
Hypochondriasis is an often chronic condition that is highly
prevalent in medical settings and associated with an increased risk
of unemployment and long-term disability.1–4 Although currently
classified as a somatoform disorder according to DSM–IV,5

hypochondriasis is characterised by severe health anxiety and is
conceptually best understood as an anxiety disorder.6 In several
randomised controlled trials (RCTs), cognitive–behavioural
therapy (CBT) has been shown to be effective in treating hypo-
chondriasis7–10 and, relative to other forms of treatment, has
superior outcomes.11 However, because of scarcity of properly
trained therapists and high costs, CBT is rarely available in health-
care settings.12 It is therefore essential to develop and evaluate
alternative methods of delivering CBT for hypochondriasis that
are as effective as conventional CBT but require less therapist time.
Internet-based CBT, where treatment is delivered via the internet
with online therapist guidance, seems to meet these criteria.13 To
our knowledge, no study has been published on the effects of
internet-based CBT for hypochondriasis and therefore the aim
of the present study was to investigate this. We hypothesised that
the participants receiving internet-based CBT, relative to those in
an attention control condition, would show a significant reduction
in health anxiety, general anxiety and depressive symptoms. In
addition, we expected that participants receiving internet-based
CBT would improve on measures of global functioning and
quality of life.

Method

Design

This was a superiority trial within the context of a parallel
group study with unrestricted randomisation in a 1:1 ratio
conducted in Sweden. Outcome assessors were masked to
allocation status. This trial was registered at ClinicalTrials.gov
(NCT00828152).

Participants and recruitment

Participants were recruited by self-referral and by referral from
psychiatrists and primary care physicians. There were no
advertisements in newspapers or in other media. However, an
article about the study was published in a major nationwide
newspaper. In addition, information about the study was sent to
all psychiatrists and primary care physicians in Stockholm County.
The study was conducted at the Internet Psychiatry Clinic at the
Karolinska University Hospital, Stockholm, Sweden. Information
about the study was published on the official web page of the
clinic. The study protocol was approved by the regional ethics
committee. Informed consent was obtained from all participants.

To be eligible for inclusion, potential participants had to meet
the following criteria:

(a) agree to not undergo any other psychological treatment for the
duration of the study;

(b) have no history of CBT in the past 4 years;

(c) have no serious somatic disease as assessed by a physician
based on a review of medical records and the anamnesis
from the diagnostic assessment interview;

(d) constant dosage 2 months prior to treatment if on prescribed
medication for anxiety or depression and agree to keep dosage
constant throughout the study;

(e) fulfil the DSM–IV criteria of hypochondriasis as assessed using
the Health Anxiety Interview;14

(f) other comorbid disorders according to the Mini International
Neuropsychiatric Interview (MINI)15 were allowed but
hypochondriasis had to be the primary concern;

(g) not currently fulfilling the diagnostic criteria for substance
misuse according to the MINI;

(h) have no history of psychosis or bipolar disorder;
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Background
Hypochondriasis, characterised by severe health anxiety, is a
common condition associated with functional disability.
Cognitive–behavioural therapy (CBT) is an effective but not
widely disseminated treatment for hypochondriasis. Internet-
based CBT, including guidance in the form of minimal
therapist contact via email, could be a more accessible
treatment, but no study has investigated internet-based CBT
for hypochondriasis.

Aims
To investigate the efficacy of internet-based CBT for
hypochondriasis.

Method
A randomised controlled superiority trial with masked
assessment comparing internet-based CBT (n= 40) over 12
weeks with an attention control condition (n= 41) for people

with hypochondriasis. The primary outcome measure was
the Health Anxiety Inventory. This trial is registrated with
ClinicalTrials.gov (NCT00828152).

Results
Participants receiving internet-based CBT made large and
superior improvements compared with the control group on
measures of health anxiety (between-group Cohen’s d range
1.52–1.62).

Conclusions
Internet-based CBT is an efficacious treatment for
hypochondriasis that has the potential to increase
accessibility and availability of CBT for hypochodriasis.
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(i) not score 420 on the Montgomery–Åsberg Depression Rating
Scale–Self-Report (MADRS–S) if criteria for major depression
were met;16

(j) have a score of less than 4 of 6 on the suicide ideation item of
MADRS–S; and

(k) not meet criteria for any personality disorders within cluster A
or B according to the DSM–IV.

In the first stage of the recruitment process, potential
participants were instructed to complete an online screen
comprising the Illness Attitude Scale (IAS),17 Whiteley Index,18

Alcohol Use Disorders Identification Test (AUDIT),19 Drug Use
Disorders Identification Test (DUDIT)20 and MADRS–S.
Subsequently, a clinical psychologist conducted a diagnostic
assessment interview via telephone to establish whether the
inclusion criteria were met. To ensure reliability in the diagnostic
procedure, a psychiatrist was consulted in each case. The
psychiatrist reviewed the case report form, the use of pharmaco-
therapy and the presence of somatic disease. The psychologists
conducting the assessments and the psychiatrist had more than
5 years of experience of working with structured interviews on a
weekly basis and had undergone extensive training in the use of
the MINI. Figure 1 shows the participant flow throughout the trial
and Table 1 the demographic description of the participants.

Outcome measures

Primary outcome measure

The primary outcome measure was the Health Anxiety Inventory
(HAI).21 The Short HAI (SHAI), which consists of the 18 items

most highly correlated with the full scale, was administered on a
weekly basis during treatment.21

Secondary outcome measures

The IAS17 and the Whiteley Index18 were administered as
additional measures of health anxiety. We used the Beck Anxiety
Inventory (BAI)22 and the Anxiety Sensitivity Index (ASI)23 to
assess general anxiety and anxiety sensitivity, respectively. The
MADRS–S16 was used to measure depressive symptoms, and the
Quality of Life Inventory (QOLI)24 to assess quality of life.

Clinician-administered measures

Psychiatric diagnoses were assessed using the Health Anxiety
Interview14 and the MINI.15 The Health Anxiety Interview is
based on the Structured Clinical Interview for DSM–IV disorders
(SCID)25 with the added advantage of providing health anxiety
information in greater detail. Global severity of psychiatric
problems and functioning, respectively, were measured by the
Clinical Global Impression scale (CGI)26 and the Global
Assessment of Functioning scale (GAF).5

Procedure

Assessments, including diagnostic interviews performed by a
clinical psychologist, were conducted before treatment,
immediately after treatment and 6-month follow-up. All
continuous outcome measures except the GAF were administered
via the internet, which has been shown to be a valid
administration format for questionnaires.27 The clinical
psychologists performing the assessments were masked to
treatment status and when summoned to clinician assessment
all participants were instructed not to mention which intervention
they had received. Following interviews, the assessing
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117 individuals applied to participate and were assessed for eligibility

81 were included in the study and underwent randomisation

Excluded, n = 36
No hypochondriasis, n = 9
Other concurrent psychological

treatment, n = 6
Patients withdrew their application, n = 6
Primary depression, n = 5
Concurrent alcohol dependence, n = 4
Non-stable SSRI medication, n = 1
Concurrent bipolar disorder, n = 1
Other reasons, n = 4

Internet-based CBT
n = 40

Lost to:
post-assessment, n = 0

6-month follow-up, n = 0

Included in intention-
to-treat analysis, n = 40

Control condition
n = 41

Lost to:
post-assessment, n = 0

6-month follow-up, not applicable

Included in intention-
to-treat analysis, n = 41

7

6

6

6

6

6

6

6

Fig. 1 Participant flow and reasons for dropping out
throughout the trial.

SSRI, selective serotonin reuptake inhibitor; CBT, cognitive–behavioural therapy.

Table 1 Characteristics of both groups pre-treatment

Variable

Internet-based

cognitive–behavioural

therapy group

(n= 40)

Control

group

(n= 41)

Gender

Women, n 28 32

Men, n 12 9

Age

Age, mean (s.d.) 39.3 (9.8) 38.8 (9.5)

Minimum–maximum, years 25–62 25–69

Hypochondriasis

Duration: years, mean (s.d.) 20 (13.8) 21.95 (12.4)

Age at onset, mean (s.d.) 23.7 (12.3) 21.5 (11.5)

Occupational status

Working full-time, n 31 32

Unemployed, n 6 5

Sick leave, part or full-time, n 2 4

Disability pension, n 1 0

Referral, n

Self-referral 28 28

From general practitioners 7 7

From psychiatrists 5 6

Stabilised medication, n

Selective serotonin reuptake

inhibitor 8 14

Serotonin and noradrenaline

reuptake inhibitors 3 1

Benzodiazepines 1 1

Antihistamines 2 1
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psychologists guessed allocation status for each participant. This
was done to enable an analysis of the integrity of the masking.

The randomisation procedure was managed by an external
person not involved in the study. A true random number service
(www.random.org) was used to ensure complete randomness. The
random sequence was generated after inclusion of participants to
ensure that assignment of intervention was concealed from the
assessing psychologists and researchers involved in the study.
Participants were allocated to the internet-based CBT group or
the attention control condition (control group) in a 1:1 ratio using
simple randomisation. After the post-treatment assessment
participants in the control group were crossed over to CBT
treatment.

Interventions

Internet-based CBT

The treatment was based on a CBT model for health anxiety,
emphasising the role of avoidance and safety behaviours, internal
focus and interpretations of bodily sensations as signs of serious
illness as maintaining factors of hypochondriasis.14,28 In addition,
the treatment included mindfulness training as a means of
acquiring skills to help participants expose themselves to bodily
sensations without seeking reassurance.29 The basic rationale for
including mindfulness was that attempts to divert attention from
bodily sensations – a common strategy for people with hypo-
chondriasis – may actually be an avoidance response that
strengthens the influence of the bodily sensations and increases
attention to them.29 The mindfulness training was entirely focused
on teaching participants to observe their bodily sensations
without trying to control them.

A central feature of the treatment was a self-help text of 118
pages, divided into 12 modules. Participants gradually gained
access to the modules through an internet-based treatment
platform. Each module was devoted to a specific theme and
included homework exercises. The modules reflected the content
of conventional CBT for hypochondriasis.14,28 The treatment
protocol was developed by our research group and it has been
validated in a trial investigating the effects of group CBT for

hypochondriasis.30 A detailed description of each module can be
found in Fig. 2.

The duration of the internet-based CBT was 12 weeks and
throughout this period the participant had access to a therapist
via a secure online contact system. The role of the therapist was
mainly to provide feedback regarding all homework and to grant
access to the succeeding treatment modules; however, the
participant could contact the therapist at any time and expect a
reply within 24 h. In addition, therapists encouraged inactive par-
ticipants to continue the treatment work. The participant and
therapist had no face-to-face or telephone contact during the
treatment. On average, therapists spent 9 min (s.d. = 5.6) weekly
per participant. During the treatment phase, participants also
had access to an online discussion forum that enabled
anonymous contact with other participants receiving internet-
based CBT.

The therapists conducting the internet-based CBT were four
licensed psychologists with 1–4 years of clinical experience in
delivering internet-based CBT.

Control condition

The control condition consisted of an online discussion forum
where participants could send messages anonymously to each over
a period of 12 weeks. Online discussion forums have been shown
to be effective in reducing depressive symptoms and anxiety in
people with depression and breast cancer.31,32 Thus, the rationale
for employing this control condition design was to ensure a basic
control for attention and the possible anxiety-alleviating effect of
sharing one’s distress with others. Participants were encouraged to
discuss their health anxiety and helpful ways of coping with it, and
to provide support to others randomised to the control group.
The discussion forum was monitored by a clinical psychologist
on a daily basis to ensure that discussions were conducted in a
respectful manner.

Statistical analysis

Statistical analyses were conducted using PASW version 18.0 for
Windows (SPSS Inc, Chicago, http://support.spss.com/). The
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and/or

response
prevention

Module Theme Main homework

1 Introduction to CBT and mindfulness exercise

2 Presentation of the CBT model and the nature of anxiety

3 Cognitive restructuring

4 Interoceptive exposure

5 Response prevention

6 Exposure to health-anxiety-provoking stimuli

7 Exposure to illness thoughts

8 Continued exposure and response prevention

9 Continued exposure and response prevention

10 Continued exposure and response prevention

11 A summary of the treatment

12 Maintaining gains and relapse prevention

Fig. 2 Description of session content.

CBT, cognitive–behavioural therapy.
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main outcome continuous variables, except SHAI, were analysed
using analysis of covariance (ANCOVA) where pre-treatment
scores were held as covariates. Weekly assessments of SHAI were
analysed using a linear mixed-effects model because of its superior
qualities regarding missing data and in reducing the risk of
committing type I errors.33 We employed the restricted maximum
likelihood method assuming a compound symmetry model as
covariance structure since it provided the best model in an
information criterion comparison. Post hoc tests for group
differences each week on SHAI were conducted using t-tests. Since
participants in the control group received internet-based CBT
immediately after the post-treatment assessment, no analysis was
performed on their 6-month follow-up data. Between-group
analysis of nominal and ordinal scale variables were conducted
using w2 and Fisher’s exact tests and Mann–Whitney U-tests,
respectively. We used McNemar’s tests and Wilcoxon tests to
analyse within-group variables on nominal and ordinal scales,
respectively. Cohen’s d based on pooled standard deviations was
used to calculate effect sizes. The sample size was considered
satisfactory since power calculations showed that there was a
chance slightly lower than 80% to detect a difference, given an
effect size of 0.6 and an alpha level of 0.05.

Results

Attrition and adherence

There was no data loss at pre-treatment, post-treatment, or 6-
month follow-up. The average number of completed modules in
internet-based CBT was 9.1 (s.d. = 3.3). Six participants completed
fewer than six modules and were considered non-completers. See
Table 2 for the distribution of module completion. The most
common reason reported for not completing treatment was lack
of time. In the control group, the average number of postings
was 16.1 (s.d. = 19.3). Thirty-nine of 41 participants in the control
group posted at least one message.

Effect sizes

Between-group effect sizes, showing superior improvements for
internet-based CBT compared with the control group, were large
on measures of health anxiety at post-treatment assessment. Effect
sizes, means and standard deviations for all continuous outcome
measures are presented in Table 3.

Primary outcome measure

The ANCOVA for HAI difference at post-treatment assessment,
holding pre-treatment values as covariates, revealed a significant
effect between the internet-based CBT group and the control
group (F= 95.90, d.f. = 1,78, P50.001). As illustrated in Fig. 3,
the internet-based CBT group displayed continuous within-group
improvements throughout the trial on the SHAI. Analysis using
the mixed-effects model showed a significant interaction effect
of group and time on the SHAI (F= 17.14, d.f. = 12,823,
P50.001). Post hoc tests showed that participants in the
internet-based CBT group had significantly lower scores than
those in the control group from the third week onwards
(t= 2.39–7.03, d.f. = 1,60–79, P50.001).

Secondary outcome measures

At post-treatment assessment, ANCOVAs showed a significant
between-group effect (i.e. lower scores) for participants in the
internet-based CBT group compared with those in the control
group on the two secondary health anxiety measures, the IAS

(F= 92.70, d.f. = 1,78, P50.001) and Whiteley Index (F= 59.15,
d.f. = 1,78, P50.001). The ANCOVAs for post-treatment change,
covarying baseline scores, showed that participants in the inter-
net-based CBT group were more improved than those in the
control group on measures of depressive symptoms (MADRS–S),
general anxiety (BAI), anxiety sensitivity (ASI) and quality of life
(QOLI; F= 8.64–46.41, d.f. = 1,78, P50.004–0.001)

Psychiatric diagnosis at each assessment point

Following treatment, 27 of 40 (67.5%) participants who had
received internet-based CBT no longer met diagnostic criteria
for hypochondriasis. In the control group, 2 of 41 (4.9%) no
longer met criteria for hypochondriasis. At post-treatment
assessment there was a significant difference in prevalence of
hypochondriasis between groups (w2 = 34.55, d.f. = 1, P50.001).
At 6-month follow-up improvements were maintained, with 32
of 40 participants in the internet-based CBT group (80%) no
longer meeting diagnostic criteria for hypochondriasis.

Clinician-administered measures of global functioning

Compared with the control group, participants in the internet-
based CBT group had significantly lower scores on the
Improvement CGI–I and severity (CGI–S) subscales of the CGI
at post-treatment assessment (P50.001). The distribution of
CGI–I scores are illustrated in Fig. 4. Of the 40 participants in
the internet-based CBT group, 4 were classified as not at all ill
(10%) and 16 (40%) as borderline mentally ill post-treatment
according to the CGI–S. In the control group no participant
was considered not at all ill or borderline ill at post-treatment
assessment. The internet-based CBT group was further improved
at follow-up as 10 participants (25%) were classified as not at all ill
and 20 (50%) as borderline mentally ill (P50.013). The
ANCOVA, using pre-assessment as covariate, also revealed that
participants in the internet-based CBT group were significantly
more improved than those in the control group on the GAF
(F= 48.86, d.f. = 1,78, P50.001).

Assessment of masking

In two instances masking was broken as a consequence of the
participants accidentally mentioning their treatment allocation
status to the assessor. Fisher’s exact test, stratified by CGI–C scores
to control for differential treatment effects, showed no significant
association between assessors’ guess and actual treatment
allocation (P50.58–0.052).

Discussion

Main findings

To our knowledge, this is the first trial aiming to investigate the
efficacy of CBT delivered via the internet to people with
hypochondriasis. Guided internet-based CBT resulted in superior
improvements compared with the control group on all outcome
variables. Following treatment, two-thirds of those in the
internet-based CBT group no longer met the diagnostic criteria
for hypochondriasis. Clinician-administered measures of
improvement showed large effects for internet-based CBT, with
treatment effects maintained at 6-month follow-up. Considering
the major strengths of this study (i.e. randomisation, in-depth
masked assessment, validated outcome measures), this suggests
that internet-based CBT is a promising treatment alternative for
hypochondriasis. The effects found in this study are comparable
with previous RCTs investigating conventional CBT for health
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Internet-based CBT for severe health anxiety

anxiety,5–9 with moderate to large improvements. Effect sizes are
also comparable with those reported from trials investigating
internet-based CBT for other anxiety disorders.34

Treatment mechanism

As participants in this trial suffered from hypochondriasis and
made marked improvements despite no live-therapist contact a
remark on treatment mechanisms is warranted. The context in
which this treatment was delivered was highly controlled.
Participants had to go through a thorough assessment procedure
before, during and after the therapy, the caregiver was a
psychiatric clinic, and the therapist was the same throughout
the treatment. The most important treatment mechanisms may
be the same as in conventional CBT (i.e. demanding behaviour
change through processes such as exposure and response
prevention). This means that, although internet-based, the main
and most important part of therapy does not take place online
but, rather, involves active engagement in exposing oneself to
feared stimuli while refraining from using maladaptive coping
strategies.

As participants’ work sheets regarding exposure and response
prevention were stored online, adherence to the treatment was
easy to monitor during therapy. The use of mindfulness exercises
with the purpose of enhancing exposure might also have
contributed to the large effects observed in the present study.
Previous studies have generally not included this treatment
component and this could be a venue for future research.

Taken together with findings from studies of internet-based
CBT for other anxiety disorders,35 the results of this study suggest
that using the internet as a treatment delivery format for
hypochondriasis has advantages compared with conventional
CBT. Advantages include an increased sense of responsibility for
the treatment and a reduced risk of therapist drift,36 which is
nearly impossible in this firmly structured format of treatment
delivery.

Limitations

This study has several limitations. First, the low within-group
effect sizes seen in the control group indicate that the aim of
having this serve as a form of active control was not achieved.
Thus, it cannot be ruled out that a substantial part of the

treatment effect in internet-based CBT is due to non-specific
factors such as increased activity and therapist attention. Second,
the study design did not allow for a comparison between groups at
6-month follow-up since participants in the control group were
crossed over to active treatment for ethical reasons.

Implications

In spite of these limitations, the present study suggests that it
is feasible to conduct internet-based CBT for people with
hypochondriasis and that this treatment approach is effective in
reducing health anxiety as well as general anxiety and depressive
symptoms. The minor therapist resources required, as well as
the flexibility of internet-based CBT with respect to delivery,
makes it a promising means for dramatically increasing the
availability of CBT for hypochondriasis.
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We all have human rights

Martin Curtice

The European Convention on Human Rights is a living instrument evolving with societal changes. Human rights can appear nebulous
concepts, especially in the media. People know they have them but do not know their intricacies. Oscar Wilde, in his play Vera, or the
Nihilists (1880), prophetically encapsulates this: ‘In the old times men carried out their rights for themselves as they lived, but
nowadays every baby seems born with a social manifesto in its mouth much bigger than itself’. However, fairness, respect, equality,
dignity and autonomy, which form a human rights-based approach, should be ubiquitous concepts easily applied in practice.
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