63 
0.80 
0.84 
0.25 
1.05 
0.55 
0.45 
0.71 
0.40 
0.33 
0.60 
0.24 
0.37 
0.63 
0.90 
0.46 
0.53 
0.89 
0.22 
0.63 
0.43 
0.51 
0.24 
0.54 
1.24 
0.87 
0.29 
0.37 
0.20 
0.31 
0.49 

0.38 
0.63 
0.54 
0.29 
0.77 
0.49 
0.30 
0.56 
0.41 
0.50 
0.57 
0.23 
0.28 
0.56 
0.67 
0.53 
0.64 
0.57 
0.21 
0.48 
0.27 
0.39 
0.28 
0.45 
0.53 
0.66 
0.32 
0.45 
0.19 
0.51 
0.24 

 .000 
.206 
.000 
.001 
.075 
.551 
.008 
.004 
.085 
.016 
.491 
.379 
.039 
.045 
.034 
.089 
.342 
.005 
.408 
.662 
.597 
.445 
.297 
.310 
.129 
.440 
.379 
.291 
.145 
.693 
.301 

1.11 
ns 
1.37 
1.05 
ns 
ns 
0.75 
0.77 
ns 
0.56 
ns 
ns 
 0.74 
-0.57 
-0.65 
ns 
ns 
-0.80 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Note. ns. = non-significant effect. PID-5=Personality Inventory for DSM-5. SHA: research criteria (Fink et al., 2004) 
 
DISCUSSION 

     The prevalence rate of concurrent PDs of 71% identified in the present study of 84 physician-

referred psychiatric outpatients enrolled for a treatment study with group psychotherapy is compa-

rable to the PD prevalence rate of 74% identified among 23 Greek patients (Garyfallos et al., 1999). 

That study and the present study are the only published studies using SCID-II among psychiatric 

outpatients with HY recruited without including self-referrals and doing study advertisements in 

public media. Two other studies of psychiatric outpatients with HY used SCID-II. One study in-

cluded 27 patients (Starcevic et al., 1992) and the other study included 64 patients (Fallon et al., 

2012). For recruitment, both studies used study advertisements in public media and included self-

referrals making these US samples more community-based, which might explain the lower PD 
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prevalence rates of 40-44% found. However, these rates are similar to the PD prevalence rate of 

41% found in 444 English medical outpatients with HY, where a quick structured clinical interview 

was used (Sanatinia et al., 2016). This treatment study with psychotherapy might have had a selec-

tion bias, as only 10% of the eligible patients participated. The two US studies found similar preva-

lence rates of PDs in HY compared to anxiety disorders. This corresponds to the results from a re-

cent meta-analysis which showed a mean PD prevalence rates of 49% in patients with anxiety dis-

orders (Friborg, Martinussen, Kaiser, Oevergaard, & Rosenvinge, 2013).  

     In a recent study using SCID-II, a very low PD prevalence rate of 3% was found in 68 German 

patients with HY (Weck et al., 2016). The authors concluded that the difference in PD prevalence 

rates from their study compared to the two US samples might be due to cross-cultural differences 

between European and US cultures. However, this conclusion failed to take into account the Euro-

pean study of Garyfallos et al. (1999). In addition, the authors were likely unaware of the more re-

cent results from the concurrent European study by Sanatinia et al. (2016). The results from Weck 

et al. (2016) might also be explained by the recruitment through a university psychology clinic re-

ceiving self-referrals. However, the prevalence rate of 3% found is even lower than the PD preva-

lence rate in the general community of 12.0% found in a recent meta-analysis (Torgersen, 2012), 

and it also contrasts to their study finding of a PD prevalence rate of 46% using the self-report ques-

tionnaire for SCID-II. The inconsistent prevalence rates of PDs found in HY in studies using struc-

tured interviews might reflect cross-cultural differences in populations but may also reflect differ-

ences between clinicians in diagnosing PDs. 

     The most prevalent specific PDs (PD NOS excluded) found in the present study were APD 

(23%) and OCPD (17%). This is quite similar to the rates of these PDs found in the other three stud-

ies using SCID-II, which also found high prevalence rates of PDs in HY. In addition, the most prev-

alent PD Cluster found was Cluster C PDs (37%), which is similar to the findings in the afore men-

tioned studies and in the meta-analysis of anxiety disorders, where 39% had a Cluster C PD 

(Friborg et al., 2013). In addition, the most prevalent PDs found in the meta-analysis were APD, 

OCPD and DPD, which is similar to the pattern found in the present study of patients with SHA. 

The high prevalence rate of HPD (22%) found in the Greek sample might be due to cross-cultural 

differences, and the high prevalence rate of PPD (19%) found in the US sample of Fallon et al. 

(2012) might be a result of the recruitment from the community of patients with HY seeking treat-

ment with psychotropic medication.  

     The high prevalence rate of PD NOS of 32.1% found in the present study is considerably higher 

than the prevalence rate of PD NOS of 4.8% found in the only other study of HY reporting this cat-

egory (Fallon et al., 2012). Often the category of PD NOS is not included in epidemiology research 

of PDs, or different prevalence rates reflect different criteria for its use. A review has shown that the 
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PD NOS category is the third most prevalent PD diagnosis found with prevalence rates between 8-

17% (Wilberg, Hummelen, Pedersen, & Karterud, 2008). The category represents a mild severity of 

PD as an intermediate between no PD and a specific PD, which our results also showed. PD NOS 

would perhaps be the most frequently used PD diagnosis, if it was used in a manner consistent with 

its definition in DSM-IV (Verheul & Widiger, 2004). In the present study, we used an extra criteri-

on for fulfilling PD NOS, where a minimum of four PD criteria had to be fulfilled from at least two 

PD categories, but still a high prevalence rate was found for this category. If PD NOS was excluded 

in the present study as done in some of the similar studies (Starcevic et al., 1992; Weck et al., 

2016), the prevalence rate of PDs found of 39.3% would be comparable to most of the other similar 

studies.  

     We found that the SCID-II total criterion count and PID-5 Total (both proxy’s for PD severity) 

were positively associated with the severity of health anxiety, which is similar to findings in previ-

ous studies (Noyes et al., 1994; Sanatinia et al., 2016).     

     The most prevalent categorical PD criteria found here were criteria for APD, OCPD, DeprPD 

and DPD with e.g., low self-esteem, conscientiousness, orderliness, anxiousness, and rigidity in 

cooperation, guilt proneness, and rigid perfectionism. The other studies using structured interviews 

assessing PDs in patients with HY did not report findings of categorical PD criteria. However, early 

clinical studies similarly have found obsessional and anxious traits characteristic for patients with 

HY, e.g., conscientiousness, stubbornness, rigidity, perfectionism and anxiousness (Katzenelbogen, 

1942; Kenyon, 1964; Pilowsky, 1970; Tyrer, 1990).  

     Similar to the present study, clinical studies using dimensional assessment of personality pathol-

ogy for patients with HY have found low self-esteem and features related to it such as self-pity 

(Bianchi, 1971), mistrust in oneself (Starcevic, 1989, 1990) and a self-concept of being weak and 

unable to tolerate stress (Rief & Hiller, 1998). Low self-esteem and related features with low ego-

strength and low ability to bind anxiety have also been found related to health anxiety in non-

clinical studies (Monopoli & Vaccaro, 2003; Noyes et al., 2005). Other non-clinical studies have 

suggested that hypochondriacal health behaviors with health complaints and medical excuse-

making related to self-assessed health may serve as protection of self-esteem (Fortenberry & Wiebe, 

2007; Smith, Snyder, & Perkins, 1983). However, one study found that hypochondriacal attitudes 

were more related to social fears and reduced cognitive capacity to associate familiarity with posi-

tive appraisals than low self-esteem (Schwenzer & Mathiak, 2012). 

     As unique predictors of patients with SHA vs. healthy controls (Table 3 and Table 4), we found 

the trait domain of Negative Affectivity and the subordinate trait facet of Anxiousness and the trait 

domain of low Antagonism. The trait facet of Separation Insecurity was only found in the analysis 

of SHA patients with concurrent depressive and anxiety disorders vs. healthy controls, which there-
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fore might reflect the comorbidity in this sample. However, dependency (Tyrer, 1990) and insecure 

attachment styles, which are conceptually coherent with Separation Insecurity, have previously 

been identified in studies of HY (Noyes et al., 2003) and health anxiety (Sherry 2014, Anagstopou-

los 2016). The finding of Negative Affectivity is similar to the consistent findings of high neuroti-

cism in previous clinical studies of patients with HY (Bianchi, 1971; Hollifield et al., 1999; Noyes 

et al., 1994, 2001) and non-clinical studies of health anxiety using dimensional assessment (Costa & 

McCrae, 1985; Cox et al., 2000; Ferguson, 2004; Noyes et al., 2005). The only other study using a 

full dimensional instrument (i.e., NEO-PI-R) also found the trait facet of Anxiousness to be a 

unique predictor of health anxiety (Cox et al., 2000).  

     Only in the sub-analysis of pure SHA vs. healthy controls (Table 4) we found low Attention 

Seeking as a unique predictor of pure SHA (instead of Separation Insecurity), which is a subordi-

nate trait facet of low Antagonism. One clinical study showed the opposite, that patients with HY 

were low on the trait domain of agreeableness and had more negativistic personalities than non-

somatization patients explaining the difficult doctor-patient relationship (Noyes et al., 2001). Given 

that avoidance is a prominent feature among a subgroup of patients with SHA (Doherty-Torstrick, 

Walton, Barsky, & Fallon, 2016), we hypothesize that these avoidant individuals with SHA may 

also carry the personality traits of low Antagonism and low Attention Seeking. This however re-

quires an independent study. 

     Only in the analysis of patients with high vs. low health anxiety (Table 2) besides Negative Af-

fectivity did we find the trait domains of Detachment and low Disinhibition to be unique predictors. 

This is comparable to the finding of the trait domain of low extroversion in hypochondriacs in a 

clinical study (Hollifield et al., 1999), but opposite to findings in non-clinical studies showing an 

association between low conscientiousness and health anxiety (Cox et al., 2000; Ferguson, 2004). 

However, all group comparisons in the present study showed a higher level of Disinhibition in pa-

tients with SHA. It was only in the trait domain analysis of patients with high vs. low health anxiety 

that low Disinhibition emerged as unique predictor controlling for the effect of the other trait do-

mains. Low Disinhibition was associated with trait facets of low Risk Taking and Rigid Perfection-

ism, which also have been found associated with health anxiety in previous studies (Monopoli & 

Vaccaro, 2003; Tyrer, 1990). Detachment was in all group comparisons of the present study associ-

ated with trait facets of Depressivity, Anhedonia and Suspiciousness, which have been found asso-

ciated with health anxiety in non-clinical studies (Cox et al., 2000; Noyes et al., 2005).   

     A study using PID-5 showed that Danish psychiatric outpatients with mixed non-psychotic men-

tal disorders were higher on all five trait domain scores than both healthy controls and patients with 

SHA in the present study, suggesting generally less severe personality pathology in psychiatric out-

patients with SHA compared to psychiatric outpatients with mixed non-psychotic mental disorders 
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(Bach, Maples-Keller, et al., 2016). Therefore, the novel finding in the present study of low Antag-

onism as unique predictor of SHA compared to healthy controls seems sustained compared to 

mixed non-psychotic psychiatric outpatients.  

     A meta-analysis has shown effectiveness of psychotherapy for patients with PDs (Leichsenring, 

Sc, & Leibing, 2003). In addition, the study of Sanatinia et al. (2016) showed that only HY patients 

without concurrent personality difficulties did not benefit from treatment with individual cognitive 

behavior therapy. Therefore, it was concluded that it is essential initially to assess patients with HY 

not only for health anxiety but also for personality pathology in order to optimize decision making 

on treatment. Because SHA in the present study as in most other similar empirical studies is found 

to be associated with personality pathology, we also suggest that personality pathology be included 

in the diagnostic assessment of patients with SHA to improve treatment. Also, we think that person-

ality disorders and traits seem better conceptualized and explained as a vulnerability or liability fac-

tor for developing distress as HY (Hollifield & Finlay, 2014) and mental comorbidity (Krueger & 

Markon, 2006) rather than a mental disorder of its own (Tyrer, 2007). 

     The major strength of the present study is the appropriate inclusion of a larger sample of patients 

with SHA and HY assessed for personality pathology both categorically and dimensionally with 

instruments for DSM-5. However, certain limitations and recommendations for future research 

should be emphasized. 

     First, although we had a control group of healthy controls with whom to compare the dimension-

al PID-5 results, we did not have a control group for the categorical SCID-II PD results. Further 

more, we were not able to include a non-hypochondriacal clinical control group with similar con-

current mental disorders. Therefore, we could not investigate differences between patients with 

SHA and patients with other similar mental disorders. Second, even though 97.6% of the 84 patients 

also fulfilled the diagnostic criteria for DSM-IV HY, the sample may not be generalizable to pa-

tients with SHA or HY in the community; because it derives from physician-referred psychiatric 

outpatients enrolled for group psychotherapy in the tertiary sector, where the prevalence rate of PDs 

might be higher (Barsky, 1995). Studies have shown that patients with a PD seeking psychiatric 

treatment mostly have a Cluster C PD or high neuroticism (Gardiner, Tsukagoshi, Nur, & Tyrer, 

2009; Tyrer, Mitchard, Methuen, & Ranger, 2003), which might explain why the prevalence rate of 

cluster A and B PDs were low in the present study in comparison to community based studies 

(Fallon et al., 2012; Sakai et al., 2010). Third, all diagnostic interviews were performed by one as-

sessor only, which could lead to a systematic assessor bias. However, when assessed from video-

recorded diagnostic interviews, the interrater-reliability (ICC) was excellent. Fourth, PID-5 was 

administered only as a self-report inventory and not as informant-report, which could yield a re-

sponse bias (McGee Ng et al., 2015). Fifth, we only used proxy´s for PD severity, because patients 
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were not assessed for level of personality functioning in terms of criterion A of the alternative 

DSM-5 model for PDs.  

     Comparative studies of health anxiety using instruments for DSM-5 for categorical and dimen-

sional assessment of personality pathology are needed. These should include appropriate control 

groups of clinical samples as well as groups representative of the community. We encourage re-

searchers to investigate the relation between SHA and low self-esteem more thoroughly. In general, 

we need longitudinal studies to establish the causal direction between PD and SHA. 
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Group Cognitive Behaviour Therapy for Severe Health Anxiety:  

A Randomised Controlled Trial (submitted) 

 

Mathias Skjernov, Per Fink, Jens Soendergaard Jensen, Brian Fallon, Ulf Soegaard, Erik Simonsen  

 

ABSTRACT  

Background: Severe Health Anxiety (SHA) is frequent, persistent and costly, yet seldom diag-

nosed and treated. Randomised controlled trials (RCT) have shown effectiveness of individual cog-

nitive behaviour therapy (I-CBT), mixed interventions of I-CBT and Group-CBT, and third wave 

(CBT) group-interventions.  

Aim: To examine effectiveness of CBT for patients with SHA treated only in Group compared 

to waitlist.  

Methods: In 2014-2015, 84 consecutively physician-referred psychiatric outpatients fulfilling 

research criteria for SHA were block-randomised equally to Group-CBT or a nine months waitlist 

(www.clinicaltrials.gov, Identifier: NCT02131883). Patients allocated to Group-CBT were treated 

by two therapists in six groups of seven patients for three hours weekly for 12 weeks. Primary out-

come was change score difference between groups from baseline to 6-month post-treatment follow-

up (6FU) in self-reported health anxiety on Whiteley Index-7 (WI-7). Secondary outcomes were 

measures for health anxiety, mental and physical health, quality of life and blinded assessment for 

remission rate and functioning. Funding: Scientific Research Fund Region Zealand.  

Results: Intention-to-treat analysis including 40 completers in each group showed a significant 

unadjusted difference in change scores between groups of 28.6 points (95% CI: 16.2-40.9, p < 

0.001) on WI-7 from baseline to 6FU, and 50% had a marked treatment response (WI-7>=26 

points) with a NNT of 2.9 at 6FU. Secondary outcomes for health anxiety, anxiety, emotional dis-

tress and functioning were statistically significant, but not for remission, depression, physical health 

and quality of life. Dropout in Group-CBT was 10%.  

Conclusions: CBT conducted only in group seems feasible, acceptable and effective for adult 

patients with SHA.  

 

Keywords: Health anxiety; hypochondriasis; illness anxiety disorder, group cognitive behaviour 

therapy; randomised controlled trial 
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INTRODUCTION 

The prevalence of Severe Health Anxiety (SHA, research diagnostic entity) (Fink, Ørnbøl, Toft, 

et al., 2004) or DSM-IV hypochondriasis (HY) (APA, 1994) is found to be 0.2-4.5% in general 

populations (Weck, Richtberg, & Neng, 2014) and 0.8-9.5% in primary care (Fink, Ørnbøl, Toft, et 

al., 2004; Gureje, Ustün, & Simon, 1997). For DSM-5 (APA, 2013a) HY was replaced by illness 

anxiety disorder (IAD), where no or only mild somatic symptoms are included, and somatic symp-

tom disorder (SDD), where prominent somatic symptoms are included. Of the patients with the 

former DSM-IV HY, 25% are subsumed under IAD and the remaining 75% under SSD (APA, 

2013b). However, researchers are now questioning whether this split of HY into two new diagnostic 

entities is empirically justified (Bailer et al., 2016). Earlier on, HY was considered difficult to treat 

(Kenyon, 1964). Often the disorder went undiagnosed (Beaber & Rodney, 1984). This was recog-

nized as a major public health problem, as the course for untreated HY and SHA is persistent for 

50-70% of patients (Olde Hartman et al., 2009) and very costly in health and social expenses (Fink, 

Ørnbøl, & Christensen, 2010; Mykletun et al., 2009). In a Cochrane meta-analysis of psychological 

treatments for patients with HY including six randomised controlled trials (RCT), it was concluded 

that individual cognitive behaviour therapy (I-CBT) developed from the early 1990's is effective 

(Thomson & Page, 2007). CBT introduced theory-driven treatment for HY with a proposed general 

illness model of perpetuating cognitive and behavioural factors (Warwick & Salkovskis, 1990) and 

somatosensory amplification (Barsky & Wyshak, 1990). The effective factors found in the 

Cochrane meta-analysis were psychoeducation, stress management, cognitive restructuring, re-

sponse prevention and exposure. The effectiveness of psychotropic medication has been less often 

examined for patients with HY, but in a comparison study (Greeven et al., 2007) the specific sero-

tonin reuptake inhibitor (SSRI), Paroxetine was shown to have almost similar effectiveness as I-

CBT. Mixed interventions with Group-CBT (G-CBT) including I-CBT to prevent patients from 

counterproductive treatment and scaring each other away by telling their illness stories prematurely 

in the group (Wattar et al., 2005), has also shown effectiveness (Bleichhardt, Timmer, & Rief, 

2005; Sørensen, Birket-Smith, Wattar, Buemann, & Salkovskis, 2011; Weck, Gropalis, Hiller, & 

Bleichhardt, 2015). Four RCT’s of different less confrontational group interventions have also 

shown effectiveness with dropout rates of 6-13%; these include psychoeducation and problem-

solving (Avia, 1996; Buwalda, Bouman, & van Duijn, 2006) and third wave CBT-interventions 

with mindfulness based cognitive therapy (MBCT) (McManus, Surawy, Muse, Vazquez-Montes, & 

Williams, 2012) and acceptance and commitment therapy (ACT-G) (Eilenberg, Fink, Jensen, Rief, 

& Frostholm, 2016). Previously, only small uncontrolled studies of G-CBT using mainly first and 

second wave (classical) CBT for patients with HY have been conducted. These studies showed fea-

sibility for six patients in a general hospital setting (Stern & Fernandez, 1991) and 24 psychiatric 
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outpatients including self-referrals (Hedman et al., 2010). We conducted a feasibility study in 2013-

14 including 14 psychiatric outpatients with SHA not including self-referrals, and we found feasi-

bility of G-CBT and for this RCT (Skjernov et al., submitted 2017).   

G-CBT seem to have several advantages compared to I-CBT. G-CBT has the potential to be 

more cost-effective than I-CBT and to provide equal efficacy with fewer therapist hours spent per 

patient. Even though patients before therapy usually prefer individual therapy over group therapy, 

the attrition and satisfaction between treatments are found equal (Brown et al., 2011). In addition, 

the interaction between patients in G-CBT often results in effective interpersonal validation and 

enhanced social skills. A support group is usually created. As the treatment is manualized, it de-

scribes a structured treatment. G-CBT also seem to have advantages compared to other group-

interventions shown effective in HY. G-CBT is easier to apply than mixed interventions, and as 

more therapists are trained in classical CBT than third wave interventions, an effective G-CBT will 

be easier to disseminate. 

The aim of the CHAG-Trial was to examine the effectiveness of Cognitive behaviour therapy for 

patients with severe Health Anxiety treated only in Group compared to a waitlist control group in a 

randomised controlled Trial (Skjernov, 2014). The hypothesis was that patients with SHA who 

received G-CBT compared to a waitlist control group would show significantly greater improve-

ment from baseline to 6-months follow-up in health anxiety, remission rate, general mental and 

physical health, and in quality of life and functioning. 

 

METHODS 

Study design and participants  

The CHAG-Trial was a randomised controlled trial with two parallel arms. Block randomisation 

allocating participants equally to either G-CBT for three month with 6-month follow-up or a waitlist 

control group for nine month.  

The study was carried out at the Clinic for Liaison Psychiatry in Koege, Region Zealand, Den-

mark. Patients were consecutively referred to the clinic from physicians in Zealand (Region Zealand 

and Capitol Region: population of 2.4 million) and enrolled between February 2014 and November 

2015 and treated with follow-up until August 2016. The inclusion criteria were 1) research criteria 

for SHA (Fink, Ørnbøl, Toft, et al., 2004) as the primary and dominating disorder for at least the 

last six months; 2) total score of at least 21.4 points on the self-report questionnaire Whiteley Index 

7 (WI-7, degree of health anxiety, score 0-100) (see Outcome measures); 3) age between 18 and 65 

years; 4) understand, read and speak Danish fluently; and 5) written informed consent to participate 

in the study. The exclusion criteria were 1) risk of suicide; 2) current or previous psychotic disor-
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der; 3) bipolar disorder; 4) serious medical condition; 5) abuse or dependency of alcohol, drugs or 

medication; and 6) pregnancy.  

During the study period, the study was announced twice to General Practitioners in Zealand in 

their monthly electronic newsletter and registered as information for Danish physicians on 

www.sundhed.dk and on the homepage of the clinic. The study protocol was registered on 

www.clinicaltrials.gov Identifier: NCT02131883. 

 

Interview assessments 

Initial assessment 

An experienced psychiatrist (the principal investigator) assessed all patients in the study for eli-

gibility. First, the written referral of a patient suspected of having SHA and his medical records 

were assessed. Second, a potentially eligible patient was screened for the inclusion and exclusion 

criteria by a telephone screen interview also assessing WI-7 score for cut-off. Third, the patient who 

passed the latter two steps was then assessed in the clinic in the initial clinical assessment of ap-

proximately 5 hours duration including a non-structured clinical interview followed by two semi-

structured diagnostic interviews: a modified version of the Schedules for Clinical Assessment in 

Neuropsychiatry (SCAN) for SHA and Axis I psychopathology (Wing et al., 1990) and the Struc-

tured Clinical Interview for DSM-IV Axis II (SCID-II) for Personality Disorders (PD) (First, 

Gibbon, Spitzer, Williams, & Benjamin, 1994). At the end of the initial clinical assessment the 

principal investigator (PI) used the written individual illness model created together during the in-

terview to give individual psychoeducation about SHA, which was considered a pre-intervention of 

its own. The general contents of the individual illness model was reported in more detail in the pre-

ceding feasibility study. 

 

Blinded assessment 

Immediately after completion of the self-report questionnaires at study endpoint at 6-month fol-

low-up, a telephone interview was performed by an independent evaluator. This independent evalu-

ator, who was a psychologist not involved in G-CBT and thus blinded from the treatment allocation 

of the patients, consecutively assessed  the14 participants in a randomisation-block for the diagnos-

tic criteria for SHA and their functioning (GAF-F) (see Outcome measures).  

 

Final assessment 

     Immediately after the blinded assessment by the independent evaluator, participants who had 

been allocated to G-CBT were assessed in the clinic or by telephone interview by the PI for the di-

agnostic criteria for SHA and their functioning (GAF-F) and asked about other effective treatments 
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during the last nine months and possible side effects to G-CBT. A similar final assessment was 

made for patients in the waitlist-group, when they had completed the Booster Meeting of their G-

CBT. 

 

Interrater reliability  

Inter-rater reliability assessments were performed for the diagnostic criteria for SHA, PD criteria 

and GAF-F. Twelve patients in a row from the fifth of the six randomisation rounds in the RCT had 

their initial clinical assessment video-recorded for later interrater reliability assessment by an inde-

pendent evaluator (psychologist). The interrater reliability were excellent with a single measures 

absolute agreement Intraclass Correlation Coefficient (ICC) for SHA of 0.96 (95% CI: 0.87-0.99) 

and PD criteria of 0.82 (95% CI: 0.44-0.95). Six patients from the blinded assessment of the G-

CBT-group were randomly picked for interrater reliability assessment in comparison with the final 

assessment. The interrater reliability was fair with a single measures absolute agreement ICC for 

SHA of 0.57 (95% CI: -0.23-0.93). Forty patients from the blinded assessment were assessed for 

interrater reliability in comparison with the final assessment, and it was poor with a single measures 

absolute agreement ICC for GAF-F of 0.37 (95% CI: -0.10-0.70). GAF-F scores were a mean of 7.9 

points higher in the blinded assessment than in the final assessment, which was a significant differ-

ence between the two assessments (95% CI: 1.1-14.7, p = 0.024). 

 

Randomisation 

     Six blocks of 14 participants were randomised by means of a computer algorithm that used pre-

defined concealed random numbers. An independent statistician created the random numbers con-

cealed in sequentially numbered opaque envelopes. The envelopes were kept concealed by a secre-

tary in the Clinic for Liaison Psychiatry. When 14 participants were recruited, the secretary random-

ly allocated these participants to G-CBT or waitlist, with endpoint at nine months after randomisa-

tion. 

 

Masking 

     Neither the PI, therapists nor patients were masked from the results of the randomisation. The PI 

were masked from the data of the self-report questionnaires until all data was collected. Patients 

were masked from the status of the primary outcome. In the blinded assessment, the independent 

psychologist was masked from the treatment allocation of the patients.  
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Ethics 

     I-CBT was not offered as a standard treatment by the clinic during study enrollment. Instead 

patients with SHA were offered an alternative treatment with psychotropic medicine, the SSRI, Ser-

traline, because G-CBT was offered to participants in the study only. The study was approved by 

the Danish Data Protection Agency and the Regional Scientific Ethics Committee (ID: SJ-374). 

 

Interventions 

     Immediately after the randomisation allocation, the 14 participants were informed of the result of 

the randomisation allocation both by telephone and letter, and referring physicians received an elec-

tronic letter informing them of the results of the initial clinical assessment and the randomisation 

allocation of the patient. Participants were told not to continue or begin other psychotherapy or 

begin or change psychotropic medications during their 9 month of enrolment unless highly neces-

sary. Participants were not excluded from the study, if they received other effective treatments dur-

ing their enrolment. 

 

Waitlist control group  

     In the electronic letter (see above) physicians were recommended to give monthly supportive 

talks to patients randomised to waitlist during their nine month of waiting time. After the blinded 

assessment, participants who had been on waitlist were also offered G-CBT (not included in the 

RCT).  

 

The experimental intervention: Group Cognitive Behaviour Therapy (G-CBT) 

      Patients were treated at the clinic in groups of seven patients by two CBT trained therapists on a 

fixed weekly day from 13.00 to 16.15 hours (15 min. break). The G-CBT was free of charge. The 

duration was three hours weekly for 12 weeks. No treatment was provided between post-treatment 

and 6-month follow-up, except for one 3 hour Booster Meeting of G-CBT finished immediately 

before 3-month follow-up (3FU). The total treatment therefore consisted of 39 hours of G-CBT. Six 

G-CBT courses were performed in the RCT. The PI was the senior therapist in three of the six 

groups together with the co-therapist, a male psychologist. Another male psychologist was senior 

therapist in the other three groups together with co-therapists, a female psychomotor therapist in 

two groups and a female psychologist in the last group. All therapists had prior experience conduct-

ing group therapy, but only the senior therapists and the female psychomotor therapist had prior 

experience treating patients with SHA. An external psychologist supervised the group therapists for 

approximately two hours every third week during the 12 weeks of G-CBT.  
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The PI designed the manual for G-CBT. The manual contained the five elements found effective 

in the meta-analysis by Thomson & Page (2007): psychoeducation, stress management, cognitive 

restructuring, response prevention and exposure. The patients were encouraged to do 30-60 minutes 

of homework every day during their 12 weeks of G-CBT. The contents of the G-CBT are reported 

in more detail in the feasibility study and the manual is available in Danish and English translation 

for free download at http://www.regionsjaelland.dk/psykforsk.    

 

Outcome measures 

Outcome measures were defined a priori. They were generally standardized self-report question-

naires (except mentioned), which were completed by the patients through the internet (SurveyXact) 

on five following time points 1) after the telephone interview and before the initial clinical assess-

ment (pre-assessment); 2) just before the block-randomization was performed (baseline); 3) just 

after 12 weeks of G-CBT (post-treatment); 4) just after the Booster Meeting at 3-months follow-up 

(3FU) and 5) at endpoint at 6-months follow-up (6FU). Primary outcome interval was predefined as 

mean change in outcome measure over the nine month interval from baseline to 6FU. Total scores 

for self-report questionnaires were generally converted to scales ranging from 0-100 points (except 

mentioned) for easy comparison. 

 

Primary outcome measure  

Whiteley Index 7 (WI-7) self-report questionnaire for measuring degree of health anxiety. WI-7 is 

a short 7-item version with five response options of the original 14-item version of the Whiteley 

Index (Pilowsky, 1967). WI-7 has been found to be psychometrically reliable and valid for screen-

ing (Fink et al., 1999; Höfling & Weck, 2013; Veddegjærde, Sivertsen, Wilhelmsen, & Skogen, 

2014), and has been used as primary outcome to monitor changes during psychotherapy in a RCT 

(Eilenberg et al., 2016). Each question for WI-7 was scored on a five level Likert scale from 0 (not 

at all) to 4 points (a great deal). To yield the 0-100 points total scale score all items were added up 

and then multiplied by 100/28 (higher scores indicating higher degree of health anxiety).  

 

Secondary outcome measures 

A clinically meaningful treatment response was a reduction in WI-7 score of at least 0.5 Standard 

Deviation (SD) (i.e., reduction of at least 13 points) from baseline to 6FU. 0.5 SD is often used in 

research on measures of health-related quality of life as the cut-off for minimal important difference 

(Norman, Sloan, & Wyrwich, 2003). A marked treatment response was a reduction in WI-7 score of 

at least 1 SD (i.e., reduction of at least 26 points) from baseline to 6FU. The same WI-7 parameters 

for treatment responses were used in the similar RCT design of Eilenberg et al. (2016). In addition, 
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a clinically significant change measured by the Reliable Change Index (RCI) was included 

(Jacobson & Truax, 1991) 

Remission from SHA was measured in two different ways either as a) a score below cut-off of 

21.4 points on WI-7; or b) not fulfilling the diagnostic criteria for SHA for the last six month as-

sessed at the blinded assessment at 6FU immediately after completion of the endpoint self-report 

questionnaire. The cut-off of 21.4 points on WI-7 was predefined from a former study in primary 

care, where only 10% of medical patients had a score above 21.4 points at two year follow-up (Fink 

et al., 2010). Thus, a score above 21.4 points was considered above the normal range and a potential 

case of SHA.  

Short Health Anxiety Inventory measuring degree of health anxiety. It exists in two versions: 

HAI-14 and HAI-18 (Salkovskis, Rimes, Warwick, & Clark, 2002). We used both versions, which 

consist of either 14 or 18 items (4 extra items), each scored on a four-response option Likert Scale 

from 0-3 points yielding a total score of 0-42 and 0-54 points. These scales have been found to be 

psychometrically reliable and valid for screening (Alberts, Hadjistavropoulos, Jones, & Sharpe, 

2013) and they are widely used as primary outcome to monitor changes during psychotherapy in 

RCTs (Hedman et al., 2011; Sørensen et al., 2011; Tyrer et al., 2014).  

Symptom Checklist-90-Revised (SCL-90-R) (Derogatis & Cleary, 1977) subscales for measuring 

symptoms of somatisation (SCL-som), obsessive compulsive disorder (SCL-ocd), emotional di-

stress (SCL-8) (Fink, Ørnbøl, Hansen, Søndergaard, & De Jonge, 2004), anxiety (SCL-anx, 4 items) 

and depression (SCL-dep, 6 items) (Christensen et al., 2005).  

Short Form-36 (SF-36) (Ware et al., 1995) for measuring health related quality of life, here the 

Mental Component Summary (MCS) and the Physical Component Summary (PCS) scales. 

World Health Organization-5 (WHO-5) (Topp, Østergaard, Søndergaard, & Bech, 2015) for 

measuring quality of life with five items with six response options scored on a Likert scale from 0-5 

points. 

Euroquol-5D-3L (EQ-5D) Time Trade Off (TTO) scale (Group, 1990; Wittrup-Jensen, 

Lauridsen, Gudex, & Petersen, 2008) for measuring quality of life with five items with three re-

sponse options scored on a Likert scale from 1-3 points. A Danish TTO score ranging from 0-1 was 

calculated from the configuration of the five items. 

Global Assessment of Functioning (Startup, Jackson, & Bendix, 2002) split version with the 

Functioning scale (GAF-F) (Pedersen, Hagtvet, & Karterud, 2007; Pedersen & Karterud, 2012) as-

sessed as the average functioning for the last six months. GAF-F was assessed at baseline in the 

initial clinical assessment and at 6FU in the blinded assessment and in the final assessment. 
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Other measures 

Other treatments from baseline to 6FU.  

In the self-report questionnaire at 6FU, patients were asked about other treatments: a) During the 

last 9 months did you seek help for your health anxiety outside the clinic? b) If yes, then where? 

GP, psychologist, other? c) Did it help? In the final assessment, patients were assessed for other 

effective treatments with psychotropic medication or psychotherapy.  

 

Patient attrition  

a) Discontinuation and Dropout from G-CBT. Dropout was predefined as attending G-CBT less 

than eight meetings out of 13 meetings. Discontinuation also included patients not to return for G-

CBT after the initial clinical assessment.  

b) Attendance in G-CBT measured by number of meetings attended.  

c) Homework activity self-reported at Meeting 12 measured in hours per week during 12-weeks 

G-CBT.  

d) Side effects from G-CBT were assessed at the final assessment by the PI with one semi-

structured question: “Did you experience any side effects during G-CBT?”.  

e) Patient satisfaction with G-CBT measured at post-treatment with the self-report questionnaire 

Client Satisfaction Questionnaire-8 (CSQ-8) consisting of eight items with four response options 

scored on a Likert scale from 1-4 points and converted to a total score from 25-100 points (higher 

scores indicating better satisfaction).  

f) Patient satisfaction with the initial clinical assessment measured at baseline with the self-

report questionnaire with two modified questions from the CSQ-8: 1. Overall, how satisfied are you 

with the clinical assessment you have received? Possible answers: a) Very satisfied, b) Satisfied, c) 

Dissatisfied, d) Very dissatisfied; and 2. Would you recommend a similar clinical assessment to a 

friend with the same problems? Possible answers: a) Definitely, b) I think so, c) I don’t think so, d) 

Definitely not.  

g) Acceptability of the diagnosis Health Anxiety measured at baseline in the self-report question-

naire with the question: Is the diagnosis of Health Anxiety the right diagnosis for me? Possible an-

swers: a) Completely agree, b) Partly agree, c) Partly disagree, d) Completely disagree. 

 

Therapist treatment satisfaction and fidelity 

a) Therapist satisfaction with G-CBT measured by the Therapist Satisfaction Questionnaire 

(TSQ) a self-report questionnaire with 22 items and 4-response options scored on a Likert scale 

from 1-4 points yielding a total score from 22-88 points completed by the five therapists after the 

Booster Meeting (The TSQ is available on request).  
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b) Therapist adherence to the manual and structured G-CBT. All G-CBT was video-recorded, 

and video-recordings from one entire G-CBT were randomly picked with at least two meetings 

from each of the six G-CBT courses. The recordings were assessed for adherence by an independent 

evaluator (psychologist). This was done with an adhesion questionnaire covering the therapeutic 

elements of each meeting with weighed points for each element yielding a total score of 0-100 

points for each meeting. If an element was delivered satisfactory, the weighed points of the element 

was given. The adhesion mean score of each pair of therapists was measured as the average of their 

three adhesion scores (The adhesion questionnaire is available on request). 

c) Therapist Competences in G-CBT for each pair of therapists were assessed with the question-

naire Cognitive Therapy Rating Scale (CTRS) (Young, Ph, & Beck, 1980) from the randomly 

picked video-recordings and by the same evaluator as described above. CTRS consists of 11 items 

with seven response options scored on a Likert scale from 0-6 points yielding a total score from 0-

66 points (higher scores indicating better competences). 

 

Data management and statistical analysis 

The sample size and power calculation was based on the WI-7 scores. Assuming a dropout rate 

of 20% in each group and a standard deviation of change of 25, a sample size of 70 was estimated 

to provide 84.9% power, at a 5% significance level, to find a difference of 20 points between 

change from baseline to 6FU in G-CBT and waitlist. The difference between changes and the stand-

ard deviation of change used in the power calculation was assessed using knowledge from a previ-

ous study (Eilenberg et al., 2016). Descriptive statistics were used to characterize the patients and to 

provide raw data on all primary and secondary outcomes at baseline. Since the percentage of miss-

ing data was low (less than 5%) no imputation for missing data was made. For each of the continu-

ous primary/secondary outcomes we fitted a linear mixed model with random intercept and a cluster 

effect for treatment group with the outcome variable as dependent variable and time (as categori-

cal), group and their interaction as independent variables. Using this model we first calculated the 

mean score for both groups at each time point and the percent change from baseline to 6FU. Next, 

we tested whether the two groups changed differently over time by calculating the difference be-

tween change in the G-CBT and the waitlist group. Furthermore, in each group (G-CBT and wait-

list) we estimated the proportion of patients who reached the predefined clinical meaningful treat-

ment responses (1/2 SD, 1 SD, RCI) and remission on WI-7 (WI-7 score < 21.4), and compared 

these using the relative risk (RR). Finally, we provided an estimate of the number needed to treat 

(NNT) to achieve one additional marked treatment response. All statistical analyses were done on 

an intention-to-treat (ITT) basis using SPSS Version 23 and Stata version 13.1 for windows 

(StataCorp., USA). 
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RESULTS 

Patient flow 

Fig. 1 shows the inclusion and exclusion of patients in the study according to CONSORT princi-

ples (Boutron, Moher, Altman, Schulz, & Ravaud, 2008, 2015). Of 156 referred patients, four pa-

tients were not available for telephone screen, 19 of the telephone-screened patients declined the 

initial clinical assessment, and 10 eligible patients declined enrolment. The total declined patient-

group (n = 33: mean age: 38.7 years, gender: 64% females, telephone screen (n = 29): WI-7 mean 

score = 61, initial clinical assessment (n = 10): GAF-F mean score = 61) were not found statistically 

significantly different from the 84 participants on available demographic and clinical data (results 

not shown). Post-treatment and 3-month follow-up data were available for 40 (95%) participants in 

the G-CBT-group and 42 (100%) participants in the waitlist-group and 6-month follow-up data 

were available for 40 (95%) participants in each group. Two participants in the G-CBT-group com-

pleted the baseline questionnaire only. One patient was dissatisfied, did not return for G-CBT and 

chose private psychotherapy instead. The other patient completed G-CBT, but couldn’t afterwards 

be reached and might have had a relapse of alcohol abuse. Two participants in the waitlist-group did 

not complete the 6FU questionnaire. One participant said he was too busy to complete it. The other 

participant suddenly could not afford the public transportation to G-CBT.  
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Figure 1. Consort Flow Diagram for the CHAG-Trial 
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Baseline characteristics  

Demographic and clinical characteristics of participants at baseline are presented in Tables 1. Of 

the 84 participants, 82 (97.6%) also fulfilled the diagnostic criteria for DSM-IV hypochondriasis. 

Post hoc tests at baseline revealed that the two intervention groups differed significantly on the pri-

mary outcome of WI-7 with a more severe mean score in the G-CBT-group [independent t-test: 

difference = 19.6, 95% CI: 9.0-30.1, p < 0.001]. At the two time points before baseline, at telephone 

screen and pre-assessment WI-7 mean scores was 67.2, respectively 66.6 in the G-CBT-group, and 

60.6 respectively 59.8 in the waitlist-group, and at these two time points the two groups did not dif-

fer significantly. Neither did participants improve significantly on WI-7 mean score between tele-

phone interview and pre-assessment (average interval: two weeks). However, between pre-

assessment and baseline (average interval: two months) participants improved significantly on WI-7 

mean score [n = 84, paired t-test, improvement = 13.5, 95% CI: 8.7-18.3, p < 0.001], where both the 

coming G-CBT-group improved significantly [n = 42, paired t-test, improvement = 7.1, 95% CI: 

1.3-13.0, p=0.018] and the coming waitlist-group improved significantly [n = 42, paired t-test, im-

provement = 19.9, 95% CI: 12.6-27.2, p<0.001). In addition, these improvements differed signifi-

cantly in favour of the waitlist-group [independent t-test: difference = 12.8, CI (3.52-22.0), 

p=0.007). Further post hoc analysis on WI-7 mean scores from pre-assessment to baseline showed 

that both males had a significantly improvement [n = 34, paired t-test, improvement = 19.5, 95% 

CI: 12.2-26.9, p<0.001) and females [n = 50, paired t-test, improvement = 9.4, 95% CI: 3.2-15.7, 

p=0.004), but the improvements differed significantly in favor of the males [independent t-test: dif-

ference = 10.1, 95% CI: 0.6-19.6, p=0.038) so a significant gender difference was induced at base-

line with more severe health anxiety for females [n = 84, independent t-test, difference = 16.2, 95% 

CI: 5.3-27.1, p=0.004).  

     At baseline, the two groups also differed significantly with more severe mean scores in the G-

CBT-group on the secondary outcomes HAI-14, HAI-18, SCL-8 and SCL-anx (results not shown). 
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Outcome measures 

Primary outcome  

     The unadjusted difference of 28.6 points (Table 2) in reduction in health anxiety on WI-7 mean 

scores between the two intervention groups from baseline to 6FU was significantly in favor of G-

CBT (95% CI: 16.2-40.9, p < 0.001) (Figure 2). The 26.0 points reduction on WI-7 mean scores 

from baseline to 6FU in the G-CBT-group was significant (95% CI: 17.3-34.8, p < 0.001), and the  

-2.5 worsen in the waitlist-group was non-significant (95% CI: -11.2-6.2, p = 0.567). The unad-

justed difference of 27.9 points in reduction in health anxiety on WI-7 mean scores between the two 

intervention groups from baseline to post-treatment was similarly significant in favor of G-CBT 

(95% CI: 16.3-39.4, p < 0.001). 

 

Figure 2. Change in primary outcome (WI-7) for G-CBT-group and waitlist control group 

from pre-assessment to 6-months follow-up using the linear mixed model without baseline 

adjustment 

 
Time points for Completion of self-report questionnaires: Pre-assessment is just before the initial clinical assessment, 
Baseline is just after randomisation allocation and just before start of G-CBT, Post-treatment is just after 12 weeks of 
G-CBT, 3FU=3-month follow-up. 6FU=6-month follow-up.  

 

 

Secondary outcomes  

     Clinically meaningful treatment response from baseline to 6FU (WI-7 >= 13 points) was found 

for 53% (21/40) of the patients in G-CBT and 30% (12/40) on waitlist, which was a significant dif-

ference between the two groups (RR = 1.8, 95% CI 1.0-3.1) (Figure 3). A marked treatment re-

sponse from baseline to 6FU (WI-7 score >= 26 points) was found for 50% (20/40) of the patients 
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in G-CBT and 15% (6/40) on waitlist, which was a significant difference between the two groups 

(RR = 3.3, 95% CI 1.5-7.4). The number of patients needed to treat (NNT) to achieve one addition-

al marked treatment response was 2.9 (95% CI 1.9-6.3). Clinically significant change measured by 

the RCI from baseline to 6FU was found for 15% (6/40) of the patients in G-CBT and 0% (0/40) on 

waitlist, which was a significant difference between the two groups (Fisher’s exact test: p = 0.026). 

 

Figure 3. Treatment response curves for G-CBT-group and waitlist control group. 

 

Every dot represents a patient. WI-7 scores corresponding to cumulative percentage of patients.Treatment response 
(baseline to 6-month follow-up): WI-7 score >= 13 points. Marked treatment response: WI-7 score >=26 points. 

 

     No significant difference was found between the two groups on the two outcome measures for 

remission from SHA at 6FU. In G-CBT 37% (15/40) of the patients and on waitlist 28% (11/40) of 

the patients was below cut-off on 21.4 points on WI-7 at 6FU (RR = 1.4, 95% CI: 0.7-2.6). In G-

CBT 53% (21/40) of the patients and on waitlist 42% (17/41) of the patients did not fulfil the diag-

nostic criteria for SHA in the blinded assessment at 6FU (RR = 1.3 95% CI: 0.8-2.0).  

The unadjusted difference on 10.4 points in reduction in health anxiety on HAI-14 mean scores 

(Table 2) between the two groups from baseline to 6FU was significantly in favor of G-CBT (95% 

CI: 6.6-14.1, p < 0.001). Similar results was found for HAI-18. Significant improvements on emo-

tional distress (SCL-8, 15.6, 95% CI 3.6-27.6, p = 0.011), anxiety (SCL-anx, 14.8, 95% CI 3.0-26.6, 

p = 0.015) and functioning (GAF-F, 6.2, 95% CI 1.5-11.0, p = 0.011) were also found in unadjusted 

differences between the two groups from baseline to 6FU in favor of G-CBT. No significant im-
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provements was found in unadjusted differences between the two groups from baseline to 6FU on 

outcome measures for symptoms of depression, somatisation and obsessive compulsive disorder 

(SCL-dep, SCL-som and SCL-ocd) and health related quality of life (SF-36 (PCS and MCS), 

WHO-5 and EQ-5D). 

 

Table 2. Summary of results 

All numbers in the table are unadjusted estimates using the linear mixed model except for the pre-assessment scores, that are the actual data. 
%change = (6-month FU/Baseline x 100)-100. FU = Follow-up. CI = Confidence Interval. 
Statistical significance (p-value): 0.01 < p < 0.05 = *, 0.001 < p < 0.01 = **, p < 0.001 = *** 
 

 

Other outcomes 

Other treatments from baseline to 6FU.  

In the endpoint questionnaire at 6FU 25 of 40 patients in the waitlist-group and 16 of 40 patients 

in the G-CBT-group answered that they had had treatment from their GP in the time period from 

baseline to 6FU, which was a significant difference between the groups (chi-square (1) = 4.05, p = 

0.044). However, the subjective effectiveness of this treatment was not significant between the 

groups. In addition, seven of 40 patients in the waitlist-group and two of 40 patients in the G-CBT-

group answered that they had had treatment from a psychologist, which was not a significant differ-

ence between the groups (Fisher’s exact test: p = 0.154), and the subjective effectiveness of this 

OUTCOME MEASURES                          
(0-100 score scales except described)                                

Pre-
assessment

Baseline           6-month FU   % 
change

Pre-
assessment

Baseline           6-month FU       % 
change

Unadjusted difference    
of improvement at

Mean       
(95% CI)

Mean         
(95% CI)

 Mean      
(95% CI)

Mean    
(95% CI)

 Mean        
(95% CI)

 Mean        
(95% CI)

6-months FU                       
(95% CI)                         

p-value

PRIMARY OUTCOME (higher scores indicating worse health)
Whiteley Index 7 66.6 59.4 33.4 `-42.8% 59.8 39.9 42.4 6.3% `-28.6*** <0.001
(health anxiety) (51.1 to 66.8) (25.1 to 41.7) (32.5 to 47.3) (34.1 to 50.6) (-40.9 to -16.2)
SECONDARY OUTCOMES (higher scores indicating worse health)
Health Anxiety Inventory-14 29.9 28.6 18.1 ´-36.7% 26.6 23.2 23.0 ´-0.9% `-10.4*** <0.001
(health anxiety, scores: 0-42) (26.7 to 30.6) (15.5 to 20.6) (21.3 to 25.1) (20.5 to 25.6) (-14.1 to -6.6)
Health Anxiety Inventory-18 36.7 35.2 21.9 ´-38.8% 32.5 29.1 28.3 ´-2.7% `-12.4*** <0.001
(health anxiety, scores: 0-54) (32.7 to 37.6) (18.7 to 25.2) (26.7 to 31.6) (25.1-31.4) (-16.9 to -7.9)
Symptom CheckList-90-R subscales:
SCL-8 54.2 48.2 34.8 ´-27.8% 49.7 35.9 38.0 5.8% ´-15.6* 0.011
(emotional distress) (40.8 to 55.6) (26.0 to 43.5) (28.5 to 43.3) (29.3 to 46.7) (-27.6 to -3.6)
SCL-somatisation 33.2 32.0 25.8 ´-19.4% 35.1 28.1 26.7 ´-5.0% ´-4.8 0.136
(somatic symptoms) (28.0 to 36.6) (21.3 to 29.8) (22.6 to 33.5) (20.5 to 32.8)  (-11.2 to 1.5)
SCL-ocd 33.2 27.5 25.5 ´-7.3% 30.5 24.4 25.8 5.7% ´-3.4 0.412
(obsessive-compulsive symptoms) (21.8 to 33.2) (18.9 to 32.0) (18.7 to 30.1) (19.3 to 32.0) (-11.6 to 4.8)
SCL-anxiety (4 items) 57.7 49.9 35.6 ´-28.7% 53.7 39.3 39.9 0.2% ´-14.8* 0.015
(anxiety symptoms) (42.7 to 57.0) (26.9 to 44.4) (32.1 to 46.5) (31.2 to 48.5) (-26.6 to -3.0)
SCL-depression (6 items) 32.4 29.8 22.9 ´-23.2% 28.9 22.9 24.8 8.3% ´-8.8 0.065
(depressive symptoms) (23.1 to 36.4) (15.9 to 29.9) (16.3 to 29.6) (17.9 to 31.7) (-18.1 to 0.56)

SECONDARY OUTCOMES (higher scores indicating better health)
Short Form-36 (SF-36) summaries:
Physical Component Sum. (PCS) 48.7 45.6 48.0 5.3% 48.3 44.5 47.2 6.1% ´-0.3 0.837
(health related quality of life) (43.3 to 47.8) (45.5 to 50.6) (42.2 to 46.7) (44.7 to 49.2) (-3.1 to 2.3)
Mental Component Sum. (MCS) 33.2 36.5 42.2 15.6% 34.8 39.0 41.7 6.9% 3.0 0.262
(health related quality of life) (33.0 to 40.1) (38.4 to 46.0) (35.5 to 42.6) (37.9 to 45.5) (-2.2 to 8.2)
World Health Organization-5 30.8 34.1 43.6 27.9% 32.9 34.0 39.7 16.8% 3.8 0.388
(WHO-5, quality of life) (27.7 to 40.5) (36.6 to 50.5) (27.6 to 40.4) (33.0 to 46.5) (-4.9 to 12.5)
Euroqol-5D-3L Total Index score 60.5 61.8 70.9 14.7% 66.0 62.4 69.8 11.9% 1.7 0.692
(EQ5D, quality of life) (55.5 to 68.3) (64.6 to 77.2) (55.8 to 68.9) (63.5 to 76.0) (-6.8 to 10.3)
Global Assessment of Functioning 53.5 69.6 30.1% 58.8 68.7 16.8% 6.2* 0.011
the Functioning Scale (GAF-F) (1.5 to 11.0)

Waitlist-group                                                                                          
n=42

G-CBT-group                                                                                        
n=42

Between groups                            
n=84
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treatment, was not significant between the groups either. In the final assessment the PI assessed that 

twelve of 31 patients in the waitlist-group and four of 33 patients in the G-CBT-group had had ef-

fective other treatments with either psychotropic medication or psychotherapy, which was a signifi-

cant difference between the groups (Fisher’s exact test: p = 0.021). 

 

Patient attrition 

a) Discontinuation and Dropout. Of the 42 patients allocated to G-CBT, two patients never re-

turned for G-CBT, and four patients (10%) dropped out during G-CBT (all before fifth meeting). Of 

the two patients who never returned for G-CBT, one patient was dissatisfied and chose private psy-

chotherapy instead, and the other patient had a concurrent borderline personality disorder (PD) and 

a time conflict. Of the 4 patients who dropped out, one patient had a time conflict and chose to at-

tend work rather than G-CBT, one patient had concurrent agoraphobia and dared not use public 

transportation, and the last two patients wanted further somatic assessment and felt misplaced in G-

CBT. In the initial clinical assessment, the PI assessed those latter two patients to have concurrent 

PD not otherwise specified, but during G-CBT their diagnosis was specified to paranoid PD. We 

did some post hoc analysis to examine association between Cluster A and B PDs and discontinua-

tion from G-CBT in the G-CBT-group. Six out of 42 patients in the G-CBT-group discontinued G-

CBT, and three of these six patients had either a cluster A or B PD. Of the 36 patients that complet-

ed G-CBT, neither had a cluster A or B PD. Post hoc Fisher’s exact test yielded a significant differ-

ence in discontinuation-rate from G-CBT in the G-CBT-group depending on presence or absence of 

a cluster A or B PD (p = 0.002). In comparison between the group of discontinuation (6 patients) 

and those who completed G-CBT (36 patients) in the G-CBT-group with Fisher’s exact tests (re-

sults not shown), non-dominating concurrent mental disorders and any PDs in total, did not show an 

association with discontinuation.  

b) Attendance. 36 patients completed G-CBT, and they had a median attendance of 12 out of 13 

group-meetings (36 hours, range: 24-39 hours).  

c) Homework-activity. Of the 36 patients who completed G-CBT, 35 patients registered home-

work activity during 12 weeks G-CBT, which was median 2.4 hours a week (range: 0.3-5.9 

hours/week).  

d) Side effects. Of the 36 patients who completed G-CBT, it was only possible to assess 32 of 

these patients in the final assessment, and eight (25%) of these patients reported side effects from 

G-CBT. The only side effect reported was of mild severity and was aggravation of health anxiety in 

the beginning of G-CBT, when listening to other patient’s illness stories. Dropout did not seem to 

be influenced by the side effects. 
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e) Patients satisfaction with G-CBT measured with CSQ-8 at post-treatment for 34 of 36 patients 

attending G-CBT was a mean score of 80 points (SD: 13.4, range: 47-100). At post-treatment 30 

(88%) of these patients were satisfied or very satisfied with the help they had received, and 32 

(95%) would recommend the treatment to a friend with the same problems.  

f) Patient satisfaction with the initial clinical assessment. Of the 84 participants, 81 (96%) were 

satisfied or very satisfied with the clinical assessment they had received, and 71 (85%) would rec-

ommend the clinical assessment to a friend with the same problems.  

g) Acceptability of the diagnosis Health Anxiety. Of the 84 participants, 80 (95%) at least partly 

agreed with the diagnosis. 

 

Therapist treatment satisfaction and fidelity  

a) Therapist satisfaction with G-CBT measured with TSQ for therapist pair #1 was on average 63 

points and for therapist pair #2 was on average 74 points.   

b) Therapist adhesion to the manual and structured G-CBT assessed for therapist pair #1 was on 

average 97 points and for therapist pair #2 was on average 100 points.  

c) Therapist Competences in G-CBT assessed with CTRS for therapist pair #1 was on average 53 

points and for therapist pair #2 it was on average 52 points.  

 

DISCUSSION 

     To our knowledge, this study is the first randomised controlled trial to examine the outcome of 

classical (first and second wave) CBT delivered only in a group format to patients with Severe 

Health Anxiety (SHA) or hypochondriasis. The study compared the effectiveness of G-CBT with a 

waitlist control group in a physician-referred sample of 84 psychiatric outpatients. We found statis-

tically significant improvement on the primary outcome of health anxiety in G-CBT compared to 

waitlist from baseline to post-treatment, and the results were sustained at 6-month follow-up (6FU). 

The reduction in health anxiety was also found clinically meaningful as 50% of the patients in G-

CBT had a predefined marked treatment response with a NNT on 2.9 compared to the waitlist-

group at 6FU to achieve one additional marked treatment response.  

     Significant differences in improvements between the two groups from baseline to 6FU were also 

found on the secondary outcomes for emotional distress (SCL-8), general anxiety (SCL-anx) and 

functioning (GAF-F). However, no significant differences in improvements between the two groups 

from baseline to 6FU were found on the secondary outcomes for remission, depression, somatisa-

tion, obsessive-compulsive disorder (SCL-dep/som/ocd) and health related quality of life (SF-36: 

MCS and PCS), WHO-5 and EQ-5D.  
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     Of the 84 participants, 96% were satisfied with the initial clinical assessment, 95% at least partly 

agreed with the diagnosis of SHA, and only 11% of eligible patients declined participation. Of the 

patients completing G-CBT, 88% were satisfied with G-CBT, and only 10% had dropout during G-

CBT. Therefore, the essential elements of this naturalistic treatment course all showed high patient 

satisfaction, acceptability and feasibility. However, concurrent cluster A or B personality disorder 

seemed to be associated with discontinuation from G-CBT, but the numbers of discontinuation were 

small. 

     The initial clinical assessment including individual psychoeducation may be an intervention of 

its own, as on average participants improved 13.5 points on WI-7 score from pre-assessment to 

baseline. Still this pre-intervention was not controlled, and it introduced a positive treatment expec-

tancy that probably also reduced patients’ health anxiety. However, the improvement in the waitlist-

group between pre-assessment and baseline on 20 points on WI-7 mean score was mainly sustained 

during their nine months waiting period. That might be caused by a significantly larger proportion 

of patients in the waitlist-group than in the G-CBT-group that received other treatments from base-

line to 6FU. The G-CBT-group only improved 7 points on WI-7 mean score from pre-assessment to 

baseline, which might suggest that the patients in the G-CBT-group was more difficult to treat than 

patients in the waitlist-group. Overall, the found pre-intervention effectiveness probably lowered 

the effectiveness found of G-CBT. 

     No significant differences between the two groups at 6FU were found on the two outcomes of 

remission from SHA despite the significant improvement found between the two groups on the pri-

mary outcome of health anxiety. This could be explained by the significant improvement on the 

primary outcome found between pre-assessment and baseline, where the waitlist control group im-

proved more than the G-CBT-group. The WI-7 mean score was reduced from 60 to 40 points in the 

waitlist-group and from 66 to 59 points in the G-CBT-group, and a higher proportion of patients in 

the waitlist-group compared to the G-CBT-group gained remission from SHA. In the waitlist-group 

2 patients at pre-assessment, 10 patients at baseline and 11 patients at 6FU were in remission (WI-7 

score<21.4), and in the G-CBT-group, 3 patients at pre-assessment, 5 patients at baseline and 15 

patients at 6FU were in remission. It follows that both outcomes for remission rate seem hampered 

by the substantial imbalance in WI-7 mean score introduced at baseline.   

     The higher proportion of females randomly allocated to G-CBT (28 patients) compared to wait-

list (22 patients) only seem to explain some of the imbalance in baseline WI-7 mean scores between 

groups, because males improved significantly more than females in WI-7 mean score from pre-

assessment to baseline, and females therefore had significantly higher baseline WI-7 mean score 

than males. Stratifying for gender in the block-randomisation as used in the RCT of Eilenberg et al. 

(2016) would not have balanced the baseline in the present study. Only stratifying for WI-7 scores 
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as used in the RCT of McManus et al. (2014) would have balanced the baseline on WI-7 mean 

score between the two intervention groups. The possible effective pre-intervention seem to have 

created the skewed outcomes at baseline and remission rates at endpoint. This might have been 

avoided by either excluding individual psychoeducation in the initial clinical assessment or stratify-

ing for gender and WI-7 scores in the block-randomisation allocation.  

The baseline imbalance of several outcome measures should be considered in the interpretation 

of the results, because demographic and clinical imbalances are sought to be eliminated in a ran-

domised controlled trial. Because the block-randomisation procedure did not seem to have intro-

duced a selection-bias, the baseline imbalance must have happened by chance. Due to regression 

towards the mean, the significant difference in the primary outcome between the two groups at 

baseline would naturally in time lead to a larger improvement for the G-CBT-group than the wait-

list-group. The unadjusted outcome estimates between the groups therefore might overestimate the 

real effectiveness of G-CBT. In a similar study design of Eilenberg et al. (2016) the baseline WI-7 

mean score was 58 in their waitlist-group of similar patients with SHA and therefore very similar to 

the baseline mean score in the present study in the G-CBT-group on 59. Their waitlist-group im-

proved 1.6 points from baseline to 6FU, where the waitlist-group in the present study worsened by 

2.5 points. Therefore, a similar balanced baseline in the present RCT seemingly would not have 

changed the highly significant results found. Adjusting for baseline imbalance e.g. using ANCOVA 

analysis and adding the baseline value of WI-7 as independent covariate would not have included 

all the available data of repeated measurements as the LMM does. The ANCOVA only compares 

endpoints adjusting for baseline and the estimate would most likely underestimate the real effec-

tiveness of G-CBT in the present study.  

For several reasons, the results seem generalizable to adult patients with SHA/HY willing to par-

ticipate in G-CBT. Of the 84 participants with SHA, 97.6% also fulfilled the diagnostic criteria for 

DSM-IV HY. Participants had equal gender distribution and an age range between 19-58 years of 

age. Even though experienced senior therapists in a specialized setting performed the G-CBT, the 

treatment was newly introduced in the clinic without much introduction given and performed by 

two different pairs of therapists with unexperienced co-therapists. In addition, all participants were 

referred from physicians to a psychiatric outpatient clinic without use of public advertisement, why 

the general health and social impairment of these representative psychiatric outpatients was natural-

istic low. Therefore, this G-CBT seems applicable to similar mental health care settings. However, 

concurrent cluster A or B PDs seem to be associated with discontinuation from G-CBT, therefore 

the results can not be generalized to this group of patients, that probably represents approximately 

25% of SHA/HY patients in the community (Fallon et al., 2012).  
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Limitations and strengths 

The present study has several limitations. First, the control group was a waitlist, which might 

produce a nocebo effect (Furukawa et al., 2014). In addition, a waitlist design does not control for 

unspecific factors of G-CBT. We found a high fidelity of the G-CBT performed, but still we can not 

be sure that the included CBT elements actually were the active elements. Second, the principal 

investigator both performed all the initial clinical assessments, designed the manual for G-CBT, 

was senior therapist in three of the six groups of G-CBT, and was the researcher collecting and ana-

lysing the data, which might have created observer bias, response bias, investigator bias and alle-

giance bias (Munder, Brütsch, Leonhart, Gerger, & Barth, 2013). However, to minimize possible 

observer bias independent interrater reliability assessments were made that showed excellent relia-

bility. To minimize allegiance bias an independent statistician chose the model for analysing the 

data and cross checked the results. Third, baseline imbalances occurred on the primary and some 

secondary outcomes, which probably lowers the quality of the study, even though the baseline im-

balance seem to have happen by chance. No adjustment for the primary outcome was made in the 

outcome analysis to show the data as raw as possible, and therefore easier for the reader to assess.  

The strength of the present study is the application of a rigorous randomised controlled study de-

sign including a 6-months follow-up period and enrolment of an adequate sample of only physician-

referred psychiatric outpatients and by structured diagnostic interviews for both Axis I and II psy-

chopathology. Only few referred patients declined participation and a low attrition was found. The 

effect of the naturalistic treatment course was examined by including an assessment also before the 

initial clinical assessment. Thorough assessments of treatment acceptability and fidelity and at-

tempts to assess other effective treatments and side effects were made. The primary and secondary 

outcome measures were predefined, reliable and validated standardized self-report questionnaires 

for both health anxiety and other psychopathology. The secondary outcome measures also included 

dichotomous outcome measures for clinically meaningful change and blinded evaluations of func-

tioning and remission. 

 

Comparison with other studies  

The unadjusted improvements between groups found in the present RCT on the primary outcome 

at post-treatment of 27.9 points and at 6FU of 28.6 points are difficult to compare to other results 

from RCTs of HY that either adjust for baseline or do not have baseline imbalances on the primary 

outcome. Eilenberg et al. (2016) used the similar unconstrained LMM for mean score differences 

and found an unadjusted improvement between the ACT-G-group and the waitlist-group of 20.5 

points on WI-7 at 6FU for SHA patients. However, the RCT did not have a baseline imbalance on 

WI-7 scores, and the treatment duration was 10 weeks of 3 hours compared to 13 weeks of 3 hours 
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in the present RCT. The only other RCT of group therapy for HY is the study of McManus et al. 

(2012) that found Cohens D effect sizes of 0.48 at post-treatment and 12-month follow-up com-

pared to unrestricted services. That effect size corresponds to an baseline adjusted improvement of 

approximately 12.5 points using the WI-7 (0-100) scale score, a pooled SD of 26, and a sample size 

of 42 participants, which all were the parameters found in the present RCT. However, the treatment 

duration was merely 8 weeks of 2 hours in that RCT. In the only RCT conducted of mixed CBT for 

HY, Sørensen et al. (2011) also had a baseline imbalance on HAI-14 and found an adjusted im-

provement compared to waitlist at post-treatment of 9.6 points and an unadjusted of 12.3 points, 

which was a small improvement compared to the present RCT, which found an unadjusted im-

provement of 10.4 points on HAI-14 yet at 6FU. However, the treatment duration in that RCT was 

16 weeks with 8 weeks of individual and group CBT each. In comparison to individual CBT and 

psychotropic medication (Paroxetine) of 16 weeks duration Greeven et al. (2007) found post-

treatment Cohens D effect sizes on WI compared to placebo medication of 0.44 of I-CBT and 0.40 

of Paroxetine. The largest effect size (1.65) reported for patients with HY in a RCT, was for 12 

weeks of internet-based CBT compared to Discussion Forum on HAI at post-treatment (Hedman et 

al., 2011). However, this RCT included the effectiveness of the initial clinical assessment in the 

effect size, and most participants were females and self-referrals with generally less severe social 

and health impairment than psychiatric outpatients. The reported results from previous RCTs  sug-

gest that all examined formats of CBT seems effective in treating SHA/HY.   

The meta-analysis from Olatunji et al (2014) included 13 RCTs and a total of 1081 participants 

with HY but did not examine the association between effect sizes and CBT format. It showed a pos-

itive association between effect size and duration of psychotherapy and usage of a waitlist control 

group compared to treatment as usual. The present RCT both had a waitlist control condition and a 

long duration of 39 hours of G-CBT, which should be considered interpreting the results. The meta-

analysis found an average Hedges g effect size for the included RCTs at post-treatment of 0.95, 

which corresponds to approximately 25 points using the WI-7 (0-100) scale score of the present 

RCT and the same parameters as described above. The meta-analysis found an average Hedges g 

effect size of the included RCTs at follow-up of 0.34, which corresponds to approximately 9 points 

using the same parameters as above. The improvements found on the primary outcome of WI-7 in 

the present RCT in comparison to the mean Hedges g effect sizes found in the meta-analysis seems 

comparable at post-treatment but superior at follow-up, even though we did not adjust for baseline 

in the statistical analysis. However, the present RCT also included a Booster Meeting at 3FU, which 

possibly to some degree sustained the effectiveness of G-CBT at 6FU. 
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CONCLUSIONS 

Cognitive behaviour therapy conducted only in a group format seems feasible, acceptable and ef-

fective for adult patients with Severe Health Anxiety (SHA).  

 

CLINICAL IMPLICATIONS AND FUTURE RESEARCH PERSPECTIVES 

The conclusions may not be generalizable to SHA patients with a concurrent cluster A or B per-

sonality disorder (PD), because concurrent PDs seem to be associated with discontinuation from G-

CBT. Instead, we suggest that these SHA patients are offered other treatments e.g. psychotropic 

medication or individual CBT. For future research, we suggest that the positive results of the pre-

sent RCT are examined in less specialized treatment settings, and the efficacy of different formats 

of CBT are compared in RCTs, where also the active elements of the CBT format then can be in-

vestigated. 
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