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Abstract This systematic review and meta-analysis aims

to evaluate the effectiveness of internet-delivered cognitive

behavioural therapy (ICBT) on anxiety and depression

among persons with chronic health conditions. A system-

atic database search was conducted of MEDLINE,

CINAHL, PsycInfo, EMBASE, and Cochrane for relevant

studies published from 1990 to September 2018. A study

was included if the following criteria were met: (1) ran-

domized controlled trial involving an ICBT intervention;

(2) participants experienced a chronic health condition; (3)

participants C 18 years of age; and (4) effects of ICBT on

anxiety and/or depression were reported. The Cochrane

Risk of Bias tool was used to assess the risk of bias on the

included studies. Pooled analysis was conducted on the

primary and condition specific secondary outcomes.

Twenty-five studies met inclusion criteria and investigated

the following chronic health conditions: tinnitus (n = 6),

fibromyalgia (n = 3), pain (n = 7), rheumatoid arthritis

(n = 3), cardiovascular disease (n = 2), diabetes (n = 1),

cancer (n = 1), heterogeneous chronic disease population

(n = 1), and spinal cord injury (n = 1). Pooled analysis

demonstrated small effects of ICBT in improving anxiety

and depression. Moderate effects of therapist-guided

approach were seen for depression and anxiety outcomes;

while, self-guided approaches resulted in small effects for

depression and moderate effects in anxiety outcomes.

ICBT shows promise as an alternative to traditional face-

to-face interventions among persons with chronic health

conditions. Future research on long-term effects of ICBT

for individuals with chronic health conditions is nee-

ded.Trial Registration PROSPERO registration number:

CRD42018087292.

Keywords Internet-delivered cognitive behavioural

therapy � Chronic conditions � Systematic review � Meta-

analysis

Introduction

There is growing interest in the use of internet-delivered

cognitive behaviour therapy (ICBT) as an alternative to

face-to-face cognitive behaviour therapy (CBT) (Ander-

sson & Titov, 2014). In ICBT, patients have access to

online treatment materials that are based on CBT self-help

manuals and designed to provide the same information that

is provided in face-to-face CBT (e.g., psychoeducation on

the cognitive behavioural model, cognitive restructuring,

behavioural skills, relapse prevention). In addition to core

treatment materials, ICBT can also include supplementary

materials related to common problems such as sleep dis-

turbances, and thus can also address comorbidities during

treatment. As reviewed by Andersson (2016), the nature of

the ICBT materials varies in the research literature, but

often includes text and images and sometimes audiovisual

content. Lessons are typically delivered weekly and are

followed by homework assignments. Treatment duration in

ICBT is similar to face-to-face CBT, with patients par-

taking in the program for a duration of 5–15 weeks (An-

dersson, 2016).

ICBT overcomes several barriers associated with face-

to-face CBT, such as geography, limited mobility or time

constraints, and the stigma patients experience related to

seeking psychological treatments (Andersson & Titov,
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2014). The online format of ICBT enables patients to

access lessons in a time and location that best suits their

schedule, and may foster self-efficacy in patients who

complete the programs (Andersson, 2016). Additionally,

ICBT reduces therapist burden, as on average, therapists

spend between 15 and 20 min per week supporting each

patient (Andersson et al., 2013).

ICBT can either be self-guided or therapist-guided. In

self-guided ICBT, participants do not have regular contact

with a therapist. In contrast, therapist-guided ICBT pro-

grams usually involve weekly contact with an online

therapist or guide, either through asynchronous online

messaging or by telephone. Some studies have found that

there is no difference in the efficacy of therapist-guided or

self-guided ICBT programs for depression (Titov et al.,

2015), social anxiety (Dear et al., 2016), and panic disorder

(Fogliati et al., 2016). It has been hypothesized that self-

guided programs result in strong outcomes when they

involve pre-screening, and include well-developed engag-

ing materials and automated emails and contact informa-

tion for a therapist if this is required (Dear et al., 2016).

In general, there is growing evidence supporting the use

of ICBT for a variety of mental health conditions (An-

dersson et al., 2014). A review of 30 studies found that

therapist-guided ICBT is an effective treatment for anxiety

disorders, with large effect sizes (Olthuis et al., 2015).

Similar effects have been found in studies comparing ICBT

to face-to-face CBT for mild and moderate depression,

although more research is required to identify if ICBT is

suitable for more severe cases of depression (Andersson,

2016). Adherence rates are similar in guided ICBT (80.8%)

and face-to-face treatments (83.9%) for depression when

there is a clear deadline for when treatment will end (e.g.,

8 weeks), as opposed to when patients have no clear

deadline and ongoing access to treatment materials (van

Ballegooijen et al., 2014).

In addition to the above research, there is growing lit-

erature on the use of ICBT for chronic health conditions as

these conditions are often comorbid with depression and

anxiety (van Beugen et al., 2014). Several reviews have

previously examined the effect of internet-based psycho-

logical interventions in improving outcomes among those

with chronic health conditions (Beatty & Lambert, 2013;

Cuijpers et al., 2008; van Beugen et al., 2014). When tar-

geting anxiety and depression outcomes among those with

chronic illness, improvement has also been found on sec-

ondary outcomes such as disability (Jasper et al., 2014;

Kaldo et al., 2008; Vallejo et al., 2015), pain severity

(Buhrman et al., 2004; Chiauzzi et al., 2010; Dear et al.,

2013, 2015), and fatigue (Friesen et al., 2017; Williams

et al., 2010).

Since these reviews were completed, there has been

additional research on ICBT for chronic health conditions,

including research on some additional chronic health con-

ditions such as fibromyalgia, rheumatoid arthritis, and

spinal cord injury. Furthermore, there remains a gap in the

literature on ICBT for chronic conditions examining the

efficacy of ICBT compared to various control groups.

Finally, the effect of self-guided versus therapist-guided

approaches on outcomes has yet to be determined in a

review. Thus, the purpose of the current paper was to

conduct an updated systematic review and meta-analysis

on ICBT for chronic health conditions. This study differs

from previous reviews by examining: the effects of self-

guided compared to therapist-guided ICBT on both anxiety

and depression outcomes; how ICBT compares to different

comparator groups beyond waiting-list comparison (e.g.,

attention control, online discussion, treatment as usual); the

effect of ICBT on condition specific secondary outcomes;

and existing gaps in research in terms of methodological

quality to provide direction for future research.

Methods

Literature search strategy

The systematic review and meta-analysis followed guide-

lines of the ‘‘Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA; Liberati et al.,

2009). A literature search was conducted to locate the

studies published from 1990 to September 2018 from

several databases, including MEDLINE, CINAHL, Psy-

cInfo, EMBASE, and Cochrane. Keywords used in the

literature search to retrieve articles included: online, cog-

nitive behavioural therapy, chronic disease. In addition to

the keywords originally listed in the PROSPERO trial

registration, specific keywords related to chronic health

conditions were also searched. ‘‘Appendix’’ provides a list

of specific keywords and exact search strategies. Reference

lists of the included articles were also scanned to identify

additional articles missed in the original literature search.

Study selection

Articles were reviewed by 2 independent reviewers (S.M.

and V.P.) and were included if they met the following

inclusion criteria: (1) randomized controlled trial (RCT)

involving an ICBT intervention; (2) had a study sample

with a chronic health condition (i.e., duration C 3 months);

(3) included participants C 18 years of age; and (4)

reported the effects of the ICBT intervention on anxiety

and/or depression. Only those articles available in English

were retrieved. Articles without sufficient reporting detail

to enable pooling of data were excluded (e.g., studies that

did not provided means or medians for their outcomes).
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Before excluding articles for insufficient data, corre-

sponding authors were contacted. Studies that only pro-

vided specific modules of CBT such as relaxation training

or psychoeducation were excluded. Studies were also

excluded if ICBT only targeted physical health-related

outcomes such as physical activity or nutritional wellness.

Articles were excluded if they were review studies or case

studies. A third independent reviewer (H.H.) resolved any

disagreements about article inclusion.

Study appraisal and data analysis

Two independent reviewers (S.M. and V.P.) extracted the

following data from each of the selected articles: author,

year, sample size, population, country, health condition,

time since diagnosis, inclusion criteria, exclusion criteria,

study design, comparator, type of contact with therapist,

automated emails, intervention duration, time points of

measures, primary outcomes (anxiety and depression),

secondary condition specific outcomes (e.g., fatigue, dis-

ability, pain), dropout rates (defined as those that did not

complete the full program), concomitant treatments, and

adverse effects. To assess the risk of bias on the included

studies, two independent reviewers (S.M. and V.P.) used

the Cochrane Risk of Bias tool (Higgins et al., 2011). The

tool includes criteria for random sequence generation,

allocation concealment, selective reporting, other bias,

blinding of participants and personnel, blinding of outcome

assessment, and incomplete outcome data (i.e., not

reporting on the primary outcomes post treatment).

Thresholds for bias including incomplete outcome data

were based on the Cochrane guidelines. The Cochrane Risk

of Bias tool has thresholds for good, fair, and poor quality

studies.

Pooled analysis was conducted on the primary out-

comes: depression and anxiety. A sub-analysis was con-

ducted on secondary condition specific outcomes. Cohen’s

d was used to calculate standard difference in means

(SDM) (± SE) for outcomes using the software package

Comprehensive Meta-Analysis (version 3). Effect sizes

were interpreted as small[ 0.2; moderate[ 0.5; and large

[ 0.8 (Cohen, 1988). Heterogeneity between studies was

examined using the I2 statistic. A threshold of an I2 statistic

of greater than 50% was used to identify significant

heterogeneity based on Cochrane guidelines. Random

effects model was used when threshold was met and a fixed

effects model was used threshold was not reached.

Results

Study selection and background

Of the 456 studies reviewed, 25 met inclusion criteria.

Figure 1 provides a PRISMA Flow Diagram of the study

selection process. The included studies consisted of ICBT

interventions in various populations including: pain (n = 7;

Buhrman et al., 2011, 2004; Carpenter et al., 2012; Chi-

Fig. 1 Study selection
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auzzi et al., 2010; Dear et al., 2013, 2015; Peters et al.,

2017); tinnitus (n = 6; Abbott et al., 2009; Andersson et al.,

2002; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al.,

2008; Weise et al., 2016); fibromyalgia (n = 3; Friesen

et al., 2017; Vallejo et al., 2015; Williams et al., 2010);

rheumatoid arthritis (RA; n = 3; Ferwerda et al., 2017;

Shigaki et al., 2013; Trudeau et al., 2015); cardiovascular

disease (n = 2; Glozier et al., 2013; Lundgren et al., 2016);

diabetes (n = 1; Newby et al., 2017); cancer (n = 1;

Compen et al., 2018); spinal cord injury (SCI; n = 1;

Migliorini et al., 2016), and heterogeneous chronic disease

population (n = 1; Wilson et al., 2018). The sample size

ranged from 27 to 562 with the pooled number of partici-

pants being 3450. Specific participant and study charac-

teristics are provided in Table 1. ICBT was provided

through a self-directed approach in seven studies (Car-

penter et al., 2012; Chiauzzi et al., 2010; Glozier et al.,

2013; Migliorini et al., 2016; Trudeau et al., 2015; Wil-

liams et al., 2010; Wilson et al., 2018) and therapist-guided

approach which involved weekly or biweekly contact in 18

studies (Abbott et al., 2009; Andersson et al., 2002;

Buhrman et al., 2004, 2011; Compen et al., 2018; Dear

et al., 2013, 2015; Ferwerda et al., 2017; Friesen et al.,

2017; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al.,

2008; Lundgren et al., 2016; Newby et al., 2017; Peters

et al., 2017; Shigaki et al., 2013; Vallejo et al., 2015; Weise

et al., 2016). The studies compared ICBT to waiting-list

control (n = 13; Andersson et al., 2002; Buhrman et al.,

2004, 2011; Carpenter et al., 2012; Dear et al., 2013, 2015;

Friesen et al., 2017; Migliorini et al., 2016; Newby et al.,

2017; Peters et al., 2017; Shigaki et al., 2013; Trudeau

et al., 2015; Vallejo et al., 2015), face-to-face group CBT

(n = 4; Compen et al., 2018; Ferwerda et al., 2017; Jasper

et al., 2014; Kaldo et al., 2008; Vallejo et al., 2015), online

discussion forum (n = 4; Hesser et al., 2012; Jasper et al.,

2014; Lundgren et al.,2016; Weise et al., 2016), treatment

as usual (TAU) (n = 2; Compen et al., 2018; Williams

et al., 2010), information only (n = 2; Abbott et al., 2009;

Chiauzzi et al., 2010), attention control (n = 1; Glozier

et al., 2013), positive psychology intervention (n = 1;

Peters et al., 2017), and acceptance and commitment

therapy (ACT) (n = 1; Hesser et al., 2012). Duration of

treatment among the studies ranged from 3 to 65 weeks.

Study drop-out rates, or those that did not complete the

entire ICBT program, ranged from 5 to 38% among ther-

apist-guided approaches and 19–34% among self-guided

approaches.

Assessment of study risk of bias

Figure 2 provides risk of bias among the RCTs. Of the

included studies, only one was classified as ‘‘good’’ quality

as it was the only study that met criteria for blinding of

participants and personnel in addition to the other criteria

assessed by the Cochrane Risk of Bias Tool (Glozier et al.,

2013). Nineteen studies were rated as fair quality (Ander-

sson et al., 2002; Buhrman et al., 2011; Carpenter et al.,

2012; Chiauzzi et al. 2010; Compen et al., 2018; Dear

et al., 2015; Ferwerda et al., 2017; Friesen et al., 2017;

Hesser et al., 2012; Lundgren et al., 2016; Jasper et al.,

2014; Migliorini et al., 2016; Newby et al., 2017; Peters

et al., 2017; Trudeau et al., 2015; Vallejo et al., 2015;

Weise et al., 2016; Williams et al., 2010; Wilson et al.,

2018), and five studies were rated as being of poor quality

(Abbott et al., 2009; Buhrman et al., 2004; Dear et al.,

2013; Kaldo et al., 2008; Shigaki et al., 2013).

Efficacy of ICBT

Overall

Significant heterogeneity was evident for the primary out-

comes of anxiety (I2= 81.2%, p\ .01) and depression

(I2= 68.8%, p\ .01); therefore, a random-effects model

was used. Pooled analysis demonstrated small effects of

ICBT in improving overall anxiety (SDM = 0.45 ± 0.09,

p\ .001) and overall depression (SDM = 0.31 ± 0.04,

p\ .001) (Figs. 3, 4) at post-treatment. A sensitivity

analysis was conducted in order to confirm that the poor-

quality studies were not overinflating or underinflating the

effect size. Exclusion of these studies resulted in similar

small effects of ICBT on anxiety (SDM = 0.46 ± 0.05,

p\ .001) and depression (SDM = 0.49 ± 0.04, p\ .001)

overall. Moderate effects of ICBT were found at 3-month

follow up for anxiety (SDM = 0.51 ± 0.03, p\ .001;

Buhrman et al., 2004; Chiauzzi et al., 2010; Dear et al.,

2013, 2015; Ferwerda et al., 2017; Trudeau et al., 2015)

and depression (SDM = 0.66 ± 0.08, p\ .001; Buhrman

et al., 2004; Chiauzzi et al., 2010; Dear et al., 2013, 2015;

Ferwerda et al., 2017; Trudeau et al., 2015; Vallejo et al.,

2015) outcomes. At 6-month follow up, large effects were

seen for anxiety (SDM = 1.69 ± 0.10, p\ .001; Chiauzzi

et al., 2010; Ferwerda et al., 2017; Trudeau et al., 2015)

and depression (SDM = 1.71 ± 0.14, p\ .001; Chiauzzi

et al., 2010; Ferwerda et al., 2017; Trudeau et al., 2015;

Vallejo et al., 2015).

Small to moderate effects of ICBT were seen on anxiety

outcomes when compared to attentional control (SDM =

0.22 ± 0.08, p = .008; Glozier et al., 2013), online dis-

cussion (SDM = 0.59 ± 0.12, p\ .001; Hesser et al.,

2012; Jasper et al., 2014; Weise et al., 2016), TAU

(SDM = 0.63 ± 0.22, p = .005; Ferwerda et al., 2017;

Newby et al., 2017), and waiting-list control (SDM =

0.55 ± 0.07, p\ .001; Andersson et al., 2002; Friesen

et al., 2017; Buhrman et al., 2004, 2011; Dear et al., 2013,

2015; Migliorini et al., 2016; Peters et al., 2017; Trudeau
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Table 1 Study characteristics

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Abbott et al.

(2009)

Australia

N = 27

Population: Tinnitus Inclusion: Adults 18–65 years,

tinnitus for at least 3 months,

diagnosed by physician,

employed at organizations

including BP Australia and BHP

Billiton

ICBT: Adapted Kaldo et al. (2008)

ICBT originally Andersson et al.

(2002) to a short version

program. Consisted of 10

components in 6 modules.

Participants received weekly

emails from therapist to provide

assistant with content and

homework assignments

Therapist-guided: Registered

psychologist or trainees

12

Recruitment strategy:

Work place

Exclusion: Currently receiving

other psychological treatment for

tinnitus

Information-only control: received

weekly emails from therapist on

non-CBT treatment content.

Content consisted of basic

psychoeducation related to

tinnitus without the CBT

component. Participants were

provided weekly quizzes to

assess memory of the weekly

content. Minimal support

regarding tinnitus status and

coping was provided by therapist

4

Andersson

et al.

(2002)

Sweden

N = 107

Population: Tinnitus Inclusion: Adults 16–70 years,

tinnitus for at least 6 months,

tinnitus diagnosed by physician,

tinnitus a severe issue

ICBT: Composed of 10 components

and 6 modules delivered over

6 weeks. Therapists responded to

queries form participants as soon

as possible. Participants also

received weekly emails

regarding next module

Therapist-guided: Not stated 18

Recruitment strategy:

Community through

newspaper articles,

and community

websites

Waitlist control group: Completed

questionnaires did not receive

weekly support

Buhrman

et al. 2004

Sweden

N = 56

Population: Chronic pain Inclusion: Adults 18–65 years,

chronic pain for longer than

3 months

ICBT: A 6 week CBT based

program consisting of 6 modules

was provided. Participants

received a 10 min weekly

telephone support by a trained

therapist. Automated reminder

emails were also sent each week

Therapist-guided: Graduate

students trained in CBT and a

clinical psychologist

9

Recruitment strategy:

Community through

newspaper articles,

and community

websites

Exclusion: Bound to wheelchair,

planned surgical treatment, other

heart or vascular disease, other

pain consequently to activity

Waiting-list control: No weekly

support was provided

Buhrman

et al.

(2011)

Sweden

N = 54

Population: Chronic pain Inclusion: Adults 18–65 years,

chronic pain for longer than

3 months, currently employed or

on short term sick leave, not a

wheelchair user, no planned

surgery, no history of

cardiovascular disease

ICBT: An 8 module program was

delivered over 12 weeks.

Participants received guidance

by a therapist each week along

with automated reminder emails

and weekly homework

assignments

Therapist-guided: Graduate

students trained in CBT and a

clinical psychologist

7

Recruitment strategy:

Community through

newspaper articles,

and community

websites

Waiting-list control: No weekly

support was provided
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Table 1 continued

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Carpenter

et al.

(2012)

United States

N = 141

Population: Chronic pain Inclusion: Adults 21 years or older,

chronic pain for longer than

6 months, average pain of 4 or

above on 11 point scale

ICBT: Consisted of 6 modules over

a 3 week period. Participants

were asked to complete 2

chapters per week. Those that

did not log in each week

received a reminder email by a

research assistant

Self-guided: N/A 18

Recruitment strategy:

Community online

websites, newspapers,

advertisements

Exclusion: Participating in

multidisciplinary CBT from

chronic pain program in the last

3 years

Waiting-list control: No weekly

support was provided

Chiauzzi

et al.

(2010)

United States

N = 199

Population: Chronic pain Inclusion: Adults 18 years or older,

Pain present at least 10 days a

month for at least 3 consecutive

months, spinal origin of pain

ICBT: Participants received two

weekly lessons related to CBT

for chronic pain over 4 weeks for

a total of 8 sessions

Self-guided: N/A 15

Recruitment strategy:

Community through

newspaper articles,

community websites,

and community pain

clinics

Exclusion: Other origins of pain

including fibromyalgia, or

rheumatoid disorders, cervical

pain without low back pain,

psychiatric hospitalization in the

past year

Information-only control: received

an email copy of a back pain

guide developed by the National

Institute of neurological

Disorders and Stroke.

Participants were asked to read

the guide over a 4 week program

Compen et al.

(2018)

The

Netherlands

N = 245

Population: Cancer Inclusion: diagnosis of cancer,

score of 11 or greater on the

HADS

ICBT: Participants were delivered

an internet based mindfulness

based cognitive therapy program

over 8 weeks with therapist

guidance over email. Each week

guides provided written feedback

on homework assignments

Therapist guided: Therapist

meeting criteria for the UK

mindfulness-based teacher

therapist network good

practice guidelines for

teaching MBIs

10%

Recruitment strategy:

Online and media,

patient associations,

and peer support

groups

Exclusion: Severe psychiatric

morbidity including suicide

ideation, or current psychosis;

change in psychotropic

medications within the last

3 months; previous participation

in mindfulness based

intervention

Face-to-face group MBCT: an

8 week group based mindfulness

based cognitive therapy

program. After a 2.5 h weekly

session, participants received

daily homework assignments

TAU: Participants received care

consistent with usual care

Dear et al.

(2013)

Australia

N = 64

Population: Chronic pain Inclusion: Adults 18 years or older,

pain present for at least

3 months, pain assessed by

specialist, stable dose of

medication for at least 1 month

for anxiety or depression

ICBT: Consisted of 5 modules over

8 weeks. Participants were asked

to complete weekly lessons

through automated email

reminders. Weekly 10–15 min

telephone or emails were

provided by an experienced

clinical psychologist

Therapist-guided: Clinical

psychologist postgraduate

7

Recruitment strategy:

Community through

newspaper articles,

community websites,

and community pain

clinics

Exclusion: Currently experiencing

psychotic illness or severe

symptoms of depression

Waiting-list control: No weekly

support was provided
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Table 1 continued

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Dear et al.

(2015)

Australia

N = 490

Population: Chronic pain Inclusion: Adults 18 years or older,

pain present for at least

6 months, pain assessed by

specialist

ICBT (regular contact): Participants

received an 8 week program

consisting of 5 modules. Weekly

telephone or emails were

provided by an experienced

therapist. Received automated

emails regularly

Therapist-guided: Postgraduate

registered psychologist

21

Recruitment strategy:

Community through

newspaper articles,

community websites,

and community pain

clinics

Exclusion: Currently experiencing

psychotic illness or severe

symptoms of depression

ICBT (optional contact):

Participants received an 8 week

program consisting of 5

modules. Participants had the

option to contact their therapist

weekly. Received automated

emails regularly

ICBT (no contact): Participants

received an 8 week program

consisting of 5 modules. Contact

was only provided if there was a

significant deterioration in a

participants mental health

Waiting-list control: No weekly

support was provided

Ferwerda

et al.

(2017)

Netherlands

N = 133

Population: RA Inclusion: Adults, diagnosis of RA

by a physician, elevated levels of

distress based on the Impact of

Rheumatic Diseases on General

Health and Lifestyle

ICBT: Consisted of 4 modules and

patients had flexibility to

complete at their own pace

(range 9–65 weeks; average

17 weeks). Each week therapist

selected relevant assignments

tailored to participants needs.

Therapists contacted patients

weekly or biweekly through

email for encouragement and to

provide feedback

Therapist-guided: Clinical

psychologist at the Masters

level with supervision from a

senior clinical psychologist

26

Recruitment strategy:

Academic and

nonacademic

rheumatology clinics

Exclusion: Pregnant, inability to

understand Dutch, severe

physical or psychiatric

comorbidity, currently engaged

in CBT

Face-to-face care: This group

involved standard rheumatoid

care tailored to individuals with

at least yearly checkups and

monitor of disease activity.

Patients also received standard

care related to physiotherapy,

occupational therapy and nursing

Friesen et al.

(2017)

Canada

N = 60

Population: FM Inclusion: Adults 18 years or older,

diagnosis of FM by a physician,

experienced pain for at least

3 months, pain assessed by

specialist, clinical significant

symptoms of FM based on the

Fibromyalgia Impact

Questionniare, at least mild

symptoms of depression or

anxiety

ICBT: Consisted of 5 modules over

8 weeks. Participants were asked

to complete weekly lessons

through automated email

reminders. Weekly 5–10 min

telephone or emails were

provided by an experienced

clinical psychologist

Therapist-guided: Clinical

psychology doctoral student

13

Recruitment strategy:

Community through

newspaper articles,

community websites,

and community pain

clinics

Waiting-list control: No weekly

support was provided
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Table 1 continued

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Glozier et al.

(2013)

Australia

N = 562

Population: CVD Inclusion: Adults, self-reported

history of CVD or related risk

factors such as heart disease,

hypertension etc., previous

diagnosis of heart disease,

stroke, or hypertension by a

physician, psychological distress

of a Kessler 10 score greater than

or equal to 16, PHQ9 score of 8

or greater

ICBT: A 12 week CBT based

program comprised of 12

modules delivered weekly called

E-couch. Automated emails were

sent if a participant did not

complete the current module

within 4 days. Phone calls were

made 3–4 days after the initial

reminder email if participants

still hadn’t completed the

module. No psychological

support was provided through

email or telephone

Self-guided: N/A 34

Recruitment strategy:

Community

Exclusion: Currently undergoing

psychotherapy, expressed suicide

ideation

Attention control: A 12 week

online program provides

information on health related

topics in an interactive manner

similar to the active treatment

arm. Automated emails were

sent if a participant did not

complete the current module

within 4 days. Phone calls were

made three to four days after the

initial reminder email if

participants still hadn’t

completed the module. No

psychological support was

provided through email or

telephone

3

Hesser et al.

(2012)

Sweden

N = 99

Population: Tinnitus Inclusion: Adults 18 years or older,

tinnitus for longer than

6 months, diagnosis confirmed

by a physician, moderate to

severe tinnitus distress based on

the Tinnitus Handiicap Inventory

ICBT: 8 module delivered over an

8 week period. Participants were

also asked to complete

exercising and assignments.

Participants received feedback

from therapist within 24–36 h.

Therapists sent reminder emails

and phone calls if no response

from participants

Therapist-guided: Not stated 10

Recruitment strategy:

Community through

newspaper articles,

and community

websites

Exclusion: Severe medical or

psychiatric conditions,

presenting with suicide risk,

ongoing treatment for tinnitus

IACT: Participants received

internet delivered ACT treatment

consisting of 8 modules.

Participants received feedback

from therapist within 24–36 h.

Therapists sent reminder emails

and phone calls if no response

from participants

DF: Discussion targeted tinnitus

related problems

Jasper et al.

(2014)

Germany

N = 85

Population: Tinnitus Inclusion: Adults 18 years or older,

diagnosis of tinnitus for greater

than 6 months, moderate to

severe tinnitus distress based on

Tinnitus Handicap Inventory or

Mini-tinnitus Questionnaire

ICBT: 12 modules delivered over

10 week program targeted

towards reducing tinnitus

distress through CBT techniques.

Participants were able to contact

therapist once a week through

email

Therapist-guided: CBT certified

therapist or trainees

10

Recruitment strategy:

Community, clinical

Exclusion: Received CBT for

tinnitus within the last 2 years,

ongoing psychological treatment

for tinnitus, major medical or

psychiatric condition, suicidality

DF: Discussion targeted tinnitus

related distress. Participants

were encouraged to discuss their

experiences
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Table 1 continued

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Kaldo et al.

(2008)

Sweden

N = 51

Population: Tinnitus Inclusion: Adults 18 years or older,

diagnosed with tinnitus by a

physician for at least 3 months,

scoring above 10 on the Tinnitus

Reaction Questionnaire, Scoring

below 18 on HADS anxiety and

depression

ICBT: Delivered over a 6 week

period which included CBT

content along with goal planning

and homework assignments.

Participants were asked to

submit weekly assignments and

diaries to therapist each week

through email. Therapist

responded to participants with

feedback, support, and

recommendations via email

Therapist-guided: Clinical

psychology Masters students

and licensed psychologist

4

Recruitment strategy:

Community through

newspaper articles,

community websites,

and community

tinnitus clinics

Exclusion: History of previous CBT

for tinnitus treatment, severe

depression or anxiety symptoms

Face-to face CBT: Included seven

weekly sessions lasting 2 h each

consisting of 6–7 participants in

each group. Content was similar

to the ICBT group

Lundgren

et al.

(2016)

Sweden

N = 50

Population: Heart failure Inclusion: Age 18 years or older,

mild depressive symptoms

(greater than or equal to 5 on

PHQ9), diagnosis of HF

ICBT: Program consisted of 7

modules delivered over 9 weeks.

A guide provided written

feedback on participant

assignments. Participants also

received weekly reminder emails

for the program

Therapist guided: Mental health

specialist nurse

18

Recruitment strategy:

Hospital outpatient

Exclusion: Admission to hospital

during the last month due to HF,

other treatment planned during

intervention, severe level of

depressive symptoms, high level

of suicide risk or other

psychiatric disorder

DF: Participants were presented

discussion topics weekly for

9 weeks on a moderated

discussion forum

Migliorini

et al.

(2016)

Australia

N = 30

Population: SCI Inclusion: Adults 18–70 yrs,

chronic SCI greater than

6 months, mild to severe

depression and anxiety based on

DASS21

ICBT: 10 modules delivered over

10 week period. No formal

support was provided by

therapists

Self-guided: N/A 19

Recruitment strategy:

Specialized SCI

rehabilitation units

Waiting-list control: No weekly

support was provided

Newby et al.

(2017)

Australia

N = 91

Population: Diabetes Inclusion: Adults aged 18 years or

older, diagnosed with T1 or T2

diabetes, meet criteria for MDD

ICBT: Participants completed 6

lessons over 10 weeks.

Participants also received

practice assignments and extra

resources after each lesson.

Automated emails were set up to

remind participants on lessons.

Guidance was provided weekly

to encourage participants to

adhere to the program

Therapist guided: clinical

psychologist at Masters or

PhD level

24

Recruitment strategy:

Advertisements on

diabetes websites,

social media and flyers

Exclusion: Previous participation in

CBT in the past month, changed

antidepressant medications in the

last 2 months, scoring below 5 or

above 23 on the PHQ9,

significant risk for suicide

Wait-list control: Participants

received usual care from their

health services
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Table 1 continued

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Peters et al.

(2017)

Sweden

N = 206

Population:

Heterogeneous pain

population

Inclusion: Adults 18 yrs or older,

having musculoskeletal pain for

greater than 3 moths related to

fibromyalgia or localized to

back, neck or shoulders

ICBT: Included 8 module program

based on the core principles of

CBT delivered weekly. Weekly

telephone and email support was

provided

Therapist guided: graduate

psychology students

29

Recruitment strategy:

National and local

newspapers and

magazines and

Fibromyalgia websites

Exclusion: Inability to perform

simple physical exercises,

degenerative muscle diseases,

heart or vascular disease,

diagnosed with psychiatric

disorders in the past 3 months,

pregnancy, having psychological

pain treatment in the past

3 months

PPI: Included 8 module program

based on evidence based positive

psychology targeting self-

compassion, positive emotions,

and optimism. The program was

delivered weekly. Weekly

telephone and email support was

provided

Therapist guided: graduate

psychology students

25

Waiting-list control: No weekly

support was provided

1

Shigaki et al.

(2013)

United States

N = 106

Population: RA Inclusion: Adults 18 years or older,

RA diagnosed by

rheumatologist,

stable medication for 3 months

ICBT: Included 10 modules, each

module was delivered over

10 weeks. Participants received

weekly 10–30 min check ins

from a therapist through

telephone

Therapist-guided: Masters level

counsellor

18

Recruitment strategy:

Community through

community websites,

and community RA

clinics

Exclusion: Previous self

management intervention,

uncontrolled psychiatric

diagnosis, uncontrolled medical

comorbidities

Waiting-list control: No weekly

support was provided

Trudeau et al.

(2015)

United States

N = 245

Population: RA Inclusion: Adults 18 years or older,

diagnosis of arthritis by a

physician, pain intensity greater

than 4 on a 1–10 scale

ICBT: Participants were provided

access to a CBT based web

platform called

painACTION.com. Participants

received 2 sessions per week for

4 weeks (8 sessions total). All

participants received automated

weekly email reminders. Phone

calls were made to those

participants that did not log into

the site

Self-guided: N/A 11

Recruitment strategy:

Community through

community websites,

and community RA

clinics

Exclusion: Participating in another

arthritis study in the past year,

hospitalization for mental health

reasons in the last year

Waiting-list control: No weekly

support was provided

Vallejo et al.

(2015)

Spain

N = 60

Population: RA Inclusion: Adults 18 years or older,

diagnosis of FM by a physician

based on the American College

of Rheumatology classification

ICBT: 10 week session which

involved the 10 modules similar

to the group CBT program.

Participants were also asked

questions at the end of each

session to ensure they

understood the topics.

Participants also received

feedback messages from the

therapist and automatic emails if

they did not log in for greater

than 3 days

Therapist-guided: Doctoral

level clinical psychologist

0

Recruitment strategy: RA

Rehabilitation Unit

Exclusion: Diagnoses of psychiatric

disorder, presence of suicidal

ideation, prior or present

psychological treatment for FM,

surgery in the next 3 months

Face-to-face group CBT:

Participants received 10 weekly

sessions, each session

corresponded to the modules and

involved assignments

Waiting-list control: No weekly

support was provided
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et al., 2015) groups. No significant difference was seen

among ICBT and ACT (SDM = 0.11 ± 0.25, p = .66;

Hesser et al., 2012), face-to-face group CBT (SDM =

0.04 ± 0.17, p = .83; Jasper et al., 2014; Kaldo et al.,

2008), PPI (SDM = 0.0.8 ± 0.13, p = .56; Peters et al.,

2017), or information control (SDM = 0.96 ± 0.90,

p = .29; Abbott et al., 2009; Chiauzzi et al., 2010). Simi-

larly, ICBT was found to have small to moderate effects on

depression outcomes when compared to attentional control

(SDM = 0.22 ± 0.08, p = .007; Glozier et al., 2013; Wil-

son et al., 2018), online discussion (SDM = 0.40 ± 0.11

p\ .001; Hesser et al., 2012; Jasper et al., 2014; Lundgren

et al., 2016; Weise et al., 2016), TAU (SDM = 0.57 ±

0.22, p = .008; Compen et al., 2018; Ferwerda et al., 2017;

Newby et al., 2017; Williams et al., 2010), and waiting-list

control (SDM = 0.60 ± 0.12, p\ .001; Andersson et al.,

2002; Buhrman et al., 2004, 2011; Dear et al., 2013, 2015;

Friesen et al., 2017; Migliorini et al., 2016; Peters et al.,

2017; Shigaki et al., 2013; Trudeau et al., 2015; Vallejo

et al., 2015) groups. No significant difference was seen

among ICBT and ACT (SDM = 0.25 ± 0.25, p = .32;

Hesser et al., 2012), face-to-face group CBT (SDM =

0.18 ± 0.11, p = .10; Compen et al., 2018; Jasper et al.,

2014; Kaldo et al., 2008; Vallejo et al., 2015), PPI

Table 1 continued

Study Population/

recruitment

Inclusion/exclusion Conditions Therapist guidance:

therapist background

Dropout

(%)

Weise et al.

(2016)

Germany

N = 124

Population: Tinnitus Inclusion: Adults 18 years or older,

diagnosed with tinnitus by a

physician for at least 6 months,

at least a 38 or higher on the

Tinnitus Handicap Inventory or

13 or higher on the Mini-

Tinnitus Questionnaire

ICBT: Participants were provided a

10 week guided ICBT program

consisting of 12 modules.

Participants had the option to

email therapist once a week.

Therapist were limited to

10 min/week per patient

Therapist-guided: Licensed

CBT therapist and masters

level clinical psychologist

5

Recruitment strategy:

Community through

newspaper articles,

community websites,

and community

tinnitus clinics

Exclusion: Tinnitus psychological

treatment in the last 2 years,

severe medical or psychiatric

condition, acute suicidality

DF: Participants were able to

discuss tinnitus related topics

Williams

et al.

(2010)

United States

N = 118

Population: FM Inclusion: Adults 18 years or older,

diagnosed with FM using the

American College of

Rheumatology classification,

stable medication use for at least

3 months prior to start

ICBT: An online program

consisting of 13 modules based

on traditional face to face CBT.

Participants were provided

access to the program for

6 months. No contact was

provided to any participant

Self-guided: N/A 9

Recruitment strategy:

Clinical primary care

or specialist physicians

Exclusion: Severe physical

impairment, co-morbid medical

illness, history of psychiatric

disorder, suicide ideation or

attempt within 2 years of study,

substance abuse within 2 years,

prior CBT for pain management,

disability compensation for less

than 2 year or pending status

TAU: Participants received usual

care from their primary care

physician

Wilson et al.

(2018)

United States

N = 47

Population:

Heterogeneous chronic

disease population

Inclusion: Adults 18 years or older,

score greater than 10 on the

PHQ-9, diagnosis of a chronic

disease (including chronic pain,

diabetes, cardiac, respiratory

disease), no changes in

antidepressant or psychotropic

medications in the next 8 weeks

ICBT: Self-directed online CBT

program with weekly email or

phone checks for 4 weeks to

answer any questions about the

program and track mood and

self-management activities

Self-Directed: N/A

Researcher including

Psychiatric nurse practitioner

and psychiatrist were

available to ask technical

questions

68

Recruitment strategy:

Online advertisements

and outpatient clinical

sites

Exclusion: Currently enrolled in

psychotherapy for depression,

confirmed pregnancy, acute

psychotic disorder

Attention control: Received weekly

emails or phone calls prompting

participants to report on any

progress towards their health

goals

ACT acceptance and commitment therapy, C control, CBT cognitive behavioral therapy, CVD cardiovascular disease, DASS depression, anxiety,

stress scale, DF discussion forum, FM fibromyalgia, HF heart failure, ICBT internet delivered cognitive behavioral therapy, HADS Hospital

Anxiety and Depression Scale, N/A not applicable, RA rheumatoid arthritis, SCI spinal cord injury, yrs years
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(SDM = 0.07 ± 0.13, p = .61; Peters et al., 2017), or

information control (SDM = 0.49 ± 0.41, p = .23; Abbott

et al., 2009; Chiauzzi et al., 2010).

Pooled analysis of studies comparing self-guided and

therapist-guided found a moderate effect size in overall

efficacy of self-guided (SDM = 0.57 ± 0.12, p\ .001)

and therapist-guided (SDM = 0.54 ± 0.08, p\ .001) on

anxiety symptoms compared to waiting-list control groups.

Pooled studies examining depression outcomes found

moderate effects of therapist-guided approach (SDM =

0.64 ± 0.15, p\ .001), while a small effect was seen in

self-guided (SDM = 0.45 ± 0.18, p\ .01). Pooled analy-

sis comparing studies that provided telephone only com-

pared to email only support found moderate effects of both

on anxiety (SDM = 0.41 ± 0.19, p\ .03 vs. SDM = 0.31

± 0.10, p\ .01) and depression (SDM = 0.35 ± 0.07,

p\ .001 vs. SDM = 0.36 ± 0.08, p\ .001) outcomes.

Fig. 2 Risk of bias

Fig. 3 Pooled analysis of the effects of ICBT on anxiety
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Pain

The pooled sub-analysis of the pain population (n = 950)

demonstrated moderate effects in anxiety (SDM = 0.64 ±

0.249, p = .01; Buhrman et al., 2004, 2011; Chiauzzi

et al., 2010; Dear et al., 2013, 2015; Peters et al., 2017),

depression (SDM = 0.64 ± 0.16, p = .001; Buhrman et al.,

2004, 2011; Chiauzzi et al., 2010; Dear et al., 2013, 2015;

Peters et al., 2017), and pain severity (SDM = 0.41 ± 0.14,

p = .003; Buhrman et al., 2004, 2011; Chiauzzi et al.,

2010; Dear et al., 2013, 2015; Peters et al., 2017). Small

effects of ICBT were seen on self-efficacy (SDM = 0.47

± 0.15, p = .001; Carpenter et al., 2012; Chiauzzi et al.,

2010; Dear et al., 2013, 2015). No significant effects were

seen on catastrophizing (SDM = 1.11 ± 0.58, p = .06;

Chiauzzi et al., 2010; Dear et al., 2013; Peters et al., 2017).

Tinnitus

A pooled sub-analysis among those with tinnitus (n = 493)

revealed small effects in anxiety (SDM = 0.31 ± 0.07,

p\ .001; Abbott et al., 2009; Andersson et al., 2002;

Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008;

Weise et al., 2016), depression (SDM = 0.28 ± 0.07p\
.001) (Abbott et al., 2009; Andersson et al., 2002; Hesser

et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Weise

et al., 2016), insomnia (SDM = 0.31 ± 0.09, p\ .001;

Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008;

Weise et al., 2016), acceptance (SDM = 0.36 ± 0.10,

p\ .001; Hesser et al., 2012; Jasper et al., 2014; Weise

et al., 2016), and disability (SDM = 0.48 ± 0.09, p\ .001;

Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008;

Weise et al., 2016).

Fibromyalgia

Among those with fibromyalgia (n = 238), moderate

effects were seen in anxiety (SDM = 0.57 ± 0.26, p = .03;

Friesen et al., 2017), depression (SDM = 0.42 ± 0.13,

p\ .001; Friesen et al., 2017; Vallejo et al., 2015; Wil-

liams et al., 2010), catastrophizing (SDM = 0.59 ± 0.17,

p\ .001; Friesen et al., 2017; Vallejo et al., 2015), and

pain severity (SDM = 0.51 ± 0.15, p\ .001; Friesen

et al., 2017; Williams et al., 2010). Small effect size was

found in disability (SDM = 0.40 ± 0.17, p = .02; Friesen

et al., 2017; Vallejo et al., 2015). No significant effect was

seen in fatigue (SDM = 0.12 ± 0.15, p = .43; Friesen

et al., 2017).

Rheumatoid arthritis

Pooled analysis among those with RA (n = 484) demon-

strated moderate effects in anxiety (SDM was 0.53 ± 0.11,

p\ .001; Ferwerda et al., 2017; Trudeau et al., 2015) and

small effects in depression (SDM = 0.44 ± 0.10, p\ .001;

Ferwerda et al., 2017; Shigaki et al., 2013; Trudeau et al.,

2015) outcomes. No significant effect was seen on pain

severity (SDM = 0.17 ± 0.11, p = .14) or self-efficacy

Fig. 4 Pooled analysis of the effects of ICBT on depression
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(SDM = 2.01 ± 1.30, p = .12; Shigaki et al., 2013; Tru-

deau et al., 2015).

Cardiovascular disease

In the cardiovascular disease population, two RCTs eval-

uated the effectiveness of ICBT in improving anxiety and

depression. The first, by Glozier et al. (2013), demonstrated

small effects of self-guided ICBT (n = 562) on anxiety

(SDM = 0.22 ± 0.08, p = .008) and depression (SDM =

0.20 ± 0.08, p = .02) compared to an attention control.

The second, by Lundgren et al. (2016), found no significant

effect of therapist guided ICBT on depression (SDM =

0.31 ± 0.29, p = .27) compared to an online discussion

form.

Cancer

Among those with cancer, Compen et al. (2018) found no

significant effects of therapist-guided ICBT on depression

(SDM = 0.19 ± 0.17, p = .26) compared to face to face

group Mindfulness Based Cognitive Therapy (MBCT)

control. However, large effects were seen compared to

TAU on depression (SDM = 0.74 ± 0.17, p\ .001).

Diabetes

Newby et al. (2017)demonstrated large effects of therapist-

guided ICBT (n = 91) on anxiety SDM = 0.86 ± 0.22,

p\ .001) and depression (SDM = 1.11 ± 0.23, p\ .001)

compared to TAU control.

Spinal cord injury

Among those with SCI, Migliorini et al. (2016) found no

significant effects of self-guided ICBT (n = 30) on anxiety

(SDM = 0.52 ± 0.29, p = .07) or depression (SDM =

0.17 ± 0.29, p = .55) compared to waiting-list control.

Heterogeneous chronic disease population

One RCT examined the efficacy of a transdiagnostic ICBT

program among those from a variety of chronic illnesses

including chronic pain, diabetes, cardiac, and respiratory

disease (Wilson et al., 2018). The study found no signifi-

cant effect of self-guided ICBT on depression (SDM =

0.42 ± 0.30, p = .15) compared to the attention control

group who received weekly phone calls.

Discussion

The current meta-analysis evaluated the efficacy of ICBT

on anxiety and depression among those with chronic health

conditions including pain, tinnitus, fibromyalgia, RA, car-

diovascular disease, cancer, diabetes, spinal cord injury,

and mixed chronic conditions. Pooled analysis of all 25

studies found that ICBT resulted in significant improve-

ments in overall anxiety and depressive symptoms. Similar

effect sizes were reported in previous systematic reviews

on psychosocial outcomes among those with chronic health

conditions (van Beugen et al., 2014; Cuijpers et al., 2008).

The current study was the first to show improvements in

secondary l outcomes including acceptance, catastrophiz-

ing, and self-efficacy. Small to moderate effects were seen

among condition specific outcomes, including pain sever-

ity, disability, and insomnia.

The current study also added to the literature by com-

paring the effect sizes of self- and therapist-guided inter-

ventions on anxiety and depression outcomes. Therapist-

guided ICBT resulted in moderate effects on depression

outcomes; while only a small effect was seen on depression

in self-guided ICBT approach. This is consistent with

previous studies among individuals in the community with

depression. Specifically, in a meta-analysis examining the

efficacy of ICBT for adults with depression, Andersson and

Cuijpers (2009) found a moderate effect of guided ICBT

(d = 0.61) compared to a small effect in self-guided ICBT

(d = 0.25).

The current study found that among those with chronic

health conditions, self-guided interventions had similar

effect sizes to therapist-guided interventions for anxiety

symptoms. Several factors can account for the similar

effects of ICBT between self- and therapist-guided inter-

ventions. Dear et al. (2016) reported that self-guided ICBT

can be effective when participants are carefully screened

for suitability and provided with automated messages to

guide their progress. In the current review, both self-guided

and therapist-guided studies screened participants to only

include those that reported symptoms of distress, anxiety,

or depression. Furthermore, in the current review, partici-

pants in most of the self-guided studies received automated

messages as they progressed through the lessons. Addi-

tionally, several of the self-guided studies included

reminder emails or telephone calls from the researcher if

the participant did not log into the lesson. Hence, the

current finding that the two types of guidance have similar

effect sizes in improving anxiety symptoms may be

attributed to the well-planned design of the self-guided

interventions. Other studies have also found that self-gui-

ded approaches are effective when designed well to help

182 J Behav Med (2019) 42:169–187

123



the participant progress through the program (Titov et al.,

2013, 2014).

Despite the similar effects on anxiety symptoms

between self- and therapist-guided approaches, therapist-

guided ICBT was found to have a greater effect on

depression symptoms than self-guided ICBT. This may be

explained by difference in adherence to intervention among

the two groups. Previous evidence suggests those in the

therapist-guided approaches have greater level of adher-

ence to treatment protocols compared to those in self-gui-

ded interventions (Andersson et al., 2014; Andrews et al.,

2016). Richards and Richardson (2012) found that levels of

adherence among those with depression receiving self-

guided interventions is around 26% and therapist-guided is

at 72%. However, the current review found a small dif-

ference in self- and therapist-guided ICBT that did not

complete the program (18% self-guided vs. 11% therapist-

guided). It is possible that this small difference may

account for the slight difference in effect size between the

self- and therapist-guided approaches (d = 0.45 vs 0.59) in

the current meta-analysis. The difference in dropout rates

and adherence may indicate that individuals in the thera-

pist-guided approaches may continue to remain in the

course and continue to adhere to the treatment protocol

resulting in more beneficial effects of the interventions.

Thus, the differential effect of self-guided compared to

therapist-guided approaches in depression outcomes could

be explained by adherence related to therapist-guidance

rather than factors such as greater insight or a supportive

relationship.

Most studies in the current review used a waiting-list

control group as a comparator. Not surprisingly, ICBT was

significantly more effective in improving outcomes com-

pared to waiting-list controls. Previous reviews have also

reported on the benefit of ICBT over no treatment (van

Beugen et al., 2014; Eccleston et al., 2014; Newby et al.,

2016). The use of an inactive control group does not pro-

vide insight into potential confounding factors that may

influence outcomes. That is, improvement in primary out-

comes among waiting-list control studies could be due to

the ICBT intervention or other factors such as increased

activity or attention to condition. Pooled analysis from

studies that provided participant social contact but not

CBT-related content such as those with online discussion,

TAU, and attention control groups as comparators provide

evidence of small to moderate effects of ICBT on the

primary outcomes. These results indicate that ICBT is more

beneficial than social support or attention alone.

In the current meta-analysis, it was found that among

studies which compared ICBT with active face-to-face

control groups, including ACT and CBT, no significant

differences in the primary outcomes were found. These

findings are consistent with the meta-analysis by Ander-

sson et al. (2014) which compared ICBT with face-to-face

CBT. Furthermore, effects of ICBT seen in the current

meta-analysis were comparable to those previously repor-

ted by meta-analysis of face-to-face CBT (Beltman et al.,

2010; Hoffman et al., 2007). Evidence from the current

study and those mentioned above indicate ICBT is equally

as effective at improving psychosocial outcomes among

those with chronic health conditions as face-to-face inter-

ventions.

Previous studies have reported on the acceptability of

ICBT (Alberts et al., 2018; Newby et al., 2016; Soucy &

Hadjistavropoulos, 2017), as well as on development of

therapeutic alliance during ICBT (Alberts et al., 2018).

Furthermore, ICBT may result in potential cost savings

compared to traditional face-to-face interventions due to

lower operating costs (Alaoui et al., 2017; Hedman et al.,

2011). Future research on cost-effectiveness of ICBT

among those with chronic health conditions may help to

provide evidence for the adoption of ICBT in current

rehabilitation settings in order to increase support for

patients without added cost burden.

In addition to improvement in primary outcomes, the

current study demonstrated improvement in some sec-

ondary outcomes including acceptance, catastrophizing,

and self-efficacy. These secondary outcomes may be

important mediators for maintenance and long-term self-

management among participants with chronic health con-

ditions. Hesser et al. (2014) found that acceptance was a

mediator for therapeutic change among those with tinnitus

participating in ICBT. Hence, it is important to examine

the role of these secondary outcomes in long-term man-

agement of individuals with chronic health conditions.

Exploration of interventions that target these outcomes

may be warranted.

The current study had several limitations. First, condition-

specific pooled analysis was sometimes based on relatively

few or single studies which resulted in large confidence

intervals. Second, most studies were of fair to poor quality

indicating potential risk of bias in the outcomes assessed.

Only one study blinded participants to treatment allocation.

Though blinding is difficult among psychological trials, lack

of blinding may introduce placebo effects. Third, when

comparing ICBT against different interventions including

face-to-face therapy, factors such as preference or satisfac-

tionwith interventionwere not examined. Since these studies

randomly allocated participants to receive ICBT or tradi-

tional face-to-face therapy, it could be argued that those who

preferred face-to-face therapy were not satisfied with ICBT

and did not make as large of an improvement as they would

have if they received their preferred intervention. Fourth,

level of engagement (e.g., completion of homework, log-ins,

emails sent) with therapist was not reported in several

studies, making it difficult to determine factors such as
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treatment engagement and optimal amount of support

required to improve outcomes. Fifth, none of the studies

compared ICBT to pharmacotherapy or reported on how

ICBT impacted use of medication. Since the trials included

participants with chronic health conditions, it is likely that

many participants were prescribed drug treatments. Hence,

in the future, it is important to examine the influence of

pharmacotherapy on outcomes of interest. Sixth, some

studies had to be excluded because they did not report

information needed to be included in the analysis and the

corresponding authors did not subsequently respond to

emails requesting information. Lastly, most studies did not

provide data on long-term follow-ups. Future studies should

examine the effectiveness of ICBT among chronic health

conditions over longer time periods including 1 year follow-

up.

Despite these limitations, the findings from the current

study provide important clinical implications for the use of

ICBT among individuals with chronic conditions. First,

ICBT is an effective approach for managing anxiety,

depression, and secondary condition specific outcomes

among those with chronic conditions. Second, adoption of

ICBT provides increased access to mental health services for

individuals with chronic health conditions that may be

experiencing barriers to engaging in traditional services.

Access to ICBT appears to provide individuals with chronic

conditions with tools and skills required to maintain a better

quality of life. Beyond delivering self-guided ICBT it would

be interesting to examine the delivery of ICBT to individuals

who have chronic conditions in ways that could potentially

reduce operational costs and thus increase the number of

clients who can be treated. For example, Hadjistavropoulos

et al. (2017a, b) previously evaluated the effectiveness of

ICBT with participants receiving weekly support from a

designated therapist compared to a group which received

ICBT only when patients initiated contacted with the ther-

apist (optional support). This research suggests that optional

therapist contact obtains positive outcomes, but substantially

reduces therapist time to deliver guided-ICBT. Future stud-

ies could also examine the feasibility of ICBT delivered by a

team rather than single provider; this has a scheduling

advantage and may allow for increased access to guidance

and lower operational costs.

An important area that still warrants research is adher-

ence to Consolidated Standards of Reporting Trials

(CONSORT) guidelines among behavioural trials (Boutron

et al., 2017). The current study noted inadequate reporting

of data in several domains including level of participant

engagement and adherence to treatment protocol. Future

trials should aim to adhere to reporting guidelines estab-

lished by CONSORT in order to help standardize

methodology and improve transparency. This lack of

adherence to reporting guidelines can be an important

barrier for evaluating the evidence and incorporating it into

actionable recommendations in clinical practice guidelines

(Boutron et al., 2017).

Future research should also examine preference-based

trials that allow participants to select their preferred level of

engagement and contact. The current study demonstrated

that effect sizes were similar among those receiving tele-

phone compared to email only support. However, future

studies should record amount of time spent interacting with

patients as well as quality of therapist-guidance in order to

develop benchmarks for therapist contact (Hadjis-

tavropoulos et al., 2018b). To date, there has been very little

research on the nature of therapist-guidance that is provided

to individuals who receive ICBT. Schneider et al. (2016)

found that therapist behaviours such as task prompting and

psychoeducation were correlated with lower symptom

improvement during ICBT for depression. While the find-

ings were correlational, the authors hypothesized that it was

lower symptom improvement and patient engagement that

prompted therapist behaviours. Overall, it is important to

examine the role specific therapist behaviours may play on

outcomes among patients with chronic health conditions.

Research which examines ICBT compared to traditional

active treatments should evaluate patient satisfaction and

therapist contact time between the groups. Studies that

compare the effectiveness of ICBT with pharmacotherapy

are still lacking. Future studies that examine the adjunct

use of medication along with its comparative effect sizes

are warranted. Additional clinical research is needed on the

use of ICBT for specific chronic conditions such as car-

diovascular disease, cancer, and spinal cord injury, as there

continues to be limited research on ICBT for these patient

groups. Furthermore, we require larger scale studies that

would allow for examination of predictors or ICBT out-

comes in those with chronic health conditions.

It is also interesting to note that all the ICBT studies

currently evaluated were tailored to a specific chronic health

condition. Only one study (Wilson et al., 2018) evaluated a

transdiagnostic intervention to improve psychosocial out-

comes amongst those with chronic health conditions. From

an operational perspective, it would be desirable to treat

many health conditions with a single chronic health condi-

tions course rather than having single disease-specific ICBT

programs. Future research should examine the effects of

transdiagnostic chronic health conditions courses similar to

how transdiagnostic programs are now being used to treat

patients with symptoms of anxiety and or depression. Pre-

vious literature on transdiagnostic ICBT programs have

found comparable results in improving psychosocial symp-

toms compared to disorder-specific ICBT (Dear et al., 2016;

Hadjistavropoulos et al., 2016).

In conclusion, the current study adds to the body of

evidence for the efficacy of ICBT in improving psy-
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chosocial and condition specific physical symptoms among

those with chronic health conditions. Since most studies

were conducted at a research setting, there is a potential for

implementing ICBT in traditional outpatient and rehabili-

tation settings where access to trained mental health care

workers is lacking (Hadjistavropoulos et al., 2018a). Fur-

thermore, study of implementation facilitators and barriers

would enhance understanding of how to best integrate

ICBT in routine practice. Examination of long-term effects

and satisfaction with treatment may be beneficial. Further

research among specific chronic conditions is warranted.
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