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Abstract 

 Severe health anxiety is characterized by intrusive worries about harboring a serious illness. 

In the present study, 32 patients with severe health anxiety, 32 control participants and a clinical 

control group of 33 patients with obsessive-compulsive disorder (OCD) reported unprompted and 

anxiety-related autobiographical memories and episodic future thoughts. Compared to control 

participants, the patient groups displayed similar patterns in the characteristics of the reported 

events and regarding the maladaptive cognitive and behavioral strategies used, when the events 

came to mind. Patients with severe health anxiety reported more events related to their own illness 

or death than either of the other groups, and exploratory analyses suggested that they were more 

inclined than OCD patients to check their own bodies when anxiety-related events came to mind. 

Autobiographical memories and episodic future thoughts have not previously been examined in 

patients with severe health anxiety, but could play an important role in this disorder. 

 

 Keywords: Autobiographical memory; episodic future thoughts; hypochondriasis; severe 

health anxiety; obsessive-compulsive disorder  
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Autobiographical Memory and Episodic Future Thinking in Severe Health Anxiety: A Comparison 

with Obsessive-Compulsive Disorder 

 

Introduction 

 Severe health anxiety1 is a disorder characterized by exaggerated rumination with intrusive 

worries about harboring a serious illness and a persistent preoccupation with one’s health (Fink et 

al., 2004). Health-related memories of personal events have been proposed to be involved in the 

formation of maladaptive assumptions about symptoms and illness in health anxiety (Warwick & 

Salkovskis, 1990), and to contribute to the maintenance of symptoms by being frequently rehearsed 

and readily available in the patient’s mind, which in time will lead to an accumulation of health 

threatening memories (Rachman, 2012). It has also been suggested that thoughts about possible 

events in the personal future, often termed episodic future thoughts (e.g., Szpuner, 2010), might 

play a special role in severe health anxiety, as the fears in this disorder typically center around 

events thought to happen in the future (Salkovskis & Warwick, 2001; Warwick & Salkovskis, 

1990). Patients with severe health anxiety migh imagine the negative consequences of these events 

(e.g., the progression of symptoms, what happens if the signs of illness are not acted upon), making 

it likely that intrusive thoughts about these feared future events are formed (Warwick & Salkovskis, 

1990). 

 Surprisingly, autobiographical memories and episodic future thoughts have not been directly 

studied in patients diagnosed with severe health anxiety. Only two studies, both involving student 

populations, have examined the relation between health anxiety symptoms and autobiographical 

memory and future thoughts (Sansom-Daly, Bryant, Cohn, & Wakefield, 2014, 2016). Sansom-

                                                           
1 Severe health anxiety is termed hypochondriasis in the ICD-10 and ICD-11 (WHO, 1992, 2019), and illness anxiety 
disorder or somatic symptom disorder (Newby, Hobbs, Mahoney, Wong, & Andrews, 2017) in the DSM-5 (American 
Psychiatric Association, 2013). 
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Daly et al. (2014) found that student’s level of health anxiety symptoms was associated with the 

number of illness-related episodic future thoughts reported, but not with the number of illness-

related autobiographical memories reported. Sansom-Daly et al. (2016) examined self-defining 

memories and found that students with high scores of health anxiety did not identify more illness-

related self-defining memories than students with low scores, but higher levels of health anxiety 

symptoms were associated with reporting more negative self-defining memories. 

 We were able to identify only two studies specifically addressing mental imagery in patients 

diagnosed with severe health anxiety (Muse, McManus, Hackmann, Williams, & Williams, 2010; 

Wells & Hackmann, 1993). However, none of these studies directly examined autobiographical 

memory and/or episodic future thought. Wells and Hackmann (1993) asked patients with severe 

health anxiety to identify mental images that accompany their health anxiety. They found that these 

mental images entailed emotionally negative content centering around the themes of self, death and 

illness. Muse et al. (2010) assessed the prevalence, nature and content of intrusive mental imagery 

in patients with severe health anxiety. They found that while the majority of the intrusive mental 

images reported by patients were associated with previously experienced events, their content 

largely focused on possible future events of illness or death. Patients also reported engaging in 

actions, such as rumination, checking of own body or health, reassurance seeking, avoidance and 

distraction when the image came to mind. 

 Contrary to the previous studies in patients with severe health anxiety focusing on negative 

or intrusive imagery (Muse et al., 2010; Wells & Hackmann, 1993), the present study fills a critical 

gap in the literature by examining autobiographical memories and episodic future thoughts in this 

population. This is important since autobiographical memories and episodic future thoughts are 

frequent in the everyday cognition of both healthy adults and distressed populations (e.g., Rubin & 

Berntsen, 2009; Rubin, Dennis, & Beckham, 2011) and since their characteristics have been found 
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to be affected in a range of clinical disorders, such as depression (e.g., Lemogne et al., 2006; 

Williams et al., 2007), social anxiety (e.g., Krans et al., 2014; O’Toole et al., 2016), and 

posttraumatic stress disoder (e.g., Rubin, 2014; Rubin et al., 2011). Thus, examining their 

phenomenology and contents in severe helth anxiety is likely to contribute to a deeper 

understanding of the cognitive processes involved in this disorder. 

 The present study compares autobiographical memories and episodic future thoughts in 

health anxiety, as it has been speculated that these might play different roles in relation to this 

disorder (Muse et al., 2010; Sansom-Daly et al., 2014). Furthermore, when examining disorders 

characterized by high levels of anxiety, episodic future thoughts might be more important to take 

into account than autobiographical memories, as anxiety is often oriented towards possible negative 

future events (Barlow, 2000). Also, personal events in one’s future have not yet happened, and are 

therefore less constrained than memories of past events (e.g., Berntsen & Bohn, 2010, Rasmussen et 

al., 2017; Rubin, 2014), and for this reason might be more vulnerable to clinical disturbances (e.g., 

Rasmussen et al., 2017; Rubin, 2014). 

 Importantly, the present study includes a clinical comparison group of patients with 

obsessive-compulsive disorder (OCD). There are several reasons why OCD makes an interesting 

comparison for health anxiety. First, severe health anxiety is recently classified as an obsessive-

compulsive related disorder in the ICD-11 (WHO, 2019) and shares overlap with OCD, such as 

excessive levels of anxiety, repetitive behavior and thinking, excessive reassurance seeking as well 

as safety behaviors performed to reduce anxiety (e.g., Abramowitz & Braddock, 2006; Deacon & 

Abramowitz, 2008; Halldorsson & Salkovskis, 2017; Hedman et al., 2017; Reuman et al., 2017; 

Starcevic, 2014; van den Heuvel et al., 2014). Second, in the DSM-5 (American Psychiatric 

Association, 2013) the similarities between severe health anxiety and other anxiety disorders are 

acknowledged, and it has been argued that health anxiety resembles anxiety disorders, such as 
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OCD, in important ways that will be apparent in intrusive and unwanted cognitions (Rachman, 

2012). These similarities could also be expected in the characteristics of autobiographical memories 

and episodic future thoughts (e.g., emotional valence, intensity), but not in their content, as this 

should vary according to the object of the fear, which differs in health anxiety and OCD (Rachman, 

2012). However, these assumptions remain to be examined. 

The Present Study 

 In the present study, we examine autobiographical memories and episodic future thoughts, 

generated with and without anxiety-related prompts, between patients with severe health anxiety, a 

clinical control group of patients with OCD, and a control group without psychiatric diagnoses.  

 Assessing both memories and future thoughts allows us to examine potential differences 

between events in the two temporal directions. Examining both unprompted and anxiety-related 

events will clarify if any differences between health anxiety patients and healthy controls are 

specific to anxiety-related events or are also apparent in everyday cognition. Lastly, including a 

clinical control group allows us to examine if the effects are spefic to health anxiety or reflect a 

more general effect of excessive anxiety on autobiographical memory and episodic future thinking. 

 Hypotheses. We expected the reported memories and future events of the two patient 

groups to show similar differences, when compared with the memories and future events reported 

by healthy controls (e.g., the events generated by patients would be more negative, more central to 

identity and life story). This would be in line with theory (e.g., Rachman, 2012) and previous 

studies comparing autobiographical memories between patients with psychiatric disorders and 

control participants (e.g., O’Toole et al., 2016; Rasmussen et al., 2017). We expected these group 

differences to be more pronounced for events generated in response to negative, anxiety-related 

prompts. 
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 Both patient groups were expected to report engaging in more rumination, avoidance, 

distraction and to experience more bodily symptoms (e.g., Barlow, 2000; Muse et al., 2010; 

Speckens et al., 2007) when the autobiographical memories and episodic future thoughts came to 

mind, compared to the control participants. Patients with OCD were expected to engage in rituals or 

repeated behaviors (e.g., Speckens et al., 2007), and patients with severe health anxiety to engage in 

checking their own bodies, in response to memories and/or episodic future thoughts (e.g., 

Abramowitz & Braddock, 2006; Rachman, 2012; Starcevic, 2014) more than either of the two other 

groups. We expected these group differences to be accentuated for events generated in response to 

negative prompts. 

 In line with theory (e.g., Rachman, 2012; Warwick & Salkovskis, 1990) and previous 

studies on intrusive mental imagery (Muse et al., 2010; Wells & Hackmann, 1993), we expected 

patients with severe health anxiety to report autobiographical memories and episodic future 

thoughts centering around themes of health, illness or death, especially in response to negative 

prompts. Taking into account recent studies exploring health concerns on behalf of significant 

others in patients with severe health anxiety (e.g., Thorgaard et al., 2017), we examined if the 

content of the reported events was concerned with participants’ own health, illness or death (as 

suggested by previous studies; Muse et al., 2010; Wells & Hackmann, 1993) or with someone else’s 

health, illness or death. The content of autobiographical memories and episodic future thoughts of 

patients with OCD were expected to center around negative themes, not necessarily related to 

disease or illness, as mental imagery in OCD is often associated with earlier adverse events 

(Speckens et al., 2007) or unacceptable ideas of harm (Lipton et al., 2010).  

 

Method 

Participants 
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 Patients with a principal diagnosis of severe health anxiety were recruited at the Research 

Clinic for Functional Disorders, Aarhus University Hospital, Denmark. Patients were included 

consecutively after receiving a diagnosis and before entering treatment. A thorough clinical 

assessment was performed by trained clinicians using a modified version of the semi-structured 

psychiatric interview Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (WHO, 1998). 

Patients were invited to take part in the study if they fulfilled the diagnostic research criteria for 

severe health anxiety (Fink et al., 2004). Patients assessed for entering group therapy and patients 

assessed for entering an online treatment program were invited to take part in the study. 

 Patients with a principal diagnosis of OCD were recruited at the Clinic for OCD and 

Anxiety Disorders, Aarhus University Hospital, Denmark, and the OCD association in Denmark. 

Patients recruited at the Clinic for OCD and Anxiety Disorders underwent thorough clinical 

assessment performed by trained clinicians. Diagnoses were in accordance with the ICD-10 criteria 

(WHO, 1992) based on the Anxiety Disorders Interview Scale for DSM-IV (DiNardo, Brown, & 

Barlow, 1994) or a modified version of the SCAN (WHO, 1998). Patients were invited to take part 

in the study when entering treatment. Patients recruited from the OCD association responded to 

information about the study distributed by the OCD association among their members, explaining 

the nature of the study, as well as the inclusion and exclusion criteria. Patients reported the name of 

the clinic and in what year they received a diagnosis of OCD as well as any comorbid disorders. 

 Exclusion criteria for both patient groups were severe drug and/or alcohol abuse, organic 

mental disorders (F00-F09), mental and behavioral disorders due to psychoactive substance abuse 

(F10-F19), schizophrenia, schizotypal and delusional disorders (F20-F29), mental retardation (F70-

F79), and disorders of psychological development (F80-F89) based on the ICD-10 (WHO, 1992). 

 Control participants were recruited by sending out e-mails through a database of adults 

interested in participating in research. Exclusion criteria for control participants were current or 
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previous psychiatric disorder. Inclusion criteria for all participants were a minimum age of 18 years 

and Danish language proficiency. Participant characteristics are displayed in Table 1. 

Design 

 The study employed a two (event type: everyday versus anxiety-related) x two (time 

orientation: past versus future) x three (group: severe health anxiety versus OCD versus control 

participants) mixed factorial design with event type and time orientation measured within subjects. 

Procedure 

 This study was part of a more extensive survey study2 and was approved by the ethics 

committee of the Center on Autobiographical Memory Research, Aarhus University, Denmark. An 

informed consent form was presented at the beginning of the questionnaire explaining the nature of 

the study, as well as issues relating to confidentiality and withdrawal. The survey was answered 

online. 

 Participants first identified two everyday events: 1) a memory of an event that happened 

within the last year, and 2) an imagined future event that might happen within the coming year. 

Participants then identified two anxiety-related events: 1) a memory of an event in which they felt 

anxious or scared, and 2) an imagined future event in which they would feel anxious or scared. 

Thus, each participant reported a total of four events: Two autobiographical memories and two 

episodic future thoughts. In the instructions, it was specified that participants were to identify events 

from their own life that have happened/might happen on a specific day.  

 Participants were given unlimited space to describe each event and were instructed to 

provide a short subject title for all events. The subject title was displayed on the following pages 

                                                           
2 In addition to the items reported in this article, participants completed a series of questionnaires addressing 
individual differences in cognition, which will be reported elsewhere. 
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containing the questionnaires for that specific event. Questionnaires concerning each specific event 

were completed immediately after identifying the event and before the next event was identified.  

Materials 

 Symptom measures. Scales assessing symptoms were answered at the end of the 

questionnaire. Health anxiety symptoms was assessed with the Whiteley index (Conradt, Cavanagh, 

Franklin, & Rief, 2006; Fink et al., 1999). The seven items are rated on a scale from one (not at all) 

to five (a lot) with a total sum score ranging from 7-35. The scale has demonstrated high test-retest 

reliability and good convergent and discriminant validity when delivered over the internet (Hedman 

et al., 2015), and had good internal consistency in the present study (α = .96).  

 Symptoms of OCD were assessed with the Obsessive-Compulsive Inventory - revised (Foa 

et al., 2002). The scale consists of 18 items divided into six subscales. All items are rated on a five-

point scale from zero (not at all) to four (extremely) with a total sum score ranging from 0-72 and a 

sum score for each subscale ranging from 0-12. Internal consistency was good for the total scale (α 

= .94) and the subscales (Washing, α = .92; Checking, α = .89; Ordering, α = .92; Obsessing, α = 

.94; Hoarding, α = .74; Neutralizing, α = .93). 

 Three subscales from the Symptom Check List - revised (SCL-90-R) (Derogatis, 1983) were 

employed to measure degree of symptoms of anxiety (four items), depression (six items) and 

physical symptoms (12 items). The anxiety and depression subscales had a reduced number of items 

compared to the respective scales in the SCL-90-R (Christensen et al., 2005). All items are rated on 

a five-point scale from zero (not at all) to four (very much) with a total sum score ranging from 0-

16 for anxiety, 0-24 for depression and 0-48 for physical symptoms. The subscales displayed good 

internal consistency in the present study (Anxiety, α = .92; Depression, α =. 90; Physical symptoms, 

α = .91). 
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 Measures of characteristics of events. The following questionnaires were filled out for 

each autobiographical memory and episodic future thought in the order in which they are presented. 

 Six items rated on a five-point scale assessed participant’s cognitive and behavioral 

responses to each event when it comes to mind (see Table 2). The first four items are adapted from 

Muse et al. (2010) and are proposed to be part of the perpetuating behavioral and cognitive factors 

in severe health anxiety (Salkovskis & Warwick, 2001; Taylor & Asmundson, 2004). The last two 

items were added for the purpose of this study. The items are to be considered separately, and not 

summed for a total score. 

 The Centrality of Event Scale (CES) (Berntsen & Rubin, 2006) measures the extent to which 

an event is central to an individual’s identity and life story. The short version of the scale consists of 

seven items rated on a scale from one (totally disagree) to five (totally agree) with an aggregated 

mean sum score ranging from one to five. Internal consistency for the CES was good in the present 

study (Everyday past event, α = .93; Everyday future event, α = .93; Anxiety-related past event, α = 

.94; Anxiety-related future event, α =.92). 

 The Autobiographical Memory Questionnaire (AMQ) (Rubin, Schrauf, & Greenberg, 2003) 

is a set of rating scales targeting qualities and characteristics of events. The items of the AMQ are to 

be considered separately, and not summed for a total score. Twelve items from the AMQ were 

adapted for this study (in accordance with previous studies; e.g., Finnbogadóttir & Berntsen, 2014; 

Rasmussen & Berntsen, 2013). Table 2 shows the adapted items from the AMQ and the verbal 

endpoints of their seven-point scales. 

Coding of Event Content 

 Content of the autobiographical memories and episodic future thoughts were assessed based 

on the written descriptions (not the subject title) provided by participants. The coding was based on 

two coding systems in line with previous studies (e.g., Berntsen & Bohn, 2010; Rasmussen & 
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Berntsen, 2013). The first coding system was the cultural life script categories identified by 

Berntsen and Rubin (2004) in a Danish sample. It contains 35 categories of events expected to 

occur in a normative life such as ‘Marriage’, ‘Parent’s death’ and ‘Having children’. Events in these 

categories had to be about experiences in the person’s own life (e.g., one’s own wedding day) and 

not about experiences in another’s life (e.g., a friend’s wedding day). The second coding system 

was the content categories identified by Schlagman, Schulz and Kvavilashvili (2006), including 

categories of events such as ‘Work/university’, ‘Going out’ and ‘Holidays’. The present study 

included 17 content categories derived from this list. The event category ‘Accidents including 

injuries and illnesses’ was split into two categories in the present study: ‘Accidents’ and ‘Other’s 

disease/illness’. The event category ‘Deaths/funerals’ was reduced to just cover funerals because 

deaths were covered in the cultural life script. For the content category ‘Stressful events’, it was 

specified that events in this category could not be related to illness or disease. The content 

categories ‘Births’, ‘Travelling/journeys’ and ‘War/army’ were not included in the coding scheme 

for the present study because of overlap with the cultural life script and low relevance. 

 Lastly, two event categories not comprised by the above mentioned lists were added for the 

purpose of this study: ‘Health anxiety specific’ and ‘OCD specific’. The event category ‘Health 

anxiety specific’ refers to events where the dominant theme is being worried about one’s own 

health and/or bodily symptoms, or being bothered by bodily symptoms. The category ‘OCD 

specific’ refers to events where the dominant theme was obsessive thoughts and/or compulsive acts. 

 Event coding was guided by three primary rules. First, for each event it was assessed 

whether it belonged to an event category in the cultural life script (Berntsen & Rubin, 2004). If not, 

it was assessed whether it belonged to one of the event categories identified by Schlagman, Schulz 

and Kvavilashvili (2006). If not, it was assessed whether it corresponded to one of the two event 

categories added for the purpose of this study. Only if events did not fit any of these event 
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categories it was labelled “Other”. For a full list of the event categories employed in the present 

study see Table A.1 in Appendix A. 

 All 388 reported events were coded by the first author and an independent coder in a data 

sheet not containing the group variable (i.e., coders were blind to group membership). First, 12 

events (3.1% of the total cases) were randomly selected and coded independently by both coders in 

order to address any uncertainty or questions regarding the coding system. Then, the remaining 

events (96.9% of the total cases) were coded by both coders independently. Disagreements were 

resolved through discussion. The interrater agreement across all 388 events was 89.4% before 

discussion (100% after discussion) and this level of agreement was considered to be satisfactory. 

 Word count. Number of words was counted for each event and was based on the written 

description, not the subject title, provided for the event. If participants had written comments not 

directly describing the event or had given the same written description twice for the same event, this 

text was removed before the final word count was calculated (1.8% of the total cases). 

Data Analysis 

 Data was analyzed using SPSS (version 24) (IBM Corp., 2016). The main analyses were 

performed as two x two x three repeated measures analysis of variance (ANOVA) with time (past 

versus future), event type (everyday versus anxiety) and group (severe health anxiety versus OCD 

versus control participants) as independent variables (for distance from present age3 event type was 

not part of the analyses). Effect sizes for the ANOVA’s are expressed as partial eta squared (𝜂𝜂𝑝𝑝2). 

                                                           
3 Distance from present age to the reported events was measured in days for the everyday events. For the 
anxiety-related events, participants noted the age at which the event happened/might happen. One participant 
reported an age one year older than his/her current age in the anxiety-related past event. The written 
description of the event indicated that it was a past event, and the value was changed to the participant’s 
current age. Nine participants indicated an age lower than their current age in the anxiety-related future 
event. Of these, three indicated their age at the future event to be zero, this value was changed to the 
participant’s current age. Six participants reported other values and were treated as missing. The written 
descriptions of all nine events indicated that they were future events. 
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Pairwise Bonferroni adjusted post hoc comparisons of levels of the independent variables were 

performed. Two-way interactions with group were explored with simple effects analysis using a 

Bonferroni correction, and three-way interactions were explored with one-way ANOVA’s with 

Bonferroni adjusted post hoc test. 

 Performing a series of ANOVA’s allows for an examination of each association in its own 

right, but naturally increases the risk of type 1 error given the large number of comparisons. 

However, lowering the alpha level to protect against type 1 error also has downsides, such as 

increasing the risk of type 2 error (Rothman, 1990). Because we were interested in seeing 

systematic patterns in the results, rather than focusing on the relative strength of each individual 

association, we prioritized avoiding type 2 errors and to be able to detect also smaller effects. 

Therefore, the alpha level was not lowered, but the majority of the significant results presented in 

Table 3 are significant at p < .001. 

 

Results 

 The results are divided into two main sections. We first present the results for the subjective 

characteristics of the recorded events. Next we examine the content of the recorded events. The 

main focus in both sections is the effects of group and their interactions with event type (everyday 

versus anxiety) and temporal direction (past versus future). After the main analyses, some 

exploratory follow-up analyses are reported. 

Characteristics of Remembered and Imagined Events 

 We first briefly describe the main effects of event type (everyday versus anxiety) and 

temporal direction (past versus future). Because the main effects of these factors are not the focus of 

the study, this part merely serves to show that we replicate previous research and our manipulations 

worked. Means and standard deviations for all variables assessing characteristics of the 
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autobiographical memories and episodic future thoughts are reported in Table A.2 in Appendix A. 

Main and interaction effects for all variables are presented in Table 3. 

 Effects of time and event type. For time orientation, we found that autobiographical 

memories were rated as more vivid (p < .001), seen from a field perspective (p = .042), more often 

talked about (p < .001), had longer written descriptions (p < .001), were less central to the 

individual’s identity (p < .001), less voluntarily rehearsed (p = .017), less ruminated about (p = 

.012), less avoided (p = .035) and rated as having less consequences for the individual’s life (p < 

.001) than episodic future thoughts. These findings are in line with previous studies comparing 

autobiographical memories and episodic future thoughts (e.g., Berntsen & Bohn, 2010; 

Finnbogadóttir & Berntsen, 2014; Rasmussen et al., 2017). 

 For event type, we found that anxiety-related events were rated higher on physical reaction 

(p = .002), mental time travel (p = .034), avoidance (p < .001), distraction (p < .001), repeated 

actions (p = .003), bodily symptoms (p < .001), the tendency to check own body (p < .001) and as 

being more negative (p < .001), but also that they were less often talked about (p < .001), 

voluntarily rehearsed (p < .001), and ruminated about (p = .022) than everyday events. This likely 

reflects that everyday events were closer to the present (dated within the most recent or upcoming 

year) whereas anxiety-related events were more temporally distant. These findings are in line with 

previous studies comparing everyday/positive and stressful events (e.g., Rasmussen & Berntsen, 

2013; Rubin et al., 2011). 

 Effects of group. Main effects of group were found for almost all included variables, except 

perspective, talked about, voluntary rehearsal, distance in days and word count (Table 3). In almost 

all cases, the group effects reflected that the two patient groups had higher (for valence, lower) 

scores than the control group (all ps <. 040), but did not differ from one another (all ps >. 081). One 

exception from this pattern concerned the item assessing repeated actions, for which all three 
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groups differed (ps < .019), patients with OCD had the highest mean score and control participants 

had the lowest mean score.  

 In a number of cases, these group effects were qualified by meaningful interactions with one 

(or both) of the two other factors. Not surprisingly, the largest number of interactions was observed 

for whether the event was anxiety-related or not. For the items assessing rumination, tendency to 

check own body, vividness, emotional intensity and involuntary rehearsal, the difference between 

the scores of the patient groups compared to the control participants were generally more 

pronounced (the patient groups having higher scores) for anxiety-related events, whereas for 

emotional valence it was greatest for everyday events4 (See Figure 1). 

 A number of interactions between group and temporal direction were also found (See Figure 

2). For the items assessing mental time travel, vividness and voluntary rehearsal, the difference 

between the scores of the patient groups, compared to the control participants, were greater for 

episodic future thoughts than for autobiographical memories (the patient groups having higher 

scores). 

 The main effect of consequences was qualified by a three way interaction (see Figure 3), 

reflecting that, compared to the control participants, both patient groups reported that the anxiety-

related past event (but not the other three events) would have more consequences in their life (ps < 

.013). 

 Temporal distance in years and days were not broken down by event type, due to the event 

cues using different temporal constraints for anxiety-related versus everyday events. There was a 

main effect of group for distance in years from present age to the anxiety-related events, reflecting 

that both patient groups identified anxiety-related events closer to their present age than the control 

participants (ps < .031). For distance in days from present age to the everyday events, there was an 

                                                           
4 Simple effects analyses for interactions are reported more fully in Supplemental material C. 
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interaction between time and group (See Figure 2, panel D), reflecting that control participants 

reported past everyday events that were closer to the present than the future everyday events, 

whereas patients with severe health anxiety and patients with OCD showed the opposite pattern and 

generated future events closer to the present than the remembered past events. 

 In summary. Compared to the control group, the autobiographical memories and episodic 

future thoughts of the two patient groups were generally experienced as more vivid, immersive, 

central, emotionally negative and intense, and they involved more maladaptive responses, 

consequences, spontaneous recall, mood impact and a greater physical reaction. The anxiety-related 

events were judged to be closer to the present by the two patient groups compared to the control 

group. Patients with OCD reported performing repeated actions when the events came to mind more 

often than the two other groups. The interactions mainly reflected that the largests differences 

between the patient groups and the control participants were found for anxiety-related and future 

events, as expected. 

Event Content 

 Analyses were not performed for single event categories, but for the frequency of three 

theoretically relevant themes composed of several related event categories. The three themes are 

‘Own disease/illness or death’, ‘Other’s disease/illness or death’ and ‘Negative events’. The 

frequency of individual event categories are presented in Table A.3 in Appendix A.  

 Own disease/illness or death. The theme of ‘Own disease/illness or death’ captures events 

related to one’s own health or death, and was comprised of the event categories ‘Own death’, ‘Own 

serious disease/illness’ and ‘Health anxiety specific’. 

 For the frequency of the theme ‘Own disease/illness or death’, there was a main effect of 

group, time and event type. This reflected that events generated by patients with severe health 

anxiety (ps < .001), future events (p = .011) and anxiety-related events (p = .011) contained this 
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theme more often. An interaction between event type and group reflected that patients with severe 

health anxiety generated more events containing the theme ‘Own disease/illness or death’ in the 

anxiety-related events than in the everyday events (p < .001)5 (See Figure 1, panel G). 

 Other’s disease/illness or death. The theme of ‘Other’s disease/illness or death’ captures 

events related to other people’s health or death, and was comprised of the event categories ‘Other’s 

death’, ‘Parent’s death’, and ‘Other’s disease/illness’. 

 For the theme of ‘Other’s disease/illness or death’ there was a main effect of event type, 

reflecting that anxiety-related events contained this theme more often than everyday events (p < 

.001). An interaction between event type and group reflected that for anxiety-related events, the 

control participants identified more events containing the theme ‘Other’s disease/illness or death’ 

than both patient groups (ps < .036) (Figure 1, panel H). 

 Negative events. The theme of ‘Negative events’ captures negative events not related to 

health, disease or illness, and was comprised of the event categories ‘Accidents’ and ‘Stressful 

events’. For this theme there were no main effects or interactions with group. 

 In summary. Events concerning the theme ‘Own disease/illness or death’ were more often 

reported in the anxiety-related events, especially by patients with severe health anxiety. Events 

containing the theme ‘Other’s disease/illness or death’ were more often reported in the anxiety-

related events, especially by the control participants. 

Exploratory Analyses 

 In addition to the main analyses, we re-ran the analyses reported in Table 3 with only the 

two patient groups and explored the correlations between the variables listed in Table 3 and 

symptoms of health anxiety and OCD. Results of the exploratory analyses are reported in 

Supplemental material A and B. 

                                                           
5 Simple effects analyses for interactions are reported more fully in Supplemental material C. 
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 When excluding the control participants from the analyses in Table 3, almost all main 

effects of group and interactions with group disappeared, with a few exceptions to be elaborated 

here (See Supplemental material B for details). Main effects of performing repeated actions and 

avoidance remained, reflecting that patients with OCD overall reported performing more repeated 

actions and avoidance than patients with severe health anxiety when the autobiographical memories 

and episodic future thoughts came to mind. For the frequency of the theme ‘Own disease/illness or 

death’, the findings did not differ from the main analyses, that is, patients with severe health anxiety 

reported more events related to their own disease/illness or death than patients with OCD, 

especially when reporting anxiety-related events. A three-way interaction for physical reaction, 

F(1,62) = 4.94, p = .030, 𝜂𝜂𝑝𝑝2 = .07, reflected that patients with severe health anxiety reported a 

greater physical reaction for anxiety-related future events, than for everyday episodic future 

thoughts (p = .021), whereas patients with OCD reported more physical reaction for anxiety-related 

memories than for everyday memories (p = .008). Lastly, an interaction between group and event 

type for the tendency to check own body close to the level of statistical significance (p = .054) 

reflected that patients with severe health anxiety reported checking their own body more than 

patients with OCD, when prompted for anxiety-related events (Health anxietymean: 3.30, OCDmean: 

2.67), whereas the scores of the patient groups were similar for everyday events (Health anxietymean: 

2.36, OCDmean: 2.23). 

 The correlations between characteristics of the autobiographical memories and episodic 

future thoughts and measures of symptom severity varied in systematic ways (See Supplemental 

material A). The frequency of the theme ‘Own disease/illness or death’ correlated with symptoms 

of health anxiety across all event categories (rs > .33), but not with OCD symptoms (rs < .09). The 

tendency to perform repeated actions in response to the events correlated positively with both OCD 

symptoms and symptoms of health anxiety, but in all cases, the coefficients were numerically 
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higher for OCD symptoms (rs > .56) than for symptoms of health anxiety (rs < .38). The tendency 

to check own body in response to remembering or imagining events also correlated positively with 

both types of symptoms, but here the coefficients were numerically higher for symptoms of health 

anxiety (rs > .45) than for OCD symptoms (rs < .44).  

 

Discussion 

 The present study compared autobiographical memories and episodic future thoughts 

generated with and without anxiety-related prompts in patients with severe health anxiety, patients 

with OCD and control participants. To our knowledge, it is the first study to examine 

autobiographical memories and episodic future thoughts in patients with severe health anxiety. 

Similar patterns in the characteristics of the autobiographical memories and episodic future thoughts  

were found for patients with severe health anxiety and patients with OCD, but differences between 

the patient groups were found in the thematic content of the events and the tendency to perform 

repeated actions when retrieving the events. 

 Consistent with our predictions, differences between the clinical groups and control 

participants were found on almost all included variables assessing characteristics of the events, and 

these differences were in the expected direction with the two clinical groups scoring higher (for 

valence lower) than the control group. Thus, compared with control participants, the clinical groups 

associated all the reported events with more rumination, avoidance, distraction, repeated actions, 

bodily symptoms and body checking. Similarly, compared with the control group, the clinical 

groups rated the reported events higher on centrality, physical reaction, mood impact, mental time 

travel, vividness, negative valence, emotional intensity, involuntary rehearsal and perceived 

consequences of the events, suggesting an intensified response to all events in the two clinical 

groups. Furthermore, the two patient groups rated the anxiety-related events as being temporally 
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closer to the present than the control participants. These findings are consistent with severe health 

anxiety and OCD both being disorders characterized by excessive and distressing anxiety (e.g., 

American Psychiatric Association, 2013; Rachman, 2012; WHO, 1992), and anxiety impacting 

memory (e.g., Beck & Clark, 1997; Clark, 1999; Coles & Heimberg, 2002). 

 This interpretation is supported by the finding that several of these differences interacted in 

systematic ways with event type (anxiety-related versus everyday) and with temporal direction (past 

versus future). Interactions with event type reflected that the clinical groups’ tendency to have 

higher ratings than the control group for rumination, body checking, vividness, emotional intensity 

and involuntary rehearsal was more pronounced for anxiety-related events than for everyday events, 

consistent with our predictions.  

 Contrary to our predictions, for emotional valence, the differences were largest for everyday 

events, which the clinical groups rated as negative in contrast to the control group’s moderately 

positive ratings. Autobiographical memory is normally biased towards positive events (for a review 

see Walker, Skowronski, & Thompsen, 2003), but excessive anxiety is associated with erroneous or 

biased interpretation of innocence stimuli as being dangerous or threatening, which might lead to 

distortions in information processing, such as attentional or interpretive biases (e.g., Barlow, 2000; 

Beck & Clark, 1997). This could disrupt the positivity bias normally found in autobiographical 

memory, creating a more marked difference between the patient groups and the control participants 

in the everyday events. 

 Interactions with temporal direction reflected that the clinical groups enhanced ratings of 

vividness, mental time travel and voluntary rehearsal were more pronounced for future than past 

events. These interactions are consistent with the fact that anxiety is mostly oriented towards 

possible negative future events (Barlow, 2000). Furthermore, in healthy controls, negative episodic 

future thoughts generally show reduced vividness, possibly due to episodic future thinking serving 
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emotion and self-regulation functions, and that imagining negative future events very vividly 

outside of the right context might lead to unnecessary fear (Rasmussen & Berntsen, 2013). The fact 

that this was not found in the patient groups suggests a different role of negative episodic future 

thoughts in anxiety. 

 Contrary to our predictions, patients with severe health anxiety did not report checking their 

own body more often when the events came to mind than patients with OCD. This could reflect that 

checking one’s own body takes on the form of an obsession or compulsion for some patients with 

OCD, since somatic concerns (Lochner et al., 2005) and obsessions about illness or bodily 

symptoms are common in OCD (Deacon & Abramowitz, 2008; Reuman et al., 2017). But the 

exploratory analyses did suggest, that symptoms of health anxiety were more strongly related to the 

tendency to check one’s own body than symptoms of OCD, and that patients with severe health 

anxiety might be more inclined to check their bodies when anxiety-related events come to mind 

than patients with OCD. Future studies should follow up on these findings employing bigger sample 

sizes than the present study. 

 Very few differences were observed between the two clinical groups, but the few observed 

differences were consistent with core features of the two disorders. Patients with OCD scored 

higher than patients with severe health anxiety on performing repeated actions in response to 

generating the events, whereas patients with severe health anxiety generated events with a different 

content than OCD patients, focusing more on own illness or death. These findings replicated across 

the main and exploratory analyses, and are clearly consistent with the way the disorders are 

conceptualized, OCD in terms of behaviors and cognitions, and severe health anxiety in terms of the 

object of the fear (American Psychiatric Association, 2013; WHO, 1992). Taken together, the 

findings support the view that both OCD and severe health anxiety are disorders characterized by 

accentuated levels of anxiety and fear, which impacts their autobiographical memories and episodic 
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future thinking relative to healthy adults. However, the content, or target of, their anxiety differs, 

causing identifiable differences in the themes of, and reactions to, the autobiographical memories 

and episodic future thoughts (Rachman, 2012). 

 The present study holds a number of limitations. First, the sample size is relatively small, 

although comparable to similar studies with samples of patients diagnosed with severe health 

anxiety or OCD (e.g., Lipton et al., 2010; Muse et al., 2010; Speckens et al., 2007; Wells & 

Hackmann, 1993). Second, in the present sample, patients with OCD had more symptoms of 

depression than the other groups, and depression is generally found to impact memory (e.g., Coles 

& Heimberg, 2002; Lemogne et al., 2006; Williams et al., 2007). This could have diminished the 

differences between the clinical groups in the present study. Nonetheless, similarities in 

characteristics of autobiographical memories between different clinical groups have been found also 

in other studies (e.g., O’Toole et al., 2016; Rasmussen et al., 2017), supporting the validity of the 

present results. Third, in the present study, patients with OCD were included regardless of their 

specific concerns (e.g., contamination, symmetry), although some obsessions or compulsions might 

be more related to concerns about health or illness (e.g., washing). Limiting the study sample to a 

subgroup of OCD patients with specific concerns might have enabled the identification of specific 

categories of event content for this group. On the other hand, this would have limited the 

generalizability of the results to the general population of patients with OCD, where the content of 

obsessions and compulsions is diverse (American Psychiatric Association, 2013; WHO, 1992). 

Fourth, participants only remembered one, and only imagined one, anxiety-related event. Having 

participants report several anxiety-related events might have lead to greater sensitivity in relation to 

detecting group differences in the content and characteristics of the remembered and imagined 

events. This should be explored in future research.  



Notice: This is the author’s version of a work that was accepted for publication in Cognitive Therapy and Research. A definitive 
version was subsequently published in Cognitive Therapy and Research. DOI: 10.1007/s10608-019-10058-3 

 
 

24 
 

 In summary, the present study sheds light on the role of autobiographical memory and 

episodic future thinking in severe health anxiety and adds to the understanding of the relationship 

between severe health anxiety and OCD. In line with previous suggestions (Rachman, 2012), the 

results suggest that autobiographical memory and episodic future thinking could be part of the 

maintaining factors in severe health anxiety, but also that similar cognitive processes might be 

involved across a broader range of anxiety-related psychopathology. 
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Table 1 

 

Participant Characteristics and Mean Scores on Symptom Measures presented According to 

Group. 

 Severe health anxiety OCD Control participants F(2,94) 
N (females) 32 (20) 33 (28) 32 (20)  
Age (SD) 40.03 (9.58)a 30.82 (10.10)b 40.00 (11.44)a 8.82*** 
Years of education (SD) 16.43 (3.41) 15.70 (2.48)a 17.39 (2.08)b 3.19* 
Education (%)     
    Basic school or high school 18.75 39.39   3.13  
    Skilled worker 12.50 12.12   3.13  
    Continuing education < 4 years 40.63 33.33 62.50  
    Higher education > 4 years 28.13 15.15 31.25  
Employment (%)     
    Full or part time employment 62.51 27.27 81.26  
    Unemployed   9.38   9.09   3.13  
    On leave (e.g., child birth, illness)   6.25 21.21   0.00  
    Student 12.50 36.36   9.38  
    Regular and early retirement   9.38   6.06   6.26  
Comorbid mental disorders (%)    
    Depression (F32, F33) 15.63 21.21         
    Anxiety disorders (F40, F41, F43)   9.38 21.21         
    OCD (F42)   3.20                
    Hypochondriasis (F45.2)          3.03        
Symptoms measures     
Symptoms of health anxiety (SD) 28.81 (5.91)a 20.64 (8.89)b 11.63 (4.40)c 52.81*** 
Symptoms of OCD, total scale (SD) 17.88 (10.34)a 36.03 (15.01)b   7.03 (6.72)c 55.14*** 
    Washing   0.84 (1.44)a   5.73 (4.31)b   0.59 (1.24)a 36.40*** 
    Checking   2.81 (2.72)a   7.00 (4.08)b   0.66 (1.29)c 39.25*** 
    Ordering   3.38 (2.60) a   7.24 (3.86)b   2.06 (1.59)a 29.13*** 
    Obsessing   6.84 (3.11)a   8.73 (3.49)b   1.38 (1.64)c 57.38*** 
    Hoarding   2.75 (2.74)   2.81 (3.13)   2.03 (1.93)   0.87 
    Neutralizing   1.25 (3.08)a   4.52 (4.05)b   0.31 (1.26)a 17.22*** 
Physical symptoms (SD) 19.72 (10.82)a 18.52 (9.96)a   6.16 (4.69)b 22.72*** 
Anxiety (SD)   8.28 (4.95)a 10.15 (3.93)a   1.69 (1.69)b 44.67*** 
Depression (SD)   6.38 (5.43)a 11.42 (5.90)b   2.81 (3.35)c 24.11*** 

Note. OCD = Obsessive-compulsive disorder; SD = Standard deviation; * p < .05; *** p <.001 
a, b, c Disimilar superscripts indicate that scores in the same row are significantly different according to a 
Bonferroni adjusted post hoc test. 
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Table 2 
 
Individual Items Answered for each Identified Event (only shown for the past condition). 

Label Question Rating scale endpoints 
Response to event at retrieval  
Rumination When the event comes to mind I usually keep thinking 

about it. 
1 = not at all 
5 = very much 

Avoidance When the event comes to mind I usually try and push it 
away from my mind. 

1 = not at all 
5 = very much 

Distraction When the event comes to mind I usually find it so 
unpleasant that I have to distract myself. 

1 = not at all 
5 = very much 

Check body When the event comes to mind I usually check my body 
and/or the experienced symptoms. 

1 = not at all 
5 = very much 

Repeated actions When the event comes to mind I usually have to repeat 
certain actions or activities. 

1 = not at all 
5 = very much 

Bodily 
symptoms 

When the event comes to mind I usually experience 
bodily sensations and/or symptoms 

1 = not at all 
5 = very much 

Autobiographical Memory Questionnaire  
Physical reaction This memory triggered a physical reaction (for example 

palpitations, feeling restless, tension, tears, laughter) 
when it came to mind. 

1 = not at all 
7 = to a very high degree 

Mood impact This memory affected my mood. 1 = not at all 
7 = to a very high degree 

Mental time 
travel 

This memory made me feel as if I traveled back in time to 
the actual situation. 

1 = not at all 
7 = to a very high degree 

Vividness While remembering this event, I can see it in my mind.  1 = not at all 
7 = to a very high degree 

Perspective When I recall the event, I primarily see what happened 
from a perspective as seen through 

1 = my own eyes 
7 = an observer’s eyes 

Emotional 
valence 

The feelings I experience as I recall the event are –3 = extremely negative 
3 = extremely positive 

Emotional 
intensity 

The feelings I experience as I recall the event are intense.  1 = not at all 
7 = to a very high degree 

Talked about I have talked about the remembered event. 1 = almost never 
7 = extremely often 

Voluntary 
rehearsal 

After it happened I have deliberately thought about the 
event. 

1 = almost never 
7 = extremely often 

Involuntary 
rehearsal 

After it happened this event has popped up in my mind by 
itself – that is, without me trying to recall it. 

1 = almost never 
7 = extremely often 

Consequences The remembered event had consequences in my life. 1 = not at all 
7 = to a very high degree 

Distance in daysa Approximately how many days is it since you 
experienced the remembered event? 

Time estimated in days 

Distance in 
yearsb 

How old were you when the remembered event took 
place? 

Age estimated in years 

a This item was only answered for the two everyday events. 
b This item was only answered for the two anxiety related events.
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Table 3 

 

Main and Interaction Effects for Time orientation, Event Type and Group Membership for Repeated Measures ANOVAs. 

  Main effects Interaction effects 

 Time 
(Past/Future) 

Event type 
(Everyday/Anxiety)      Group Time × Group  Event type × Group Time × Event type 

  F 𝜂𝜂𝑝𝑝2 F 𝜂𝜂𝑝𝑝2 F 𝜂𝜂𝑝𝑝2 F 𝜂𝜂𝑝𝑝2 F 𝜂𝜂𝑝𝑝2 F 𝜂𝜂𝑝𝑝2 

Centrality of Event Scale 46.60*** .33     0.21 .00   6.03** .12   1.76 .04   0.94 .02   2.83 .03 
Word count 51.18*** .36     0.56 .00   0.17 .00   0.05 .00   0.62 .01   3.68 .04 
Response to event at retrieval            
Rumination   6.52* .07     5.46* .06 27.46*** .37   1.69 .04   6.87** .13   0.04 .00 
Avoidance   4.59* .05   71.23*** .43 12.75*** .22   0.43 .01   0.70 .02   1.28 .01 
Distract   3.16 .03   44.32*** .32 25.02*** .35   0.89 .02   0.14 .00   0.47 .01 
Repeated actions   2.74 .03     9.51** .09 19.61*** .30   0.46 .01   2.38 .05   0.02 .00 
Bodily symptoms   0.06 .00   25.75*** .22 20.95*** .31   0.62 .01   2.86 .06   0.18 .00 
Check body   0.80 .01   30.95*** .25 24.99*** .35   0.76 .02   7.33** .14   3.00 .03 
Autobiographical Memory Questionnaire                    
Physical reaction   0.23 .00     9.67** .09 15.29*** .25   0.58 .01   0.27 .01   2.62 .03 
Mood impact   2.19 .02     0.80 .01 16.00*** .26   0.21 .00   2.46 .05   0.30 .00 
Mental time travel   0.52 .01     4.64* .05   5.39** .10   4.38* .09   2.63 .05 10.11** .10 
Vividness 52.89*** .36     0.81 .01 14.65*** .24   6.11** .12   3.71* .07   0.32 .00 
Perspective   4.25* .04     0.73 .01   0.37 .01   0.25 .01   1.42 .03   0.64 .01 
Emotional valence   0.03 .00 152.87*** .62 15.46*** .25   0.27 .01   3.63* .07   1.45 .02 
Emotional intensity   0.18 .00     0.70 .01   9.41*** .17   2.36 .05   4.22* .08   0.55 .01 
Talked about 25.81*** .22   15.11*** .14   1.10 .02   0.66 .01   0.88 .02 13.84*** .13 
Voluntary rehearsal   5.92* .06   34.06*** .27   0.55 .01   4.28* .08   1.58 .03 12.75*** .12 
Involuntary rehearsal   2.56 .03     2.91 .03 22.30*** .32   2.42 .05 10.12*** .18   0.76 .01 
Consequences 42.04*** .31     1.35 .01   6.94** .13   1.19 .03   1.14 .02   1.00 .01 
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Distance in days   0.06 .00     1.09 .02   3.26* .07     
Distance in years   0.65 .01     6.67** .13   1.40 .03     
Event content             
Own disease/illness or 
death   6.72* .07     5.58* .06 43.23*** .48   1.61 .03   8.49*** .16   0.03 .00 

Other’s disease/illness or 
death   1.70 .02   23.66*** .21   2.09 .04   2.07 .04   8.96*** .16   0.25 .00 

Negative events   8.66** .09   29.65*** .24   1.78 .04   0.93 .02   2.50 .05   5.99* .06 
Note. * p < .05; ** p < .01; *** p <.001 
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Figure 1. Variables showing interactions between group and event type. For ‘Own disease/ illness 
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or death’ and ‘Other’s disease/illness or death’ the Y-axis represents frequency in percent, for all 

other variables it represents the mean rating. Error bars indicate the standard error of the means.
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Figure 2. Mean rating of items showing interactions between group and time orientation. Error bars 

indicate the standard errors of the means.
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Figure 3. Mean rating of the item assessing consequences showing a three-way interaction. Error 

bars indicate the standard errors of the means. 
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Appendix A 

Table A.1 

A Full List of the Event Categories Employed in the Present Study. 

Event categories from Berntsen & 
Rubin (2004) 

Event categories from Schlagman, Schulz & Kvavilashvili 
(2006) 

Having children Person (i.e., primarily about other people) 
Marriage Accidents 
Begin school Other’s disease/illness 
College Stressful events (not death/illness related) 
Fall in love Holidays 
Other’s death Conversations 
Retirement Leisure/sports activities (including hobbies and games) 
Leave home Objects/places 
Parent’s death Going out (e.g., going to the pub/dancing) 
First job Work/university 
Begin daycare 
Own death 

Romantic involvement (e.g., being intimate, romantic 
dinners, receiving gifts for valentine day) 

Divorce School 
Siblings Funerals 
First friend 
Go to school 

Special occasions (birthdays, weddings, engagements, 
parties) 

Puberty   
Grandchildren   
Long trip  Event categories added for the purpose of this study 
Begin walking  Health anxiety specific 
Serious disease/illness - own OCD specific 
Major achievement   
Settle on career  Events that did not fit in any event category 
First sexual experience  Other 
Partner’s death  
Begin talking  
Confirmation  
Enter adulthood  
Having peers  
Empty nest  
First rejection  
The “right” job  
First contact  
Baptism   
Earn first money  
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Table A.2 

 

Means and Standard Deviations for Characteristics of Four Autobiographical Events presented according to Group Membership. 

 Severe health anxiety Obsessive-compulsive disorder Controls 
 Everyday events Anxiety events Everyday events Anxiety events Everyday events Anxiety events 
 Past Future Past Future Past Future Past Future Past Future Past Future 

 M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) 
CES  2.81 

(1.06) 
 3.85 
(0.91) 

 3.00 
(1.20) 

 3.77 
(1.01) 

 3.18 
(1.40) 

 4.01 
(1.04) 

 3.30 
(1.30) 

 3.40 
(1.15) 

 2.43 
(1.18) 

 3.23 
(1.13) 

 2.52 
(1.30) 

 3.25 
(1.20) 

Word count  44.77 
(44.41) 

 21.81 
(18.89) 

 35.19 
(27.25) 

 19.72 
(23.31) 

 47.30 
(70.25) 

 22.03 
(35.89) 

 41.49 
(49.48) 

 26.55 
(42.65) 

 42.47 
(39.15) 

 18.94 
(18.13) 

 40.81 
(47.59) 

 23.16 
(25.79) 

Autobiographical Memory Questionnaire          
Physical 
reaction 

 4.34 
(1.96)  

 4.16 
(2.00) 

 4.81 
(2.18) 

 4.94 
(1.88) 

 4.24 
(2.21) 

 4.97 
(2.12) 

 5.06 
(2.15) 

 4.97 
(1.91) 

 2.63 
(1.68) 

 2.88 
(1.74) 

 3.28 
(1.94) 

 2.91 
(1.87) 

Mood impact  4.81 
(1.71) 

 4.81 
(1.79) 

 4.91 
(2.04) 

 5.13 
(1.88) 

 5.33 
(1.76) 

 5.50 
(1.67) 

 5.12 
(1.98) 

 5.39 
(1.58) 

 3.75 
(1.83) 

 4.00 
(1.59) 

 3.13 
(1.74) 

 3.59 
(1.83) 

Mental time 
travel 

 3.94 
(1.83) 

 4.59 
(1.98) 

 4.56 
(2.18) 

 4.38 
(1.91) 

 3.52 
(2.03) 

 4.06 
(2.17) 

 4.48 
(2.02) 

 4.39 
(1.95) 

 3.41 
(1.76) 

 3.19 
(1.62) 

 3.97 
(1.77) 

 2.56 
(1.54) 

Vividness  5.53 
(1.57) 

 4.78 
(1.85) 

 5.94 
(1.56) 

 5.16 
(1.83) 

 5.52 
(1.64) 

 4.94 
(1.81) 

 5.85 
(1.33) 

 5.18 
(1.67) 

 5.06 
(1.63) 

 3.53 
(1.57) 

 4.94 
(1.50) 

 2.91 
(1.55) 

Perspective  2.28 
(1.84) 

 2.41 
(1.70) 

 1.81 
(1.53) 

 2.63 
(2.01) 

 2.76 
(2.11) 

 2.81 
(1.96) 

 2.15 
(1.77) 

 2.45 
(1.72) 

 2.03 
(1.43) 

 2.41 
(1.76) 

 2.31 
(1.91) 

 2.47 
(2.06) 

Emotional 
valence 

-0.47 
(1.93) 

-0.09 
(2.29) 

-1.88 
(1.21) 

-2.31 
(0.82) 

-0.64 
(2.36) 

-0.94 
(2.34) 

-2.36 
(1.08) 

-2.45 
(0.80) 

 0.97 
(2.06) 

 1.34 
(1.73) 

-1.44 
(1.11) 

-1.56 
(1.54) 

Emotional 
intensity 

 4.59 
(1.66) 

 4.97 
(1.82) 

 5.06 
(1.68) 

 5.09 
(1.51) 

 4.61 
(1.89) 

 5.25 
(1.72) 

 5.27 
(1.96) 

 5.55 
(1.48) 

 4.41 
(1.54) 

 3.94 
(1.50) 

 3.88 
(1.70) 

 3.59 
(1.70) 

Talked about  4.72 
(1.63) 

 4.38 
(1.66) 

 4.47 
(1.93) 

 3.28 
(2.11) 

 4.42 
(1.84) 

 4.19 
(1.91) 

 4.45 
(2.11) 

 3.55 
(1.87) 

 4.31 
(1.66) 

 4.00 
(1.61) 

 4.25 
(1.59) 

 2.50 
(1.74) 

Voluntary 
rehearsal 

 3.56 
(1.74) 

 4.44 
(1.88) 

 2.91 
(1.91) 

 3.19 
(1.94) 

 3.00 
(1.73) 

 4.25 
(1.92) 

 2.91 
(1.57) 

 3.00 
(1.73) 

 3.75 
(1.50) 

 4.00 
(1.52) 

 2.91 
(1.61) 

 2.19 
(1.49) 



Notice: This is the author’s version of a work that was accepted for publication in Cognitive Therapy and Research. A definitive version was subsequently published in Cognitive Therapy 
and Research. DOI: 10.1007/s10608-019-10058-3 

 
 

43 
 

Involuntary 
rehearsal 

 4.69 
(1.80) 

 4.88 
(1.56) 

 4.78 
(1.72) 

 5.22 
(1.83) 

 4.55 
(1.86) 

 5.44 
(1.34) 

 5.09 
(1.51) 

 5.09 
(1.47) 

 3.78 
(1.56) 

 3.66 
(1.60) 

 2.84 
(1.46) 

 2.63 
(1.60) 

Consequence  4.00 
(1.93) 

 5.47 
(1.50) 

 4.72 
(2.16) 

 5.88 
(1.58) 

 4.36 
(2.52) 

 5.91 
(1.71) 

 5.18 
(1.94) 

 5.24 
(1.80) 

 3.63 
(2.11) 

 4.66 
(2.01) 

 3.22 
(2.03) 

 4.94 
(1.92) 

Distance in 
daysa 

 137.78 
(113.91) 

 106.63 
(116.45) 

   166.91 
(122.96) 

 139.47 
(138.59) 

   127.53 
(104.38) 

 177.38 
(131.38) 

  

Distance in 
yearsb 

    7.59 
(11.20) 

 3.69 
(6.46) 

   5.12 
(7.77) 

 2.90 
(7.51) 

   9.50 
(9.43) 

 12.10 
(17.61) 

Response to event at retrieval           
Rumination  3.34 

(1.13) 
 3.66 
(1.15) 

 3.28 
(1.28) 

 3.75 
(1.05) 

 3.42 
(1.20) 

 3.84 
(1.05) 

 3.52 
(1.12) 

 3.79 
(1.05) 

 2.63 
(0.87) 

 2.69 
(1.06) 

 2.06 
(0.98) 

 2.00 
(0.80) 

Avoidance  2.44 
(1.34) 

 2.38 
(1.16) 

 3.19 
(1.28) 

 3.59 
(1.13) 

 2.76 
(1.25) 

 3.03 
(1.53) 

 3.76 
(1.17) 

 3.82 
(0.98) 

 1.69 
(1.12) 

 1.78 
(1.24) 

 2.63 
(1.48) 

 3.25 
(1.50) 

Distract  2.44 
(1.32) 

 2.22 
(1.45) 

 3.03 
(1.31) 

 3.25 
(1.44) 

 2.64 
(1.58) 

 3.03 
(1.45) 

 3.48 
(1.44) 

 3.64 
(1.14) 

 1.19 
(0.47) 

 1.41 
(0.98) 

 1.75 
(1.08) 

 2.19 
(1.23) 

Repeated 
actions 

 1.53 
(0.92) 

 1.69 
(1.26) 

 1.84 
(1.35) 

 2.00 
(1.52) 

 2.36 
(1.60) 

 2.63 
(1.76) 

 2.67 
(1.71) 

 2.97 
(1.59) 

 1.00 
(0.00) 

 1.06 
(0.35) 

 1.03 
(0.18) 

 1.03 
(0.18) 

Physical 
symptoms 

 2.78 
(1.54) 

 2.84 
(1.44) 

 3.41 
(1.54) 

 3.72 
(1.33) 

 2.85 
(1.40) 

 2.97 
(1.49) 

 3.42 
(1.44) 

 3.36 
(1.30) 

 1.72 
(0.96) 

 1.56 
(0.72) 

 1.84 
(0.99) 

 1.84 
(1.22) 

Check body  2.16 
(1.51) 

 2.56 
(1.56) 

 3.25 
(1.52) 

 3.34 
(1.49) 

 2.03 
(1.38) 

 2.41 
(1.60) 

 2.73 
(1.55) 

 2.52 
(1.42) 

 1.13 
(0.34) 

 1.06 
(0.25) 

 1.22 
(0.66) 

 1.19 
(0.47) 

Note. M = Mean; SD = Standard deviation; CES = Centrality of Event Scale. 
a This item was only answered for the two everyday events. 
b This item was only answered for the two anxiety-related events 
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Table A.3 

 

Frequency (in percent) of Event Categories for Four Autobiographical Events presented according to Group Membership. 

 Severe health anxiety Obsessive-compulsive disorder Controls 

 Everyday events Anxiety events Everyday events Anxiety events Everyday events Anxiety events 

 Past Future Past Future Past Future Past Future Past Future Past Future 
Event categories from Berntsen & Rubin (2004)*          
Having children 0.00 3.13 0.00 0.00 3.03 3.03 3.03 3.03 3.13 6.25 0.00 3.13 
Marriage 3.13 0.00 0.00 0.00 0.00 3.03 0.00 0.00 0.00 3.13 0.00 0.00 
Other’s death 3.13 0.00 0.00 0.00 3.03 0.00 6.06 9.09 0.00 0.00 0.00 9.38 
Parent’s death 0.00 0.00 6.25 3.13 0.00 3.03 0.00 0.00 0.00 0.00 6.25 6.25 
Own death 0.00 6.25 0.00 3.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.25 
Divorce 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.13 0.00 0.00 
Grandchildren 0.00 3.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Long trip 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.13 6.25 0.00 0.00 
Own serious disease/illness 6.25 18.75 3.13 53.13 3.03 18.18 3.03 3.03 0.00 3.13 0.00 3.13 
Major achievement 3.13 0.00 0.00 0.00 3.03 0.00 0.00 0.00 3.13 0.00 0.00 0.00 
Empty nest 3.13 3.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Event categories from Schlagman, Schulz & Kvavilashvili (2006)*        
Person 6.25 0.00 0.00 0.00 15.15 6.06 9.09 12.12 6.25 3.13 6.25 0.00 
Accidents 6.25 3.13 0.00 6.25 0.00 3.03 0.00 3.03 3.13 0.00 18.75 12.50 
Other’s disease/illness  9.38 0.00 15.63 6.25 6.06 3.03 6.06 0.00 3.13 3.13 25.00 21.88 
Stressful events  3.13 3.13 28.13 3.13 12.12 9.09 36.36 24.24 6.25 3.13 34.38 12.50 
Holiday 6.25 0.00 0.00 3.13 6.06 0.00 3.03 3.03 12.50 15.63 0.00 0.00 
Conversations 0.00 0.00 0.00 0.00 3.03 0.00 0.00 0.00 3.13 0.00 0.00 0.00 
Leisure/sports 3.13 0.00 0.00 0.00 6.06 0.00 0.00 3.03 3.13 0.00 0.00 0.00 
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Objects or places 3.13 0.00 0.00 0.00 6.06 0.00 6.06 12.12 9.38 9.38 3.13 6.25 
Work/university 6.25 34.38 0.00 0.00 9.09 33.33 0.00 6.06 18.75 21.88 6.25 9.38 
Romantic involvement 0.00 0.00 0.00 0.00 6.06 6.06 0.00 0.00 6.25 3.13 0.00 0.00 
Special occasions 3.13 3.13 0.00 0.00 3.03 3.03 0.00 0.00 12.50 9.38 0.00 0.00 
Categories added for the purpose of this study           
Health anxiety specific 18.75 12.50 43.75 15.63 6.06 0.00 6.06 3.03 0.00 0.00 0.00 0.00 
OCD specific 0.00 0.00 0.00 0.00 3.03 3.03 12.12 9.09 0.00 0.00 0.00 0.00 
Other 12.50 9.38 3.13 6.25 6.06 3.03 9.09 9.09 6.25 9.38 0.00 9.38 
No written description 3.13 0.00 0.00 0.00 0.00 3.03 0.00 0.00 0.00 0.00 0.00 0.00 

Note. OCD = Obsessive-compulsive disorder. 
*Only event categories present in the dataset are presented. 
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