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Is Metacognition a Causal Moderator of the Relatioship Between Catastrophic

Misinterpretation and Health Anxiety? A Prospective Study.

Robin Bailey a,b, Adrian Wells a,

a. Division of Clinical Psychology, University oféichester, Rawnsley Building,

Manchester Royal Infirmary, Oxford Road, Manched#t3 9WL, UK.

b.School of Health, BB235, University of Celhltancashire, Preston, Lancashire, UK,

PR1 2HE.

Abstract

Psychological theories have identified a rangeasiables contributing to health anxiety,
including, dysfunctional illness beliefs, catastrmpmisinterpretation, somatosensory
amplification and neuroticism. More recently, meigwaitive beliefs have been proposed as
important in health anxiety. This study aimed &t the potential causal role of
metacognitive beliefs in health anxiety. A prospextiesign was employed and participants
(n=105) completed a battery of questionnaire attime points (6 months apart). Results
demonstrated that cognitive, personality and mefaitioe variables were bi-variate
prospective correlates of health anxiety. Hierarx@hiegression analysis revealed that only
metacognitive beliefs emerged as independent gmifisant prospective predictors of health
anxiety. Moderation analysis demonstrated that cogfiaitive beliefs prospectively
moderated the relationship between catastrophimtarpretation and health anxiety.
Follow-up regression analysis incorporating therattion term (metacognition x

misinterpretation) showed that the term explaindditeonal variance in health anxiety. The
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results confirm that metacognition is a predictbhealth anxiety and it is more substantive
than misinterpretations of symptoms, somatosenslification, neuroticism, and illness
beliefs. These results may have major implicationgurrent cognitive models and for the

treatment of health anxiety.

Keywords: health anxiety; metacognition; dysfunctional beljefatastrophic

misinterpretation neuroticism; somatosensory amegliion; prospective.

Introduction

Health anxiety is a condition which is charactedibg beliefs that one has or will
develop a serious illness based upon misintergrétaily symptoms (Abramowitz,
Olatunji, & Deacon, 2007; Taylor & Asmundson, 2008ypically considered a dimensional
rather than a categorical construct (Longley e2&l10), anxiety about one’s health can
range from mild transient concerns (Looper & Kirragy2001) to severe health anxiety/
hypochondriasis. Health anxiety causes high leskpsychological distress, functional
impairment and excessive use of medical servicese(C& Barsky, 2004; Lee, Creed, Ma, &
Leung, 2015). Cognitive behavioural theories comsdysfunctional beliefs to be a central
cause of health anxiety (Marcus, Gurley, MarchB&uer, 2007; Norris & Marcus, 2014).
Extensive research has identified that health arsxiodividuals hold dysfunctional illness
related beliefs (Hitchcock & Mathews, 1992; Marcii899; Marcus & Church, 2003; Rief,
Hiller, & Magraf, 1998) and they increase healtikians symptomatology, once they are

activated by health related internal or exterrighrs (Abramowitz & Braddock, 2008;
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Taylor & Asmundson, 2004). Salkovskis’s cognitivedr! of health anxiety (Salkovskis &
Warwick, 1986; Warwick & Salkovskis, 1990) propsskat health anxiety is linked to four
specific health related dysfunctional beliefs: ‘tikelihood of contracting or having an
iliness’, * the awfulness of illness’, ‘ the inaibyl to cope with illness’, and ‘the inadequacy of
medical services for treating illness’ (Salkovs&i®Varwick, 2001). A number of cross
sectional studies have demonstrated that thesemtteinal beliefs are specific to health
anxiety and strongly associated and predictivdnigfdisorder (e.g. Hadjistavropoulos et al.,

2012; Fergus, 2014).

In addition to dysfunctional beliefs cognitive méglef health anxiety view biased
interpretations in the form of catastrophic misiptetations of bodily symptoms as important
in causing health anxiety. Once dysfunctional ligleecome activated this is thought to lead
the individual to catastrophically misinterpret ggioms as an indicator of the presence of
potentially serious illness (Marcus & Church, 2008ylor & Asmundson, 2004). Consistent
with this proposal studies have demonstrated pes#ssociations between catastrophic
misinterpretations and the presence of health anfgeg. Marcus, Gurley, Marchi, & Bauer,
2007; Norris & Marcus, 2014; Rief, Hiller & Margraf998; Weck, Neng, Richberg, &

Stangier, 2012).

Similar to cognitive behavioural models, cognitperceptual theories suggest that
somatosensory amplification is instrumental in the development of health atyxi€he theory
states that individuals with health anxiety hateradency to be hypervigilant and selectively
attend to somatic feelings and sensations in tkg bad consequently catastrophize these
symptoms as an indicator of serious illness (BarékR92; Barsky, Coeytaux, Sarnie, &
Cleary, 1993). A number of studies have identif@dassociation between somatosensory

amplification and health anxiety (Barsky & WyshaR90; Barsky, Wyshak, & Klerman,
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1990), however greater evidence exists for the itkgmmisinterpretation component of the
model than heightened sensitivity to somatic symgst@Marcus et al.,2014; Norris & Marcus

2014).

Another important variable which has been botlotégcally and clinically
implicated in health anxiety is the personality stoact of neuroticism. Studies have shown
neuroticism to be strongly positively associatethviiealth anxiety (McClure & Lilienfeld,
2001; Noyes et al., 1994; 2003). In interpersonadiehs of health anxiety, neuroticism has
been shown to be a predictor of health anxietysarahgly associated with attachment styles
(Noyes, 2003). Some authors have proposed thahhematiety may just be a manifestation
of neuroticism (Watson, 2012). This view howevexs bbeen challenged with studies
showing that although health anxiety is associatiédl neuroticism it has incremental

validity over this construct (Fergus & Valentin2@11; Ferguson et al, 2013).

Recent advances have applied the metacognitivelnabgsychological disorder
(Wells, 2000; Wells and Matthews, 1994; 1996) tdenstanding health anxiety. Central to
this model is the idea that disorders such aslnealtiety result from repetitive and difficult
to control negative thinking marked by worry anchioation and the use of paradoxical
mental control strategies such as seeking reasseieard thought suppression. Such
repetitive negative thinking is the result of urgiel metacognitions, that is underlying
beliefs about thoughts, (e.g. “Thinking the woisbat symptoms will keep me safe;” and “I
cannot control my health worries”). The metacogeitnodel presents an explanation of
health anxiety that is different from cognitive net&l since health anxiety is seen as resulting
more from extended and repetitive negative thinkibgut illness rather than from the belief
that one is ill. Thus, according to the metacogaitnodel, metacognitive beliefs about

repetitive thinking should be more important thafidfs about illness. This translates into
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different types of clinical practice; for exampietraditional CBT a patient with health
anxiety who believes that the sore throat theyeaperiencing is throat cancer, would be
asked to generate alternative benign explanatmmthis symptom as a means of challenging
their catastrophic misinterpretation. In contrastnetacognitive therapy (MCT) the
therapist would explore with the patient new walysetating to the misinterpretation that
consist of reduced thinking that can modify beliedscerning the uncontrollability of health-
related worrying. This would consist of postponamy attempt to deal with the interpretation
until later. In CBT, patients are taught to chajjerdisease conviction and generate
alternative content, however in MCT patients Idaow to reduce their over-thinking

response to disease convictions when they occur.

Consistent with this model several cross sectienalies have demonstrated a strong
association between metacognition and health anXiebne study Kaur, Butow, &
Thewes, (2011) found that metacognitive beliefsensgsociated with an attentional bias
towards positive and negative health related in&drom (range of correlations .32 to .69).
Bailey & Wells (2013) found that metacognitive leéi explained variance in health anxiety
symptoms over and above other established corsatamely, illness cognition,
somatosensory amplification, and neuroticism (rasfgorrelations .46 to .47). Furthermore,
metacognitive beliefs moderated the relationshigvben catastrophic misinterpretation of
bodily symptoms and health anxiety (Bailey & Well§15a) calling into question the
importance given to misinterpretations. In thisdgtthe moderator effect showed that
catastrophic misinterpretations alone did not mtelaealth anxiety and an input from
metacognition appears to be required to produsesaitsociation. This challenges the

dominant role given to catastrophic misinterpret@s as they appear inert without the
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involvement of metacognition. In an Italian comntyrgample, Melli, Carraresi, Poli and
Bailey (2016) identified metacognitive beliefs wassociated with symptoms of health
anxiety (range of correlations .20 to .50). BaigeWells (In press) in a replication study
found that metacognitive beliefs were again assediwith health anxiety (range of

correlations .52 to .68)

Solem et al., (2015) identified a strong relatiopdfetween health anxiety and
metacognitive beliefs in a clinical sample of olspas compulsive disorder patients (range of
correlations .23 to .48). These earlier studieshaed a range of different measures of
metacognitive beliefs. For example, Melli et al18Dused an unpublished measure, the
Meta-cognitions about Heath Anxiety (MCHA), by Boamand Meijer (1999) based on the
metacognitions questionnaire (MCQ: Cartwright-Hat€oWells, 1997). Bailey and Wells
(In Press) have used a 3 factor measure (the MCQBRaAey & Wells, 2015b) that is more
specific to health anxiety than the MCQ and is gismunded in the metacognitive model.
The MCQ-HA has been shown to have incremental ptigdivalidity over the MCQ (Bailey

& Wells, 2015b)

Although illness beliefs, catastrophic misinterptiein, somatosensory amplification,
neuroticism and metacognitive beliefs are all aiséed with health anxiety, the majority of
studies have tended to be cross-sectional in nandeherefore limit any causal
interpretations. In fact when considering the amaimealth anxiety research conducted to
date, there are few prospective studies demongjregmporal relationships between these

variables.

In the only study of its kind, catastrophizing afdily sensations was shown to
maintain health anxiety over a one month time pk(®autreau et al., 2014). Although this is

a novel finding it is limited by the brevity of thigne period between measurement occasions.
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Personality factors similar to neuroticism, sucleamtional stability have been shown to
predict health anxiety prospectively. Ferguson £d0und that lower levels of emotional
stability positively predicted future levels of fibaanxiety over a 16-17 month period.
Anxiety sensitivity has also been shown to be s$icgmtly associated with health anxiety
Abramowitz, Deacon, & Valentiner, 2007; Abramowi@atunji, & Deacon, 2007) in
particular the “physical” dimension of this construHowever, there is only one prospective

study and anxiety sensitivity did not emerge agaificant predictor (Olatunji et al, 2009)

In view of the important role assigned to metactigaibeliefs in the metacognitive
model and their observed positive associations gtdth anxiety in cross-sectional studies,
we set out to test for prospective relationshipgsvben these beliefs and subsequent health
anxiety. A prospective relationship would be cotsiswith the hypothesised causal

contribution of metacognition.

Based on cross-sectional data it was hypothesmsgdodmatosensory amplification,
neuroticism, catastrophic misinterpretations, dysfional illness beliefs and metacognitive
beliefs would be associated with health anxietgitudinally. In line with the main aim of

the study and metacognitive theory in particullewas hypothesised that metacognitive
beliefs measured at time point 1 would explainafae in health anxiety at time point 2 (six
months later), when controlling for these otheoagged constructs.. It was further predicted
that the prospective relationship between metatiognand health anxiety would be
unidirectional rather than bi-directional i.e., tth@etacognitions will predict later health
anxiety but health anxiety will not predict lateetacognition scores. Finally, based on
previous cross-sectional findings and metacognttie®ry we tested the hypothesis that the

prospective relationship between catastrophic nagmetation and health anxiety would be
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moderated by metacognitive beliefs rather thanudysfonal beliefs about illness (schema),
and this interaction would emerge as a signifiemditional predictor of health anxiety over

time.

1. Methods

1.1 Participants

All participants were drawn from nursing cohortglas group have been shown to
experience elevated levels of health anxiety (AzAckshota, & Vinker, 2010; Zhang et al,
2014). Using an analogue sample can be useful sfuelying health anxiety as it is
considered to exist on a continuum (Looper & Kireay001) as a dimensional construct
(Ferguson, 2009; Longley et al., 2010), with miédes being associated with clinical
problems (Hadjistavropoulos & Lawrence, 2007). Hgudarcus et al., (2007), found that
elevated health anxiety and health anxious behef® similar in both clinical and non-
clinical samples. One hundred and five participaviie took part at time 1, and returned
matching questionnaires at Time 2. Twenty five ipgrants (19.2%) completed time 1 data
but did not complete time 2 data. The Time 1 qoesiaire scores of those who did and did
not participate at Time 2 were not significantl{felient. Of the 105 participants 76 (72.4%)
were female and 29 (27.6%) male. The age of thegkaranged from 19 to 49 years

(M = 26, = 6.52).

1.2 Measures

1.2.1 The Whiteley Index (WI: Pilowsky 1967)The Whiteley index is one of the
most widely used and established measures of haatilety and hypochondriacal
symptomatology. It consists of 14 items and existsvo forms, a dichotomous yes/no
format and a 5-point Likert scale. The latter vemsivas used in this study (Welch, Carleton

& Asmundson, 2009), with scores ranging from 14nfmum) to 70 (maximum). A number
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of studies have established that a cut off scoOaidr above indicates the presence of
hypochondriasis (Gerdes et al. 1996; Noyes e1884). The measure has shown good
internal consistency in medical outpatiemts.80, general practiae=.78 and the general
populationa =.76 (Speckens, Spinhoven, Sloekers, Bolk, & vamElrt, 1996). The measure
has good psychometric properties including reesbility (r =.81) (Pilowsky, 1967), and

concurrent validity (Hiller, Rief, & Fichter, 200&peckens et al., 1996).

1.2.2 Neuroticism Scale of the Eysenck Personali@Questionnaire-Revised: Short

Form (EPQR-N).

The EPQ-R short scale (Eysenck, Eysenck, & Barté®5) is a trait measure, which
captures important aspects of emotional instakalitgt anxiety (e.g., Gershuny & Sher, 1998;
Kendler, Gardner, & Prescott, 2002). Consisting stibscales: extraversion (12 items),
neuroticism(12 items), psychoticism (12 items), and lie (E2ris), only the neuroticism
subscale was used in this study. The scale hashatdmous “yes” or “no” format and items
scored 1 or 0, with a maximum potential score oa@ a minimum of OThe neuroticism
subscale has been reported to have good internsistency with Cronbach alphas of .80

(female) and .84male) (Eysenck et al., 1985).

1.2.3 The Cognitions about Body and Health Questioraire —-CABAH (Rief,
Hiller, & Margraf, 1998).The CABAH is a 31 item self-report measure whicbeases
specific types of cognitions that have been shawmaintain health anxiety symptoms (Rief
et al., 1998). The response format of the CABAM &point Likert scale (ranging from
0 = “completely wrong” to 3 = “completely right’nd consists of five subscales: (1)
catastrophizng interpretation of bodily complaints, (2) autonomic sensations, (3) bodily

weakness, (4) intolerance of bodily complaints, and (5)health habits. Only the
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‘catastrophizing interpretation of bodily complahfe.g. “red blotches on the skin are a
threatening sign of skin cancer”); was used fog gtudy and has been shown to have good

internal consistency = 0.88. (Rief et al., 1998).

1.2.4 Somatosensory Amplification Scale (SSA8arsky, Wyshak, & Klerman,
1990) is a ten item questionnaire which measurgnitiee perceptual variables associated
with health anxious/hypochondriacal symptoms: hteiged sensitivity towards unpleasant
bodily symptoms, selective attention towards bodépsations, and catastrophic
misinterpretations of bodily symptoms/sensatioBargky, Goodson, Lane, & Cleary, 1988).
Somatosensory amplification has been shown to beiyely associated with
hypochondriasis (Barsky et al., 1990; Marcus, Gurarchi, & Bauer, 2007) and has
construct validity with measures of health anxmigh as the Whiteley Index (Barsky et al.,
1990) and illness attitude scale (IAS; Kellner, 18 he SSAS has demonstrated good

internal consistency, =.82 and retest reliability & .79) (Barsky et al., 1990).

1.2.5 The Health Cognitions Questionnaire (HCQ; Hagtavropoulos et al.,
2012).The HCQ is a 20 item questionnaire which measyresiic health anxiety related
dysfunctional beliefs based upon Salkovskis & Wakig (2001) cognitive conceptualisation
of health anxiety. Measured on a five-point schi tanges from 1 (strongly disagree) to 5
(strongly agree), the HCQ contains the followingstales: ‘Likelihood of contracting or
having an illness’ (HCQ-L), ‘Awfulness of illnes@HCQ-A), ‘Inability to cope with illness’
(HCQ-C), and ‘Inadequacy of medical services feating illness’ (HCQ-M). There are two
separate HCQ measures one for those who have entdiegnosed with a medical illness
and one for those that have; the current study tieetbrmer. The scale has shown good

internal consistency, predictive and discriminatredidity (Hadjstavropoulos et al., 2012).
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1.2.6. The Meta-Cognitions about Health Questionneg (MCQ-HA): (Bailey &
Wells, 2015b) This self-report measurelimsed on the widely used general metacognitive
belief measure, the Metacognition Questionnaire (MCartwright-Hatton & Wells, 1997),
but specifically adapted to measure health anxedgted metacognitive beliefs. The measure
consists of 14 items with 4-point Likert responsalss from 1 (“do not agree”) to 4 (“agree
very much”). Initial exploratory factor analysisgiiey & Wells, 2015c) has revealed a three
factor structure, consisting of the following sudiles: ‘Beliefs that Thoughts cause lliness’
(MCQ-HAC,; alpha = .78), e.g., ‘Thinking negativedgin increase my chances of disease’;
‘Beliefs about Biased Thinking’ (MCQ-HAB; alpha 83), e.g., ‘I will be punished for
thinking 1 am in good health’; and ‘Beliefs thatdights are Uncontrollable’ (MCQ-HAU,
alpha = .81), e.g., ‘I have no control over thirkabout my health’. The factor structure was
also supported through confirmatory factor analgsid the measure demonstrated
discriminant, and convergent validity. The MCQ-H&@explained additional variance
(24%) in health anxiety, when controlling for theCk2-30, thus demonstrating incremental

validity.

2. Procedure

The study received full ethical approval from theiérsity of Manchester’s ethics
committee. A convenience sample of students fraamge of nursing cohorts was used.
Participants were informed of the study throughvdrsity email and presented with a
participant information sheet outlining the stuaylahat data would be collected over two
time points. Participants at time point 1 were dsicesupply an identification code known
only by them which was written on the cover pagéefinstrument battery. When the
participants consented to take part at time [@ifsix months later), they were asked to

provide the same identification code as completedoirge 1, so questionnaire batteries could
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be matched. Questionnaires at time 2 were admiagsia a randomized order in order to

prevent sequencing effects.
2.1Data Analysis

Pearson inter-correlations were initially run bedwehe study variables at Time 1 and
Time 2, as well as prospective correlations betwiare 1 variables and the outcome
(Whiteley index) at time 2. Hierarchical regressamalysis was then conducted, to test for
the independent prospective predictors of healkiieynat time 2. In this approach we
controlled for health anxiety at time 1 and othexdictors that have been associated with the
development of health anxiety, namely; neuroticisaomatosensory amplification,
catastrophic misinterpretation, and dysfunctiolaéss beliefs and then we tested the
contribution of metacognition when entered on thalfsteps of the model. Next we
completed a moderation analysis to explore a paisgemoderation model with a single
moderator of the effect of X (catastrophic misiptetation-time 1) on Y (health anxiety-time
2) by M (metacognition-time 1). A final hierarchicagression analysis was undertaken to
ascertain whether the interaction between metatogrieliefs and catastrophic mis-
interpretation explained additional variance in élggiation, when controlling for all other

variables.

3. Results

3.1 Inter-correlations
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Descriptive statistics for all study measures ahlione points are presented in Table
1. In line with cognitive and metacognitive modtie majority of time 1 variables were
positively and significantly correlated with timehgalth anxiety, r's ranging from .31-.61.
The only exceptions being the metacognitive bétid@hking causes illness” and two
dysfunctional beliefs “inadequacy of medical seegicand “awfulness of illness” which
were not significantly associated with health atidll time 2 variables were positively and
significantly correlated with health anxiety, ranging from .24 to .53, except for the
metacognitive belief “thinking causes illness” whidid not emerge as a significant

correlation.

Inter-correlations were also run between all-timeafiables and time 2 health
anxiety. Results showed that the majority of timeafiables were prospectively and
significantly correlated with health anxiety at &f. The only exception being the

dysfunctional belief “inadequacy of medical sergicehich was not significant.

Table 1: Descriptive statistics for study measa@ording to time point

Mean Mean
Measures Timel |SDTimel |[Time2 |SD Time 2
MCQHAT 17.76 5.14 18.93 6.07
MCQHAC 7.75 3.54 8.13 3.80
MCQHAB 5.87 1.57 6.10 1.87
MCQHAU 5.51 1.74 6.19 2.28
CABAHT 8.97 6.06 7.98 6.10
WI 26.36 9.36 22.74 8.27
SAS 11.93 5.23 11.61 5.84
EPQ 6.12 3.49 6.10 3.54
HCQT 56.69 8.52 56.57 9.86
HCQC 20.76 4.15 20.81 5.35
HCQM 11.65 1.70 10.59 2.78
HCQL 11.11 2.83 10.80 3.30
HCQA 14.45 2.57 14.36 2.89
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MCQHAT (Metacognitions about health anxiety TotAlCQHAC (Thoughts cause illness);
MCQHAB (Beliefs about biased thinking); MCQHAU (Uortrollability of thoughts);
CABAHT, (Interpretation of bodily symptoms subscal®gnition about Body and Health
Questionnaire); WI, (Whiteley Index); SAS (Somatuszmy Amplification Scale); EPQ,
(Eysenck Personality Questionnaire-Revised - Naisot Scale); HCQT (Health Cognitions
Total); HCQC (Coping with lllness); HCQM (Inadeayaof medical services); HCQL
(Likelihood of iliness); HCQA (Awfulness of illnegs

3.2 Prospective Predictors of Health Anxiety:

The main analysis (Table 2) tested the indepeng@spective predictors of health
anxiety at time 2. Multicollinearity was tested éyamination of variance inflation factor
(VIF) and tolerance statistics. After all predicavere entered, none appeared problematic,
all tolerance values were above the recommendg@dnge .38-.91; Menard, 1995) and all

VIF values well less than 10 (Cohen, Cohen, Weddg&con, 2003; Myers, 1990).

Using time 2 health anxiety (WI2) as the dependantble, the WI1 was entered on
step one to control for time 1 health anxiety arekplained 52% of the variance (p<.001).
EPQ-R was entered on step two to control for nézison, this explained 0.1% of the
variance and was non-significant. Step 3 contrdibeatognitive variables, catastrophic
misinterpretation and somatosensory amplificatiod this block explained 1% of the
variance and was non-significant. Dysfunctionalalis beliefs were entered at step 4 and
contributed 2.7% of the variance, but this was also-significant. Finally, on step 5 the
three metacognitive variables were entered asckpémd they explained 14% of the

variance which was significant (p<.001).

In the final overall equation three variables pexgvely predicted health anxiety and

made a unique and statistically significant conffidn to symptoms at time 2. As expected
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health anxiety at Time 1 emerged as the strongesiqtor of health anxiety3€ .45, p <
.001), the other two predictors were metacognitaeables; beliefs that thoughts are
uncontrollable §= .27, p < .005) and beliefs about biased thinkpyg.24, p < .005). Overall
these findings show that specific health anxielstesl metacognitions uniquely explained
variance in health anxiety symptoms over time &ed tcontribution was not explained by
shared variance with iliness beliefs, misintergretes, neuroticism and somatosensory
amplification. Indeed, these latter variables fhile emerge as prospective predictors of

health anxiety at each step or in the final model.

Although the regression revealed that metacogniieleefs were positive predictors
of health anxiety, which is consistent with a chusktionship between metacognition and
the development of health anxiety, it does not aulethe possibility of reciprocal causation
i.e. that health anxiety may also cause elevatstudgtional metacognitions. To test this a
further regression analysis was run. The dependerdble this time was metacognitive
beliefs (MCQ-HA total) at time2. On step 1 we cofied for metacognitive beliefs at time 1
(MCQ-HA total) and this explained 43% of the vadann metacognitive beliefs at time 2,
and was significant. On step two we entered Winag tL which explained an additional 0.9%
of the variance in metacognitive beliefs at timeu? was not significant. Time 1
metacognitive beliefs emerged as the only sigmfigaedictor = .58, p < .001). Overall
these findings indicate that metacognitive belmfsspectively predict health anxiety and

variation in metacognition is not the consequerfdesalth anxiety.

Table 2: Summary of hierarchical analysis predictng Time 2 health anxiety
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STEPWISE STATISTICS FINAL STATISTICS

Step Variable Ar? p B t p

1(Enter)  WITI 521 000 449 4.820 .000

2 (Enter) EPQT1 .001 .645 .040 .596 .559

3 (Enter) CABAHT1 011 313 .001 .018 .986
SAST1 -.019 -.251 .802

4 (Enter) HCQ-LT1 .027 .226 .028 413 .680
HCQ-MT1 .054 .896 373
HCQ-AT1 124 1.931 .057
HCQ-CT1 .015 .240 811

5(Enter) MCQ- 138 .000 273 3.032 .003
HAUT1
MCQ- 237 3.016 .003
HABT1
MCQ- .015 .240 811
HACT1

WITL, (Whiteley Index); EPQTL1, (Eysenck Personaliiyestionnaire-Revised - Neuroticism
Scale); CABAHT1, (Interpretation of bodily symptomsbscale: Cognition about Body and

Health Questionnaire); SAST1 (Somatosensory Angalifon Scale);HCQ-LT1 (Likelihood
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of illness); HCQ-MT1 (Inadequacy of medical serglceHCQ-AT1 (Awfulness of illness) ;
HCQ-CT1 (Coping with lllness); MCQ-HAUT1 ( Uncontiability of thoughts); MCQ-

HABT1 (Beliefs about biased thinking); MCQ-HACT1Hdughts cause iliness).

3.3 Prospective Moderator Analysis

To explore whether metacognitive beliefs at tingrdspectively moderated the
relationship between catastrophic misinterpretadiot health anxiety, a moderation model
was tested with a moderator of the effect of Xdsabphic misinterpretation-time 1:
CABAH1) on Y (health anxiety-time 2: WIT2) by M (rt&ognition-time 1: MCQ-HA
Totall). Using Process (command model-1), a contipuia bootstrapping tool for path
analysis based moderation (Hayes, 2012), the mmateztiect was highly significant B =

0.0646, 95% CI[0.02, 0.10], t = 3.13, p < .005.

Exploration of the conditional effect of X on Y \alues of the moderator, revealed

the following:

1. When MCQ-HA total T1 is low there is a non-signdfit negative
relationship between catastrophic misinterpretafibrand health anxiety TB. = -

0.1566, 95% CI [-0.4299, 0.116TF -1.1368 p= .2584.
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2. At the mean value of MCQ-HA total T1 there is a fsignificant
positive relationship between catastrophic mispriation T1 and health anxiety T2.

B =0.1765, 95% CI [-0.0734, 0.4265} 1.4016p= .1642.

3. When MCQ-HA total T1 is high there is a strong #igant positive
relationship between catastrophic misinterpretafibrand health anxiety T2.

B = 0.5096, 95% CI [0.1350, 0.88438} 2.699,p=.0082.

The simple slopes analysis (Figure 1) depicts tirgseaction effects. It is only when
MCQ-HA total is high that the prospective relatibisbetween catastrophic
misinterpretation and health anxiety strengthemkk@tomes significant. In essence this
prospective moderation means that in order formtegpretation to cause subsequent health

anxiety, metacognitive beliefs must be highly etedaat the same time.

Of the individual subscales of the MCQ-HA, only lieés about uncontrollability”
emerged as a significant prospective moderator0BL331, 95% CI [0.01, 0.25], t = 2.2,

=.035.
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Figure 1: Simple Slopes Analysis.
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It is important to establish if the moderator effegbtained with metacognition is
specific to this dimension or is a feature of othealth-related (cognitive-level) beliefs. To
explore this, a further model was tested with a enatbr of the effect of X (catastrophic
misinterpretation-time 1) on Y (health anxiety-ti@eby M (dysfunctional beliefs-time 1).
The moderator effect in this instance was not icamt B = 0.0257, 95% CI [-0.01, 0.06], t
=1.467,p = .1453. However the subscale “Likelihood of canting or having an illness’
(HCQ-L)” was borderline significant as a moderg®r= 0.128, 95% CI [0.00, 0.25], t =
1.98, p =.050), suggesting that a limited rangeogjnitive beliefs might also impact on the
relationship between misinterpretation and heaittiety. However, true moderation by such
cognitions is not central to cognitive conceptualmns which typically view schemas as
giving rise to misinterpretations which then leadhealth anxiety. Thus, the relationship

between cognition, misinterpretation and healthetyxmay require further elaboration.

3.4. Regression analysis including the interactioterm.

A further hierarchical regression analysis was uatten to ascertain whether the
interaction between metacognitive beliefs and taipkic mis-interpretation explained
additional variance in the equation, when contngllior all other variables. The same steps
as the first regression analysis were employed thidytime we added the interaction effect

on the last step. On this occasion the interacftect made a significant (p < .05)
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contribution to health anxiety at time 2 and expéal an additional 2% of the variance, when

controlling for the other variables.

In the final step of the equation three variablespectively predicted health anxiety
and made a unique and statistically significantigouation to symptoms at time 2. As
expected health anxiety at Time 1 emerged as tbhegest predictor of health anxieB~
41, p <.001), the other two predictors were;dfslthat thoughts are uncontrollabe (25,

p <.01) and the interaction terfp=.17, p < .05).

4. Discussion

This is the first study to test if metacognitivdiéfs predict health anxiety six months

later, when controlling for important personaligriables and cognitive factors.

The study builds on earlier cross-sectional dathdamonstrates several theoretically
consistent bi-variate prospective correlates ofthemxiety. However, the regression models
show that metacognition was the only unique praspepredictor of subsequent health
anxiety scores. In these analyses, cognitive argbpality factors did not explain unique
variance in later health anxiety. Furthermore ngsbdf reciprocal associations between
metacognition and health anxiety across time rexktdat the relationship between
metacognition and health anxiety was uni-directiometacognition appears to cause health

anxiety but not vice-versa.

The two metacognition dimensions that made indegeincbntributions werBeliefs
about biased thinking (e.g. ‘If I think positively about physical sympis | will be caught off

guard’), andbeliefs that thoughts are uncontrollable (e.g. ‘I cannot have peace of mind so
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long as | have physical symptoms’). This resuitibne with the metacognitive model
which predicts that beliefs about thinking are edlydinked to symptoms of
psychopathology, in this case health anxiety. Bselts are consistent with a number of
other prospective studies which have demonstratzdisal relationship between
metacognition, depression, and anxiety (for e.gentdal, Stiles & Wells, 2013;

Papageorgiou & Wells 2009; Weber & Exner 2013; ¥ammGenc¢oz, & Wells, 2011).

Whilst the prospective associations are consisthta causal role of metacognitions
in health anxiety, these relationships could ofrselbe a consequence of other variables that
were not measured in this study. If we assume rogtations are causal then beliefs about
biased thinking may be a causal factor in healttiedy in two different ways. First,
individuals may hold beliefs about the usefulndssaintaining a pessimistic stance towards
symptoms as a coping strategy e.g. ‘Thinking theser@bout symptoms will keep me safe’.
This will lead to sustained negative thinking thait maintain a sense of threat and

hypervigilance for health-related information sashbodily experiences.

Second, individuals may hold beliefs regardingdheger of thinking positively and
so they may actively avoid or dismiss positive treetlated thoughts and information, (e.g.
‘Thinking positively about my health will tempt &aand | will become ill’). Similar findings
were observed in an experimental study which erpldine effect of health threat on
attentional bias (Kaur, Butow & Sharp, 2013). Théhars found that those individuals with
dysfunctional metacognitions had an attentionas biaay from positive health related words
after receiving reassuring feedback. In fact tteweistion between metacognitions and
attentional bias was particularly strong in #trsence of objective health threat. So despite
being in a positive state of mind individuals méi} believe that biasing their thinking

towards worry is a good thing, for example, to grevthem becoming ill.



Metacognition and Health Anxiety: A prospective Study.23

The metacognitive beliefs about the uncontrollapf thoughts, such as ‘Only if |
have a diagnosis will I be able to stop worryinigaaappear to have a causal role in health
anxiety. These specific beliefs are likely to belgpematic as they can increase perceptions of
threat regarding illness based worry and ruminato guide attempts to control illness
related thoughts, through behaviours that havetesyproductive consequences. For
example, trying to deal with worry by seeking resaace transfers the control of mind to
other people, and thought suppression is rarebct¥e leading to a persistence or greater

sense of uncontrollability (Wells, 2009).

Other than metacognition the only other significargdictor of time 2 health anxiety
was health anxiety at time 1. Neuroticism, somatesey amplification, catastrophic
misinterpretation and dysfunctional beliefs allddito emerge as unique prospective
predictors. This finding stands in contrast to sresctional data, but could indicate that these
constructs are involved more in the maintenandeeafth anxiety rather than its cause (see
Marcus et al., 2007, and Norris & Marcus, 2014 doeview). The findings here differ from
previous longitudinal studies which found that sataphic misinterpretation (Gautreau et al.,
2014) and emotional instability i.e. neuroticisneguson, 2004), prospectively predicted
health anxiety, but it seems that future studiestmaw consider metacognition in testing

relationships of this kind.

In support of our final hypothesis we found thatacegnitive beliefs prospectively
moderated the relationship between catastrophimtarpretation and health anxiety. Equally
the interaction term explained variance in heattkiety when controlling for other variables
that might explain the association, and also enttagean independent predictor of health
anxiety. This prospective data builds on earliessrsectional data showing that catastrophic

misinterpretation was only associated with heattkiety when metacognitive beliefs were
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high (Bailey & Wells, 2015). It extends these fingls by demonstrating that the moderating

effects of metacognitive beliefs are protracted eaml be detected 6 months later.

The regression results found in the current studychallenging for cognitive models
of health anxiety which are based on a central mr@sm of catastrophic misinterpretation of
symptoms and associated illness related beliefgouid seem that misinterpretations and
illness beliefs are inconsequential when metacaystare controlled. However, a nuanced
picture emerges from the moderator analysis, whidgests that misinterpretations may
combine with metacognition and causally predictigoithl variance in health anxiety.

Whilst this stands in contrast to predictions ofmitive behavioural models that posit a
central causal mechanism involving misinterpretegiof symptoms, it does fit well with the

metacognitive model of pathology where beliefs dlmmgnition are at centre stage.

Overall if these findings are reliable they wilMeavery important clinical
implications. If metacognitive beliefs have a cduske in health anxiety targeting these
beliefs may produce more long-term effects. A sysiiic review has revealed recovery rates
from hypochondriasis to be between 30 and 50% (dikeman et al., 2010). Additionally in
a recent meta-analysis (Olatuniji et al., 2014)endffectiveness of CBT for health anxiety,
effect sizes dramatically reduced from post treatn@@e= .95) to follow up § = .34). The
therapeutic effects of CBT based treatments maynisimover time because treatment
targets maintenance factors but may not deal wifbortant causal factors such as
metacognitions. It remains to be determined if &g on metacognitive beliefs as a
treatment priority could produce longer term betisegnhance recovery and prevent relapse,

as some preliminary data suggest (Bailey & Well4,2 Papageorgiou & Wells, 1998).
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However, the results support a closer examinationetacognition in health anxiety and a

move towards evaluating metacognitive therapy (8y@009) in this context.

There are a number of major limitations to the @néstudy. The participants were
predominantly female and young, so this restrietsegalizability to other groups. The
participants were students and therefore it iseaaravhether the present findings can be
generalized to thBSMI-5 categories: somatic symptom disorder and illneggeandisorder.
Overall the findings of this study indicate thattam®gnitive beliefs might be an important
variable in both the development and maintenandealth anxiety and they cast doubt over

the centrality of misinterpretations and illnesidis as causes of health anxiety.
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Highlights.

We explore prospective associations, predictors, and moderators of health anxiety.
All variables were bi-variate prospective correlates of health anxiety.

Only metacognitive beliefs emerged as prospective predictors of health anxiety.
Metacognitive beliefs prospectively moderated the relationship between catastrophic
misinterpretation and health anxiety.

Metacognitive beliefs may have a causal role in health anxiety.



