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Background. Severe health anxiety is frequent and costly, yet rarely diagnosed or treated. Earlier treatment studies show
problems with recruitment, dropout and recovery. In the current study, the authors aimed to test the effect of acceptance
and commitment group therapy (ACT-G) compared to waitlist in patients with severe health anxiety.

Method. During March 2010 to April 2012, 126 consecutively referred patients meeting research criteria for severe health
anxiety were block-randomized (1:1) to ACT-G or a 10 months’ waitlist (Clinicaltrials.gov, no. NCT01158430). Patients
allocated to ACT-G were treated in seven groups of nine patients between December 2010 and October 2012 and received
nine weekly 3-h group sessions and a booster session consisting of ACT techniques. The primary outcome was decided
a priori as the mean change in self-reported illness worry on the Whiteley-7 Index (WI) from baseline to 10 months’
follow-up. Secondary outcomes were improvement in emotional distress and health-related quality of life at 10 months’
follow-up.

Results. Intention-to-treat analysis showed a statistically significant mean difference of 20.5 points [95% confidence
interval (CI) 11.7–29·4, p < 0.001] on the WI between the groups at 10 months, and the between-group effect sizes
were large (Cohen’s d = 0.89, 95% CI 0.50–1.29). The number needed to treat was 2.4 (95% CI 1.4–3.4, p < 0.001).
Diagnosis and treatment were well accepted by the patients.

Conclusions. ACT-G seems feasible, acceptable and effective in treating severe health anxiety.
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Introduction

Health anxiety is prevalent in both primary care and in
the general population (Barsky et al. 1990b; Gureje et al.
1997; Fink et al. 2004b, 2010) and a poor prognosis is
seen in patients with severe cases of untreated health
anxiety (Fink et al. 2004b, 2010). Although health anxiety
causes great personal suffering and places a substantial
burden on health services (Fink et al. 2010), doctors rare-
ly diagnose health anxiety, and they may express a
negative attitude towards this patient group (Rosendal
et al. 2005) or even view health anxiety as a non-genuine
disorder (Kellner & Schneider-Braus, 1988). The lack of
valid and acceptable diagnostic criteria for health anx-
iety and the stigmatizing hypochondriasis label have
been major obstacles for research and have hindered ef-
fective patient care (Fink et al. 2010). In recent years, the
DSM-IV hypochondriasis diagnosis has been criticized
for being too restrictive (Gureje et al. 1997) and neither

satisfying clinical nor nosological validity requirements
(Fink et al. 2004b). In 2004, Fink et al. (2004b) introduced
new, empirically based positive diagnostic criteria for
health anxiety. According to these new diagnostic cri-
teria, health anxiety should no longer be a diagnosis
of exclusion, and the DSM-IV’s much criticized reassur-
ance criterion (Gureje et al. 1997; Fink et al. 2004b) and
the 6-month duration criterion (Barsky et al. 1990a;
Fink et al. 2004b) have been omitted. Moreover, the
health anxiety diagnostic criteria used in the present
study (Fink et al. 2004b) are found to be rather similar
to the DSM-5 illness anxiety disorder – the difference
between the two primarily being that the DSM-5 diag-
nosis does not include the rumination symptom,
which is the key criterion of the health anxiety diagno-
sis, and furthermore the DSM-5 diagnosis, contrary to
Fink et al.’s (2004b), excludes patients with moderate
and severe somatic symptoms.

Various forms of cognitive behavioural therapies
(CBTs) have shown effect in the treatment of health anx-
iety (Barsky & Ahern, 2004; Greeven et al. 2007;
Hedman et al. 2011; McManus et al. 2012; Tyrer et al.
2014; Weck et al. 2015), and individual CBT is often
the recommended intervention (Thomson & Page,
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2007). However, a high proportion of the included
patients do not recover (recovery rates vary between
30% and 50%) (Olde Hartman et al. 2009), and studies
have repeatedly found that around 2/3 of patients main-
tain case status at 1–6 years’ follow-up (Greeven et al.
2014), which calls for exploration of new approaches.

Acceptance and Commitment Therapy (ACT) is part
of a new generation of behavioural therapies. The treat-
ment objective in ACT is to improve functioning by
changing the patients’ way of relating to inner experi-
ences, such as anxiety symptoms, rather than to focus
on the form or frequency of such experiences as often
seen in traditional CBT. Although there are fundamen-
tal differences between CBT and ACT as regards both
views of psychopathology and focus in treatment, it
has been argued that therapeutic techniques used in
ACT are compatible with CBT and that the added
acceptance-based techniques may improve outcome in
many disorders (Hofmann & Asmundson, 2008).
Research on the effectiveness of ACT has produced
positive results for an array of problems (Wetherell
et al. 2011; Arch et al. 2012) including anxiety disorders
(Swain et al. 2013). An uncontrolled pilot study preced-
ing the present study has suggested that ACT group
therapy (ACT-G) may also be an effective and accept-
able treatment of health anxiety (Eilenberg et al. 2013).

The present study of patients with severe health anx-
iety allocated to ACT-G or waitlist compares the
groups’ self-reported symptoms 10 months after ran-
domization in terms of significant improvements in
(1) illness worry and (2) somatic symptoms, emotional
distress and health-related quality of life. We hypothe-
sized that ACT-G would be more effective on illness
worry as the primary outcome and on all secondary
outcomes compared to a waitlist.

Method

Participants

The study enrolled consecutively referred patients,
aged 20-60-years, of Scandinavian origin from the
western part of Denmark (catchment area approxi-
mately 2.5 million persons), who were referred to the
Research Clinic for Functional Disorders at the
Head-Neuro Centre of Aarhus University Hospital,
Denmark. The patients had to fulfil the diagnostic cri-
teria for severe health anxiety according to previous
empirically established positive research criteria,
which include exaggerated rumination with intrusive
worries about harbouring serious illness and a persist-
ent preoccupation with one’s health leading to moder-
ate to severe impairment in daily living (for full
diagnostic criteria of severe health anxiety, see online
Supplementary Table ‘Diagnostic criteria for severe

health anxiety’) (Fink et al. 2004b). Furthermore, they
had to have an illness worry score at baseline >21.4
(scale 0–100 points) measured by the Whiteley-7
Index (WI; Fink et al. 1999). This cut-off corresponded
to the 90% percentile of WI scores at 24 months’
follow-up of patients attending primary care with a
well-defined medical condition (Fink et al. 2010;
Eilenberg et al. 2013). Patients with severe psychiatric
morbidity (psychotic and bipolar disorders, etc.) were
excluded. Patients with other psychiatric disorders
(e.g. anxiety or depression), functional somatic syn-
dromes and other somatoform disorders (e.g. fibro-
myalgia or bodily distress syndrome; Schroder et al.
2010) and medical conditions (e.g. diabetes) were
included if these conditions did not explain the health
anxiety symptoms and if health anxiety was consid-
ered to be the dominant disorder. For practical reasons,
we excluded pregnant patients.

Information about the trial was sent to general prac-
titioners (GPs) in the catchment area and was also
available on the research clinic’s webpage.

Assessment

Between March 2010 and April 2012 all consecutively
referred patients from GPs or hospital departments
were screened for eligibility (Figs 1 and 2). The recruit-
ment procedure followed the standard procedure for
referrals to all healthcare in Denmark, where all citizens
are registered with a GP who is responsible for referrals
to secondary or tertiary care. Some patients asked their
GP themselves to get referred having read about the
treatment programme on our homepage.

Next, patients underwent a clinical assessment using
a modified version of the semi-structured psychiatric
interview, Schedules for Clinical Assessment in
Neuropsychiatry (SCAN), which comprised the health
anxiety symptoms included in the research criteria of
health anxiety (Fink et al. 2004b). Almost all DSM-IV
or ICD-10 diagnoses can be established based on the
SCAN diagnostic algorithms. If an undiagnosed med-
ical or psychiatric condition was suspected, relevant
medical specialists were contacted. All six interviewers
(five psychologists and one psychiatrist) were certified
in conducting the SCAN interview.

Randomization and masking

In a randomization protocol, seven blocks of 18
patients were randomized by means of a computer al-
gorithm that used predefined concealed random num-
bers, and they were stratified by gender. When 18
eligible patients had given informed consent they
were randomly allocated to ACT-G or a waitlist (1:1),
with follow-up 10 months after randomization. The
allocation was not concealed from the patients or
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therapists. Data entries were conducted blindly to allo-
cation by a data manager and a student and analysed
in an anonymized form with codings so researchers
were blinded as to allocation during analyses.
Patients and the referring doctors were informed of
the assignment through standard letters. We obtained
separate written informed consent for assessment and
entry to the trial from all participating patients before

their enrolment. The study was approved by the
Danish Data Protection Agency and the local research
ethics committee (ID no. 20090201).

Intervention

Fig. 2 shows the timing and treatment elements pro-
vided to each group (Perera et al. 2007). Treatment

Fig. 1. CONSORT trial profile. ACT-G, Acceptance and commitment group therapy; BDS, Bodily Distress Syndrome
(multi-organ type according to research criteria; Schroder et al. 2010); IQR, interquartile range; ITT, intention to treat.
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Fig. 2. Timing and characteristics of treatment elements delivered. Squares represent fixed elements such as printed materials.
Circles represent activities that are flexible, such as clinical assessment, ‘usual care’.
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was free of charge for the patients and they did not re-
ceive compensation for participation.

Waitlist

Patients allocated to a waitlist had the option to join
group therapy at the research clinic 10 months later,
but the therapy did not form part of the study.

ACT-G

Patients allocated to ACT-G were treated in seven
groups of nine patients between December 2010 and
October 2012. They received nine weekly 3-h sessions
and a booster session 1 month after the ninth session:
a total of 30 h group treatment (‘g’ in Fig. 2). There
were two therapists in each group, and it was the
same two therapists who ran all seven groups. A
detailed treatment manual inspired by pre-existing
manuals of ACT (Eilenberg et al. 2013) was prepared
for each session. Each session had an overall theme
which had been tested in a pilot trial (Eilenberg et al.
2013) (see Supplementary online Appendix). An
English version of the treatment manual is available
from the corresponding author or at http://funktionelle-
lidelser.dk/en/for-specialists-researchers/psychologists/.
If a patient experienced problems that were beyond the
scope of the group during treatment, a supplementary
individual session was offered (nine patients received
one session). The two therapists delivering the treat-
ment did not prescribe drug treatment or make referrals
to other specialists themselves.

Outcome measures

Patients completed self-reported questionnaires at pre-
screening, at baseline (a week before randomization),
at 4 months (end of treatment) and 7 and 10 months
after randomization (Fig. 2). The primary outcome
was decided a priori as the mean change in the WI
score (Fink et al. 1999) from baseline (randomization)
to 10 months’ follow-up. Ten months’ follow-up as pri-
mary outcome time-point, opposed to end of treat-
ment, was chosen in order to estimate an effect
sustaining beyond end of treatment. In the present
study, we used a seven-item version of the WI measur-
ing illness worry, e.g. ‘Do you worry a lot about your
health’, which has demonstrated satisfactory psycho-
metric properties in primary-care samples with high
internal validity and impressive external validity for
screening DSM-IV somatization disorder and hypo-
chondriasis/health anxiety (Fink et al. 1999). Fur-
thermore, the WI has been shown to have a satisfying
responsiveness to changes over time. Each item on the
WI was scored on a 1–5 Likert scale (from ‘not at all’
to ‘a lot’), a sum score was calculated from these

seven items, and the scores were transformed into a
0–100 point scale to facilitate comparison with other
studies using other versions of the WI.

Secondary outcomes were treatment response,
marked improvement and recovery at 10 months mea-
sured by WI. We defined a clinically significant differ-
ence as 0.5 S.D., as often defined in the literature
(Norman et al. 2003).

Other secondary outcome measures were the mean
change from baseline to 10 months in self-reported
symptoms of emotional distress on the Symptom
Checklist scale (8-item, SCL-8; Fink et al. 2004a); somat-
ic symptoms (90-item Symptom Checklist, the 12-item
somatization subscale, SCL-som; Derogatis & Cleary,
1977). Self-reported health-related quality of life was
measured by two components derived from the
SF-36 (Ware & Kosinski, 2001), respectively the physic-
al component summary (PCS) and the mental compo-
nent summary (MCS) (MCS and PCS are derived from
z scores from the eight SF-36 subscales and the MOS
36-item Short-Form Health Survey, SF-36). All the
above scales were converted into a scale range of 0–
100 points with higher scores indicating more severe
illness (except for PCS and MCS, where higher scores
indicate better health).

Acceptability and utility of the health anxiety diag-
nosis were explored at baseline and at 4 months
using the following single-item questions: (1) ‘The
health anxiety diagnosis is the right diagnosis for me’
and, (2) ‘The health anxiety diagnosis helps me to better
understand my symptoms’.

To examine satisfaction and acceptability of the ACT
group format and the interventions, the following
single-item questions were used at 4 months: (1)
‘How satisfied are you with the treatment offered?’; (2)
‘To what extent would you recommend this treatment to a
friend?’; (3) ‘The treatment helped me get better?’; and
(4) ‘The treatment has increased my quality of life?’.

In order to monitor additional treatment during the
intervention and in the follow-up period, all patients
self-reported if they had sought help for their illness
worries, for example ‘Within the last six months, have
you sought medical help due to your illness worries? (re-
sponse categories: their GP, a medical specialist, a hos-
pital, a psychologist/psychiatrist or none). ‘If yes, did
you experience that the help (their GP, a medical specialist,
a hospital, or a psychologist/psychiatrist, respectively) was
beneficial in improving your illness worries?’ Questions
on additional treatment-seeking were fulfilled at end
of treatment and at 10 months’ follow-up.

Statistical analyses

The power calculation was based on the WI scores
(Fink et al. 1999). With a difference of 13 between
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change in ACT-G and the waitlist and an S.D. for
change of 25, 63 patients in each group (seven groups
of nine patients) were estimated to provide 83% power.
The difference between changes and the S.D. for
changes were assessed on the basis of previous studies
and existing data from the research clinic on patients
with severe health anxiety (Barsky & Ahern, 2004;
Greeven et al. 2007; Fink et al. 2010). Descriptive statis-
tics were used to characterize the patients and to
provide raw data on primary and secondary outcomes
at pre-screening, at baseline and at the designated
follow-up times. All other analyses were done on an
intention-to-treat (ITT) basis. As we had a high
completion rate at all measure points, we made the de-
cision to not apply imputations.

We fitted five mixed models with random intercept
and a cluster effect for treatment group with the WI
score, SCL-8 score, SCL-som score, SF-36 PCS score
and SF-36 MCS score as the dependent variables.
Each model includes group, time as a categorical vari-
able and their interaction. Using this model, we first
tested whether the two groups differed with regard
to changes over time, i.e. test of interaction. Next, for
all outcome measures and for each group, we calcu-
lated separate treatment effects at each time point
and unadjusted change scores from baseline to 4, 7
and 10 months. An estimate of within-group effect
sizes (the standardized response mean, SRM) and
between-group comparison effect sizes (unadjusted
Cohen’s d) were provided.

Furthermore, in a secondary post-hoc analysis, we
estimated the proportion of patients who had
improved between baseline and 10 months [by 0.5 S.
D. (treatment response) or 1 S.D. (marked response)]
that fell below the cut-point (recovered) (WI > 21.4)
on the WI by means of a binomial regression model,
and we compared these proportions using the relative
risk (RR). In order to assess clinically significant
change, we additionally calculated the Reliable
Change Index (RCI; Jacobson & Truax, 1991). The
RCI is defined as the change in a patient’s score
divided by the standard error of the difference. If the
RCI is greater than 1.96, it is unlikely (p < 0.05) that
the change happened by chance.

Finally, an estimate was provided of the number
needed to treat (NNT) to achieve one additional
treatment response. In order to investigate if having a
co-morbid major depressive or/and anxiety disorder
acts as a moderator on improvement in illness worry,
we estimated a mixed model as before with an
added triple interaction term between time, group
and co-morbid major depressive or/and anxiety
disorder.

All statistical analyses were done using Stata ver-
sion 12 for Windows (StataCorp., USA). The trial

is registered at ClinicalTrials.gov, number NCT
01158430.

Results

Subjects

Fig. 1 shows the inclusion and exclusion of patients in
the study according to CONSORT principles. Nine
patients (67% women) met the criteria for inclusion,
but declined participation.We found no statistically sign-
ificant difference between these nine patients and the
randomized group with respect to baseline characteris-
tics (results not shown). Four months’ data (end of treat-
ment) were available for 116 (92%) patients, 7 months’
data were available for 112 (89%) patients, and 10
months’ data were available for 107 (85%) patients.

In ACT-G, 52 (83%) completed the study which
was not statistically significantly different from the 55
(87%) completing in the waitlist group [χ2(1) = 0.558,
p = 0.455].

Attendance, patients’ satisfaction and acceptance of
diagnosis

Of the 63 patients allocated to ACT-G, four (6%) dis-
continued treatment and one never attended the treat-
ment. The remaining 58 patients had a median of
attendance of nine sessions [interquartile range (IQR)
8–10] equalling 27 h (IQR 24–30) of ACT-G.

At end of treatment, 83% of the patients reported
that they were extremely or very satisfied with the
treatment, 88% would recommend the treatment to a
friend, 83% found that the treatment helped them
get better, and 81% found that the treatment had
improved their quality of life.

After the clinical assessment, all patients except one,
accepted the health anxiety research diagnosis and the
ICD-10 F45.2 Hypochondriasis diagnosis as the right
diagnosis to fit their ailment, and most (97–98%)
agreed that the diagnosis helped them to better under-
stand their symptoms [difference between the groups:
χ2(2) = 0.942, p = 0.624]. At 4 months, 99% in ACT-G
agreed that the diagnosis was right for them compared
to 72% in the waitlist group (p = 0.032).

Baseline characteristics of participating patients

Demographic and clinical characteristics of the partici-
pating patients are presented in Table 1. The groups
did not differ statistically on any variable.

Both groups improved significantly on the primary
outcome from pre-screening to baseline [paired t test,
mean improvement = 12.0, 95% confidence interval
(CI) 8.6–15.5] with no difference in change between
the two groups (Wilk’s lambda = 0.9997, p = 0.983).
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Table 1. Baseline demographics and clinical characteristics

Demographic data ACT-G (n = 63) Waitlist (n = 63)

Age (years) 37 (9.9) (range 21–60) 35.5 (7.6) (range 21–56)
Sex (female) 46 (73%) 43 (68%)
Education
Basic school (7th–10th) 17 (27%) 20 (33%)
Further education 44 (71%) 41 (67%)

Work status
Employed or student 42 (68%) 43 (68%)
Unemployed 10 (16%) 5 (8%)
Disability pension or flexible work 4 (7%) 6 (10%)
Other (e.g. maternity leave) 6 (10%) 9 (14%)

Clinical data
Illness worry (Whiteley-7 scale, score 0–100)a 57 (23) 58 (26)
Duration of health anxiety (years) 10 (10.3) (range <1–36) 11 (10.5) (range <1–30)
Clinician rated impairment in daily living
Moderate 34 (54%) 34 (54%)
Severe 29 (46%) 29 (46%)

Emotional distress (score 0–100)a

SCL-8 46 (23) 43 (21)
SCL-anxiety 32 (16) 34 (20)
SCL-depression 52 (23) 48 (22)

Health-related quality of life (MOS-SF-36, score 0–100)b

Mental component, MCS 36 (11) 39 (10)
Physical component, PCS 48 (7) 47 (8)

Physical symptoms (score 0–100)a

SCL-som (SCL-90-R Somatization subscale) 32 (15) 34 (20)
Health anxiety, severe 63 (100%) 63 (100%)
Bodily distress disorder, multi-organ typec 20 (32%) 23 (37%)
Somatoform disorders (DSM-IV)d

Hypochondriasis (300.7) 40 (64%) 47 (75%)
Somatization disorder (300.81) 16 (25%) 15 (24%)
Undifferentiated somatoform disorder (300.82) 29 (46%) 30 (48%)
Pain disorder (307.80) 10 (16%) 15 (24%)

Current psychiatric comorbidity (DSM-IV)d

Major depressive disorder (296.x–296.3x)e 18 (29%) 14 (22%)
Anxiety disorder (300.01–300.02, 300.21–300.23)f 30 (48%) 29 (46%)
Obsessive-compulsive disorder (300.3) 5 (8%) 4 (6%)
At least one of the above diagnoses 38 (60%) 33 (52%)

Use of antidepressantsg at assessment 27 (43%) 26 (41%)

ACT-G, Acceptance and commitment group therapy; MOS-SF-36, the Medical Outcome Study (MOS) 36-item Short-Form
Health Survey (SF-36); MCS, mental component summary of the SF-36; PCS, physical component summary of the SF-36; SCL,
Symptom Checklist.
Data are number (%) or mean (S.D.).
a Higher scores indicate more severe illness.
b Higher scores indicate better health.
c According to research criteria (Schroder et al. 2010).
d Allowing more than one diagnosis per patient.
e Only patients who currently meet criteria for a major depressive episode.
f Without specific phobias (300.29).
g Including Pregabalin (n = 3).
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Help-seeking during intervention and in the
follow-up period

There was no significant difference between the two
groups in help-seeking for illness worries either during
the intervention period [χ2(1) = 0.66, p = 0.417] or during
the 6-month follow-up period [χ2(1) = 0.69, p = 0.407].

Primary outcome

Using a mixed model with baseline (randomization)
and 4, 7 and 10 months’ data, the ACT-G experienced
a significantly greater improvement in illness worry
(p < 0.001) than the waitlist group. The unadjusted dif-
ference in mean WI score change from baseline to 10
months was 20.5 points (95% CI 1 1.7–29.4) (Table 2).
Patients in ACT-G showed a mean improvement in
their illness worry during that time of 22.0 points
(95% CI 15.3–28.7, p < 0.001), whereas no significant
difference was found in the waitlist group (1.5 points,
95% CI −4.3 to 7.3, p = 0.607). A large between-group
effect size (Cohen’s d) was found for the primary out-
come at end of treatment (0.89, 95% CI 0.50–1.27), and
this was sustained at the primary outcome time point
at 10 months (0.89, 95% CI 0.50–1.29) (Table 2 and
Fig. 3).

Secondary outcomes

At 10 months, 69% (36/52) of the patients in ACT-G
showed a treatment response and 48% (25/52) a
marked improvement compared to 27% (15/55) show-
ing a treatment response and 16% (9/55) a marked im-
provement in the waitlist group (Fig. 4). Clinically
significant change measured by the RCI showed that
37% (19/52) in ACT-G and 16% (9/52) in the waitlist
group showed a clinically significant change at 10
months.

Furthermore, at 10 months, 27% (14/52) of the
patients in ACT-G had a WI score below the cut-off
score (<21.4, scale 0–100 points) compared to 9% (5/
55) in the waitlist group. Patients achieving scores
below cut-off amount to a statistically significant dif-
ference between the groups (RR 3.0, 95% CI 1.1–7.6,
p = 0.025) and patients responding to treatment showed
a statistically significant difference between the groups
(RR 2.5, 95% CI 1.6–4.1, p < 0.001) in favour of ACT-G.
The NNT to achieve one additional treatment response
with ACT-G compared to waitlist was 2.4 (95% CI
1.4–3.4, p < 0.001).

Patients in ACT-G achieved a significantly greater
improvement on the secondary outcomes of emotional
distress (p = 0.002) and the mental component of
health-related quality of life, MCS (p < 0.001), with
between-group effect sizes at 10 months ranging

from small (SCL-8: 0.40, 95% CI 0.02–0.79) to medium
(SF-36 MCS: 0.61, 95% CI 0.22–1.00) (Table 2).

Patients with co-morbid depressive or/and anxiety
disorder had a significantly higher level of illness
worry than patients without (difference in level WI
score 17.6, 95% CI 5.7–29.4, p = 0.004). However,
improvements on illness worry were not significantly
different for patients with a co-morbid major depres-
sive or/and anxiety disorder compared to patients
without (test for interaction between time, group,
and major depressive or/and anxiety disorder, p =
0.387).

Discussion

Principal findings

The present study is, to our knowledge, the first rando-
mized controlled trial (RCT) examining the effect of
ACT on health anxiety. The study compared the effect
of ACT-G with a waitlist group in a large sample of
patients diagnosed with well-defined empirically
established criteria for health anxiety. Statistically sign-
ificant improvements on the primary outcome of ill-
ness worry were seen in ACT-G compared to the
waitlist and the results were sustained at 10 months’
follow-up with a large between-group effect size and
an NNT of 2.4. The effect sizes of this group format
intervention can compete with individual CBT treat-
ment results (Olatunji et al. 2014). The change was clin-
ically meaningful as more than 2/3 of the patients in
ACT-G showed a predefined treatment response, and
more than 1/4 were no longer considered clinical
cases of patients with health anxiety at 10 months’
follow-up. All except one patient accepted the health
anxiety diagnosis, which they found meaningful and
helpful.

Limitations and strengths of the study

Our study has several limitations. First, as the effective-
ness of ACT-G on health anxiety has not previously
been established, an active treatment comparison was
not part of the design. The waitlist design may present
a limitation of the present study in that a waitlist con-
trol group is not untreated. In the present trial, patients
were referred, assessed, measured, diagnosed and
received psychoeducation on health anxiety. Hence,
both groups improved statistically significantly in ill-
ness worry from pre-screening to randomization,
which may be due to the assessment. Patients in the
waitlist sustained this improvement during the
10-month follow-up period, but they did not improve
further on the primary outcome of illness worry
(SRM randomization to 10 months’ follow-up =−0.07,
95% CI 0.20–0.33). It has been suggested that the
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Table 2. Summary of results on primary and secondary outcomes

Measures
(0–100 score scale)a

ACT-G
(n = 63)

Waitlist
(n = 63)

Between groups
(n = 126)

Baseline
(T1) Mean
(95% CI)

10 months
(T2) Mean
(95% CI) % changeb

SRMc T1–T2
(95% CI)

Baseline
(T1) Mean
(95% CI)

10 months
(T2) Mean
(95% CI) % changeb

SRMc T1–T2
(95% CI)

Unadjusted
Cohens’s d
(95% CI)

Unadjusted difference
of improvement at
10 months (95% CI)

Primary outcome
Illness worry
(Whiteley-7)

56.9
(52.0–61.8)

34.8
(29.0–40.7)

−38.8% −0.86
(−1.18 to −0.54)

57.7
(51.3–64.0)

56.1
(49.7–62.6)

−2.8% −0.07
(−0.33 to 0.20)

0.89
(0.50–1.29)

20.5**
(11.7 to 29.4)

Secondary outcomes
Emotional distress
(SCL-8)

46.4
(41.8–50.0)

33.9
(27.7–40.1)

−26.9% −0.60
(−0.89 to −0.30)

43.3
(38.1–48.4)

44.0
(37.0–50.1)

1.6% 0.03
(−0.23 to 0.30)

0.40
(0.02–0.79)

13.3*
(4.7 to 21.8)

Physical symptoms
(SCL-som)

32.3
(28.0–36.6)

25.6
(21.3–29.8)

−20.7% −0.44
(−0.73 to −0.16)

33.9
(29.0–38.8)

32.3
(27.4–29.8)

−4.7% −0.10
(−0.37 to 0.16)

0.37
(0.01–0.76)

5.2
(−1.4 to 11.7)

Health-related quality of life
(PCS) physical component

47.7
(45.4–50.0)

49.6
(48.2–51.0)

4.0% 0.26
(−0.02 to 0.54)

47.0
(45.0–49.0)

48.4
(46.1–50.7)

3.0% 0.15
(−0.11 to 0.42)

0.15
(−0.23–0.53)

−0.6
(−3.5 to 2.3)

Health-related quality of life
(MCS) mental component

36.4
(33.8–39.0)

45.0
(42.0–48.0)

23.6% 0.83
(0.51 to 1.15)

38.7
(36.1–41.3)

38.5
(35.9–41.2)

−0.5% −0.02
(−0.28 to 0.25)

0.61
(0.22–1.00)

−8.7**
(−12.8 to −4.7)

ACT-G, Acceptance and commitment group therapy; CI, confidence interval; SCL, Symptom Checklist; SRM, standardized response mean.
All numbers in table are calculated from the estimated mixed model.
a High score =many symptoms, except for health-related quality of life mental component summary

(MCS) and physical component summary
(PCS), where highest score indicate best function.

b % change = (T2/T1 × 100)−100.
c SRM = (mean_time2 – mean_time1)/S.D.(time2− time1).
*p < 0.05, **p < 0.001.
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waitlist control group may present a form of nocebo
intervention (Furukawa et al. 2014), yet a recent
meta-analysis only found detrimental effects for wait-
list groups if small sample studies with abnormal
scores were included. Focusing on larger studies such
as the present one did not confirm any negative effects
in the waitlist group (Furukawa et al. 2014). Still, if
there were to be a nocebo effect of the waitlist design
in the present study, this may have inflated the
reported effects of ACT-G. Second, additional treat-
ments that might have had an effect on the outcome,
such as prescription of new psychiatric treatment,
were not fully monitored. In general, patients were
encouraged not to seek other psychological treatment
or start medication during the treatment period, and
self-reported data on help-seeking, such as psychother-
apy, did not show any significant difference in help-
seeking between the two groups. Third, although we
used a detailed manualized programme tested in a
pilot study, we did not audio-monitor therapist adher-
ence to the treatment manual. Fourth, outcomes were
based on self-reports from patients, and we did not in-
clude a clinical assessment at endpoint. Fifth, in this
trial, rather conservative measurement points were

chosen not including the significant effect of the assess-
ment in the calculated effect sizes, so one may expect
the effect to be even larger in clinical practice. Sixth,
in this type of study, blinding of patients and clinicians
to treatment allocation is not possible. Seventh, the
group format required some cultural homogeneity in
terms of understanding and speaking Danish, there-
fore only patients of Scandinavian heritage were
included. Last, the waitlist control design does not
allow us to draw conclusions on the mechanisms of
change. Improvement in the ACT-G group may be
caused by the active components of the ACT-G inter-
vention, but may also partly or solely be caused by
more unspecific factors such as ‘being taken care of’
or the unique personality of the two therapists.

A strength of the present study is a rigorous rando-
mized trial design; a thorough clinical diagnostic as-
sessment using a standardized structured diagnostic
interview and well-defined transparent diagnostic cri-
teria for inclusion. The study includes a large sample
and was adequately powered. We used a validated pri-
mary outcome with a continuous score as well as a di-
chotomous score allowing estimation of effect size and
clinical case status. Moreover, multiple measurements

Fig. 3. Effect of intervention on the primary outcome of illness worry (The Whiteley-7 Index) based on mixed model results.
The top system of coordinates with two curves give the mean values and 95% confidence interval (CI) for the acceptance and
commitment group therapy (ACT-G) and the waitlist control groups based on model estimates; the p value is for the overall
group × time interaction [unadjusted mixed model, Wald χ2(3) test]; this test indicates whether the illness course differs
between groups. Comparison effect sizes (unadjusted Cohen’s d) with 95% CI are shown in the lower system of coordinates,
calculated as unadjusted between-group difference at the specific time points, divided by pooled standard deviation at
baseline. Positive effect sizes favour the intervention.
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and a follow-up period were used. In this way, most of
the recommendations from a Cochrane review on
health anxiety were met (Thomson & Page, 2007).
Very few patients who were potentially eligible for
the study declined participation, and only four rando-
mized patients dropped out of ACT-G. Acceptability of
treatment yielded high satisfaction, and data were
available for the majority of patients during the follow-
up period. Finally, post-hoc analyses showed, in line
with other trials (Olde Hartman et al. 2009; Fink et al.
2010), that co-morbid depression and anxiety neither
predicted the course of health anxiety nor hindered
patients with health anxiety in improving.

Comparison with other studies and clinical
implications

Previous RCTs on health anxiety have used different
outcomes and different definitions of health anxiety
for which reason few studies are directly comparable,
and it remains unclear whether observed effects
reflect differences in samples, designs, instruments
used, method of analysis, or actual effects.

The large effect size of 0.89 in this study compares
favourably with moderate to large effect sizes previ-
ously reported for RCTs using CBT on health anxiety
(Thomson & Page, 2007; Olatunji et al. 2014)
However, comparison of the magnitude of observed
effects across studies are hampered as study results
are not always reported in conjunction with effect
sizes and confidence intervals. The only RCT reporting
an effect size larger than the one seen in the present
study is Hedman et al.’s internet-based study
(Hedman et al. 2011). They found an effect size of
1.65 comparing internet-based CBT with an attention
control condition. Contrary to the present trial, the ef-
fect of the assessment was included in the calculated
effect size in Hedman et al.’s study, potentially yielding
a higher effect size. Further, effect sizes were estimated
at end of treatment and not at 6 months’ follow-up due
to a cross-over design, and the study only included 81
patients. Only one study included a larger sample than
the present study, namely Tyrer et al.’s multicentre
RCT (n = 444) (Tyrer et al. 2014) in which a hospital-
based CBT intervention was compared to standard
care. They did not report effect sizes, but they found
that twice as many receiving CBT achieved normal

Fig. 4. Improvement in illness worry from baseline to 10 months’ follow-up.
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levels of health anxiety after 1 year, whereas we found
that three times as many patients receiving ACT-G
scored within the normal range of illness worry at 10
months. Furthermore, the majority of potentially eli-
gible patients declined participation in Tyrer et al.’s
study. Other studies have also been hampered by
large numbers declining participation, which was the
case in Barsky’s CBT trial (Barsky & Ahern, 2004),
where 70% of subjects declined participation. In the
three-arm RCT by Greeven et al. including 112 patients,
CBT, paroxetine and placebo were compared (Greeven
et al. 2007). They reported medium effect sizes between
the CBT and placebo group of 0.44 (ITT cohort) to 0.58
(completer cohort) at end of treatment, which were
sustained at 18 months’ follow-up. The study had a
much higher drop-out than the present study as 1/3
of patients in the CBT group dropped out of treatment.
Furthermore, only 45% of patients receiving CBT
responded to the treatment compared to 69% in the
present study.

The study by McManus et al. (2012) was the first and
only one to use a group format on health anxiety in a
RCT. They examined the impact of mindfulness-based
cognitive group therapy compared to usual unrestricted
services in 74 patients and reported a medium effect size
of 0.48 (ITT cohort) to 0.62 (per protocol) at 1 year’s
follow-up and as in the present study, a low drop-out
rate of 6%. Contrary to McManus’ trial, the present
trial also showed statistically significant improvements
on the secondary outcomes of emotional distress and
the mental component of health-related quality of life.

In the present study, we did not exclude patients
with somatic symptoms. Still the patients’ mean score
at baseline on the physical component of health-related
quality of life (Ware & Kosinski, 2001) was very close
to that of the Danish adult population (Bjørner et al.
2003), and no significant improvement was seen on
the outcome. Moreover, there was no significant im-
provement on somatic symptoms measured by the
somatization subscale of the SCL-90 as also reported
in the trial by Barsky & Ahern (2004), even though
we found that patients showed baseline scores on the
somatization subscale that were more than four times
above the Danish population mean [Danish population
mean 7.25 (S.D. 7.75)] (Derogatis 2007). This could indi-
cate that it may not be important to make the distinc-
tion whether patients, apart from illness anxiety
disorder, have additional somatic complaints or not
as is currently the issue in DSM-5.

Conclusions

The findings of the present study suggest that ACT-G
is an effective and acceptable treatment of severe
health anxiety. Our results strongly oppose the

common belief that patients with hypochondriasis or
health anxiety are treatment-resistant. The empirically
established diagnostic criteria for health anxiety used
in the present study seem acceptable, meaningful and
helpful to the patients.

It is up to future research to test if the optimistic
results from the present trial are reproducible in less
specialized settings.
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