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Abstract

Background: Therapist-guided internet-delivered cognitive behavioral therapy (iCBT) has demonstrated efficacy and potential
cost-effectiveness in treating depression, anxiety, and panic disorder in randomized controlled trials (RCTs). However, evidence
of its outcomes and costs in routine care settings on a national level remains limited.

Objective: We aimed to assess the program costs and outcomes of therapist-guided iCBT for depression, socia anxiety, and
panic disorder posttreatment (T2) and at 6-month follow-up (T3) in abroad context, in addition to exploring how the program’s
costs and effects vary by hospital.

Methods: This single-arm observational study analyzed patient-reported data collected from routine care between 2021 and
2024 in 4 hospitals in Norway. The symptom severity of depression, social anxiety, and panic disorder was measured using the
9-item Patient Health Questionnaire (PHQ-9), the Socia Phobialnventory (SPIN), and the Panic Disorder Severity Scale (PDSS),
respectively. Generic health-related quality of life (HRQoL ) was measured with the EQ-5D-5L, whilework and social functioning
were measured with the Work and Social Adjustment Scale (WSAS) and sick |eave days. Mixed effects model s estimated changes
in outcomes over time and between hospitals. Hospital-specific annual program costs per patient were estimated based on
infrastructure and therapist gui dance expenses. The economic eval uation was performed with ahospital perspective and extended
to asocietal perspective by examining sick leave days.

Results. Datafrom 565 participants showed substantial improvements across all outcomes at T2 and T3. At T2, 102 (35.1%)
participants responded positively to treatment (depression: 44/140, 31.4%; socia anxiety: 21/79, 26.6%; panic disorder: 37/72,
51.4%), and 66 (23.7%) achieved remission (depression: 17/139, 12.2%; social anxiety: 26/73, 35.6%; panic disorder: 23/67,
34.3%). Regarding work and social functioning, 97 (33.0%) patientsresponded positively to the treatment and 60 (23.0%) achieved
remission, as measured by the WSAS. Patients reported a mean reduction of 3.2 sick leave days (95% Cl —-5.4t0-0.9) at T2 and
7.7 sick leave days (95% ClI —11.5t0-3.9) at T3. EQ-5D-5L utility scoresincreased by amean of 0.11 (95% Cl 0.08-0.13) at T2
and 0.12 (95% CI 0.09-0.15) at T3. Patient-reported outcomes were consistent across time points and hospitals and robust to
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sensitivity analyses accounting for patient and hospital characteristics and missing data scenarios. The mean total program costs
per patient were US $1030.12 (SD 451.6), which varied by location (US $636.41-$2152.47), mostly due to differencesin patient
volume.

Conclusions: This study confirms the potential of therapist-guided iCBT to relieve symptom severity and improve well-being
across different health service providers when implemented as part of routine speciaist health care. The observed variance in

costs per patient between hospitals underscores the importance of patient volume to optimize efficient use of resources.

(J Med Internet Res 2025;27:€73067) doi: 10.2196/73067
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Introduction

Background

Internet-delivered cognitive behavioral therapy (iCBT) is a
well-established treatment for several mental health disorders
[1-3]. Itsefficacy in depression [4,5], socia anxiety [4,6,7], and
panic disorder [8] has been demonstrated in numerous clinical
trials compared to treatment as usual [5], face-to-face therapy
[4,8,9], and inactive controls [7]. There is mixed evidence
regarding its cost-effectiveness compared to standard care (eg,
face-to-face therapy [10,11]), but it is likely cost-effective
compared to inactive controls, such as waiting lists or
psychological placebos[12]. Patients have reported ahigh level
of satisfaction with iCBT [13], and for certain patient groups,
digital therapy may increase the ease of accessto care[14,15].
Given these advantages, iCBT has been successfully
implemented in many countries [16] and continues to gain
traction as a scalable solution for mental health care [15].

Despite these promising developments, an ongoing challenge
is determining whether the robust outcomes observed in
controlled trialsarereplicablein real-world settings[17]. Trials
often involve controlled environments and static protocols,
which may not reflect the variahility and challenges encountered
in routine practice [18]. Randomized controlled trials (RCTS)
often exclude patients based on age, gender, or comorbidities,
which can compromisethe generalizability of resultsin clinical
practice [19]. Moreover, rea-world effectiveness may be
influenced by a range of factors, including organizational
differences [20,21], therapists attitudes [17,22,23], patients
perceptions [24,25], and the ease of using the technology [26].
To the best of our knowledge, no study has yet examined how
costs and outcomes of the same iCBT treatment vary across
different locations when implemented on alarge scalein routine
specialist mental health care.

Prioritization and decision-making in health care often rely on
single metrics, such as the incremental cost-effectiveness ratio
(ICER) [27]. However, such metrics may oversimplify the
nuanced costs and benefits of complex digital health
interventions. For example, Jankovic et al [28] underscore that
the cost-effectiveness of digital health interventions may vary
depending on the analysis viewpoint, the choice of comparator,
and theimplementation setting. Similarly, Gomeset a [29] and
McNamee et al [30] argue that a wider set of outcomes, such
as nonhealth benefits (eg, patient satisfaction, accessibility), as
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well as health system efficiency, should be considered for
complex digital health interventions. Among the several
proposed frameworks, the Model for Assessment of
Telemedicine Applications (MAST) offers a multidisciplinary
assessment spanning from application characteristicsand patient
perspectivesto economic and organi zational aspectsthat extend
beyond thetraditional cost-effectiveness approach within health
technology assessment [31].

The nationwideimplementation of eCoping (eMeistring) [32,33]
in Norway provides a unique opportunity to explore the
real-world performance of guided iCBT in routine specialist
care [34]. It adso alows for the assessment of outcomes in a
broader context and the evaluation of annual cost variations
across hospitals. The comparative effectiveness of eCoping,
and similar guided iCBT programs, has been examined in
previoustrials [35-39].

Objectives

This study aimed to evaluate patients' self-reported outcomes
posttreatment (T2) and at 6-month follow-up (T3) after aroutine
care therapist-guided iCBT program for depression, socid
anxiety, and panic disorder. Outcomes included symptom
severity, work and social functionality, and hedlth-related quality
of life(HRQoL). Additionally, weinvestigated whether patients
outcomes and program costs per patient differ between hospitals.

Methods

Study Design and Inclusion of Patients

The study was designed as a single-arm multicenter
observational tria at 4 hospitals (Haukeland University Hospital,
H1; St OlavsHospital, H2; Vestfold Hospital, H3; and Innlandet
Hospital, H4). Since thetrial did not have a comparator group,
a cost-outcome descriptive analysis was undertaken [27]. We
took ahospital perspective in estimating the program costs and
extended them to asocietal perspective by examining sick leave
days.

Patients receiving eCoping at the participating hospitals were
invited. The study started in September 2021 with H1 and H2,
whereas H3 and H4 were included in 2022 and 2023,
respectively. The study ended on June 30, 2024, for al 4
hospitals. All patients completed questionnaires at 3 time points,
baseline (T1), T2, and T3, as part of the routine care pathway.
They recelved automatic reminders for questionnaire
completion.
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eCoping was offered to patients (aged 18 years or older) if they
had a diagnosis of major depressive disorder, social anxiety
disorder, or panic disorder; met the national criteriaon the need
for specialized treatment; and were proficient in reading and
writing Norwegian. Patientswere offered alternative treatments
within specialist mental health care if they were experiencing
acute suicidal ideation, psychosis, or substance abuse; lacked
internet access; or displayed a need or preference for another
treatment modality. Eligibility was determined through a
face-to-face clinical assessment [32].

Ethical Consider ations

This study was approved by the Regiona Committee for
Medical and Health Research Ethicsin Norway (2015/878). All
procedures contributing to this study adhered to the ethical
standards established by the Norwegian Regional Ethics
Committee (REK), as well as the principles outlined in the
Declaration of Helsinki.

All included participants provided informed consent in
accordance with Norwegian law and recommendations. They
did not receive any compensation and were free to withdraw
consent at any time. Patients who consented to participate were
included in the analysis if they answered at least 1
outcome-related questionnaire at T1. Therapists were blinded
to patients’ study participation.

Treatment

eCoping is a therapist-guided standardized iCBT program for
depression, social anxiety, and panic disorder. The program’s
content and duration have been described in detail elsewhere
[32,33,39]. It was accepted for national implementation into
specialist health servicesin Norway in 2019 based on a health
technology assessment provided by the Norwegian Institute of
Public Health [40]. The program has demonstrated clinical
effectiveness in previous trials [32,33,39] and is currently
available through most health regions in Norway.

Therapists involved in the program are licensed health care
professionals, including clinical psychologists, registered nurses,
and clinical social workers, who underwent training and were
supervised by aspecialist psychologist. Thetherapists provided
10-15 minutes of weekly feedback to patients through the
eCoping platform and followed up via secure messages, texts,
or cals, as needed. Patients at risk of adverse events were
followed up according to the existing guidelines for specialist
mental health servicesin Norway.

Participating Hospitals

All 4 hospitals are genera public hospitals serving a specific
geographical area with specialized somatic and mental health
services: H1 (364,000 inhabitants), H2 (269,000 inhabitants),
H3 (201,000 inhabitants), and H4 (276,000 inhabitants). At
each hospital, outpatient units organized within community
mental health centers were responsible for iCBT delivery. H1
initiated the eCoping program in Norway in 2014, shortly
followed by H3 in the same year. H2 began eCoping in 2018
and H4 in 2021. Patients were referred by general practitioners
(GPs) for al hospitas (“GP-referred”). In addition, H1 and
H2—both large university hospitals—allowed patientsto contact
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the hospitals directly (“self-referred”). At H1, patients
self-referred via a secure message through a public health
website, while H2 accepted self-referrals via email to the
outpatient clinic. Thetreatment information isavailable on each
hospital’s website. Outreach to patients was done via social
media and newspapers, whereas GPs were informed about the
program by eCoping staff.

Outcomes

Patients' symptom severity, functional impairment, sickness
absenteeism, and the HRQoL were measured using
self-administered questionnaires on the eCoping technical
platform provided by the company Checkware AS [41]. The
following questionnaires were included in the analysis:

«  The9-item Patient Health Questionnaire (PHQ-9) [42]: The
PHQ-9 is a 9-item instrument that measures depression
severity on a scale of O (“not at al”) to 3 (“nearly every
day”) based on the major depression criteria of the
Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5). Total scores range from O to 27,
with higher scores indicating more severe depression. The
scale has been shown to be reliable and responsive to
change in other samples [43,44]. Internal consistency in
our sampleyielded Cronbach a=.85 at T1. Outcomeswere
reported as changes in mean scores, response (=50%
reduction from T1) [45], and remission (PHQ-9 score<b)
[46].

«  The Socia Phobia Inventory (SPIN) [47]: SPIN measures
the severity of social anxiety through 17 items, each rated
on a 5-point scale, ranging from 0 (“none’) to 4
(“extreme”). Total scores range from 0 to 68, with scores
above 19 indicating a need for further clinical evaluation.
In our sample, T1 Cronbach a=.89, indicating high internal
consistency. Outcomes were reported as mean score
changes, response (=55% reduction from T1) [47], and
remission (SPIN score<19).

«  ThePanic Disorder Severity Scale (PDSS) [48]: The PDSS
measures the severity of panic disorder through 7 items,
each rated on a 5-point scale, ranging from O (“none”) to 4
(“extreme”). Total scores range from 0 to 28, with scores
above 9 indicating a need for a formal diagnostic
assessment. In our sample, T1 Cronbach a=.87, indicating
good internal consistency. Outcomes were reported as mean
score changes, response (=40% reduction from T1) [48],
and remission (PDSS score<b).

« The 7-item Generalized Anxiety Disorder scale (GAD-7)
[49]: The GAD-7 assesses anxiety severity through 7 items,
each rated from O (“not at al”) to 3 (“nearly every day”).
Total scores range from 0 to 21, with higher scores
indicating more severe anxiety. The GAD-7 has
demonstrated strong psychometric properties and sensitivity
in detecting anxiety disorders in previous studies [50]. In
our sample, T1 Cronbach a=.86, indicating good internal
consistency. Outcomeswere reported as mean score changes
by hospital in the main anaysis and by time in the
supplementary analysis.

«  TheWork and Social Adjustment Scale (WSAS) [51]: The
WSAS is a 5-item questionnaire assessing the impact of
mental health difficulties on daily functioning, including
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work, leisure, social activities, and personal and family
relationships. Scores range from 0 to 40, with ascore above
20 indicating severe impairment. The WSAS has
demonstrated high internal consistency in previous studies
[51], and in our sample, Cronbach a=.77 at T1. Outcomes
were reported as mean score changes, response (=8 point
reduction from T1) [52], and remission (WSAS score<10)
[51].

The EQ-5D-5L [53]: The EQ-5D-5L is a generic HRQoL
measure assessing 5 dimensions of health. Each dimension
is rated on a Likert scale from 1 to 5, with responses
converted to a hedth state index value using a
preference-based weight. This typically ranges from 0 to
1, where 1 indicates perfect health, while O indicates a
health state equivalent of death. States below 0 are also
possible, indicating health-rel ated quality worse than death.
Outcomes were reported as differences in the mean index
values using Norwegian preference weights for al time
points [54].

Sickness-related absence: Patients reported the number of
days they were absent from work in the past 4 weeks. This
outcome was reported as the mean change in days absent.

Costs

Program costs per patient were estimated separately for each
hospital following the published checklist by Khan et al [55].
Program costs were categorized as follows:

« Infrastructure costs. These comprised maintenance and
implementation costs. Maintenance costsincluded hosting,
server storage, data management, and fees to the company
providing the technical platform for iCBT treatment.
Implementation costs were based on the time associated
with training cliniciansfor the eCoping treatment and costs
related to program administration and local management.
Detailed cost information was collected through close
contact with administrative staff at each of the participating
hospitals. Infrastructure costs were defined as afixed yearly
cost per patient. The share of annua tota iCBT
infrastructure cost belonging to study participants was
calculated and subsequently divided by the number of
patientsin the study. For patients starting treatment in 2022
or before, infrastructure costs for 2022 were used, whereas
2023 costs were applied for al other patients.

«  Therapists' costs. The cost of therapist guidance was based
on hospital-specific mean time estimates for the different
digital (and in-person) therapist-patient contacts as part of
the standardized program. A therapist unit price per hour
was calculated for each hospital according to the skill mix
of therapists (ie, clinical psychologists, nurses, and social
workers) and hospital wage levels. Separate unit costs for
2022 and 2023 were estimated. Data on average therapists
time per contact, skill mix, and wage levels were obtained
from contact with clinicians, administrative staff, quarterly
reports, and questionnaires. Thereafter, the therapist cost
per patient was calculated by multiplying each patient’'s
aggregated therapist time (hours) with the therapist unit
price. Therapist costs varied between patients according to
the number of modules completed. For patients starting
treatment in 2022 or before, the therapist unit pricefor 2022
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was used, whereas 2023 costs were applied for all other
patients.

Thetotal program cost for each patient was estimated by adding
the fixed infrastructure cost and the variable therapist cost. We
adjusted 2023 infrastructure costs and the therapist unit price
per hour to 2022 using the inflation index from Statistics
Norway [56]. Norwegian kroner (NOK) were converted to US
dollars (US $) using the conversion rate of US $1=NOK 9.62
in 2022 [57].

Statistical Analyses

Descriptive statistics were presented as means (SDs) for
continuous variables and as counts and percentages for
categorical variables. We report 95% Cl s, where relevant, and
considered 2-sided P<.05 to indicate statistical significance. All
analyses were conducted using Stata SE version 18.5[58].

Inthemain analysis, we analyzed symptom-rel ated instruments
separately by treatment group (PHQ-9 for depression, SPIN for
social anxiety disorder, and PDSS for panic disorder), while
work and socia impairment (WSAS), EQ-5D-5L, and
sickness-related absence were analyzed collectively. We
estimated treatment effects over time (ie, at T2 and T3) using
linear mixed effects models. Each patient-reported outcome
was analyzed adjusting for hospital (H1-H4), age, and gender
as fixed effects. “Patient” was treated as a random effect.
Normality of residuals for the linear models was assessed
through visua inspection of quantile-quantile plots. Mixed
models provide unbiased estimates under the assumption that
data are missing at random (MAR), while a complete case
analysis would be unbiased only under the more restrictive
missing completely at random (MCAR) assumption. Theresults
from these models were reported as regression coefficients for
the effect of time. Additionally, we estimated standardized effect
sizes for the PHQ-9, SPIN, the PDSS, and the WSAS using
Cohen d, which is calculated as the adjusted mean difference
from the mixed model divided by the SD of the variable at T1.
The main anayses were conducted following the
intention-to-treat (ITT) principle.

The hospital-level effect was assessed by including the
interaction between hospital and time in mixed effects models.
To maximize statistical power, hospital-timeinteraction anaysis
was conducted for instruments where al participants provided
data regardless of treatment assignment (ie, PHQ-9, GAD-7,
WSAS, and EQ-5D-5L). The predicted scoresfor each hospital
with respect to timewere examined vialine plots. To statistically
test the significance of the hospital-level effect, a likelihood
ratio (LR) test was performed comparing the time-hospital
interaction model with “hospital” asafixed covariate only. The
resulting P values from the LR test were reported alongside the
line plots.

To test the robustness of our findings, several sensitivity
analyses were conducted. Patient-reported outcomes were
examined over time across a broader set of measures within
each treatment group. The model was adjusted for additional
covariates (ie, referral pathway, employment status, and
medication use) to assess whether these factors alter the fixed
effect of time or hospitals on treatment outcomes. Treatment
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completion was explored by restricting the anaysis to
participants who completed at least 4 of 8 modules in the
depression group and 5 of 9 modules in the social anxiety and
panic disorder groups. To investigate differences in outcomes
between hospitals, additional analyses were conducted based
on hospital characteristics. H1 was compared with all other
hospitals, as it was the first to implement eCoping and has the
most experience with the treatment. A second comparison
grouped H1 and H2, both large university hospitals with
self-referral pathways, against H3 and H4, which are smaller
and accept patients by GP referral only. Finally, following the
recommendations by Faria et al [59] and Hague et al [60], the
potential impact of datamissing not at random was assessed by
imputing missing data using chained equations (MICE),
followed by delta adjustment of 10%-30%, assuming worse
outcomes among those with missing data. The relevant Stata
code isavailable in Multimedia Appendix 1.

Results

Participants Characteristicsat T1

A detailed description of the study sample, including patients
who provided consent and met theinclusion criteria, is presented
in the flowchart in Figure 1. The characteristics of the

Figure 1. Study flowchart. T2: posttreatment; T3: 6-month follow-up.

Khan et d

participating patients at T1 are summarized in Table 1. A total
of 1150 patientswereinvited to participatein the study, of which
571 (49.7%) consented to participate (Figure 1). The majority
received treatment in H1 (376/565, 66.5%), followed by H4
(96/565, 17.0%), H2 (52/565, 9.2%), and H3 (41/565, 7.3%).
None of the patientsin the social anxiety group at H3 consented
to participate. At H3 and H4, education and civil status were
not part of the routine care T1 data collection due to the local
data protection. Of the study’s 565 participants, 356 (63.0%)
were females, 226 (40.0%) were single or living alone, and the
mean agewas 32.9 (SD 10.9) years. The proportion with higher
education was 41.7% (177/424), while 76.4% (425/556) were
either employed or students. Participants had moderately high
symptom severity and impairment, asindicated by their PHQ-9
(mean 14.0, SD 5.74), SPIN (mean 40.3, SD 11.87), PDSS
(mean 12.3, SD 5.52), and WSAS (mean 21.0, SD 8.25) scores.
The mean EQ-5D-5L utility scoreat T1 was0.59 (SD 0.25). In
total, 151 (26.7%) of the patients were self-referred, whereas
413 (73.1%) werereferred by either a GP or aspecialist. A total
of 169 (30.3%) patients were taking antidepressants or
anxiolytics at T1, with H3 (24/41, 58.5%) and H4 (55/96,
57.3%) reporting a higher proportion of medicine use in the
sample compared to H1 (137/376, 36.4%) and H2 (20/52,
38.5%).

‘ Consented to participate in the study (N=571) ‘

Missing data*®

at baseline

=
@
=
©
[ =4
<

{n=565)

Missing data® at
baseline (n=1)

Missing data*® at
baseline (n=3)

Missing data*® at
baseline (n=1)

Missing data® at
baseline (n=1)

Completed atleast
1 guestionnaire at
baseline

{n=376)

Completed at least
1 questionnaire at
baseline

(n=52)

Completed atleast
1 questionnaire at
baseline

(n=41)

Completed at least
1 questionnaire at
baseline

(n=96)

Completed T2
assessment

(n=221)

Completed T3
assessment

(n=104)

Completed T2
assessment

(n=34)

Completed T2
assessment

(n=18)

Completed T2
assessment

(n=46)

Completed T3
assessment

(n=10)

Completed T3
assessment

(n=7)

Completed T3
assessment

(n=8)

*Patients were excluded if they did not respond to any questionnaire at baseline.
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Table 1. Characteristics of participants at T12 (overall and by hospital).

Characteristics Total participants (N=565) 1b (n=376) H2° (n=52) Had (n=41) H4® (n=96)

Gender, n (%)
Female 356 (63.0) 246 (65.4) 26 (50.0) 21 (51.2) 63 (65.6)
Male 209 (37.0) 130 (34.6) 26 (50.0) 20 (48.8) 33(34.4)

Education | ,N (%)

Primary 41(7.3) 38 (10.1) 3(5.8) N/AD N/A
Secondary 179 (31.7) 152 (40.4) 27 (51.9) N/A N/A
Higher 177 (31.3) 158 (42.0) 19 (36.5) N/A N/A
Missing 168 (29.7) 28 (7.4) 3(5.8) 41 (100) 96 (100)

Civil status’, n (%)

Single 226 (40.0) 191 (50.8) 35(67.3) N/A N/A
Married/cohabiting 198 (35.0) 182 (48.4) 16 (30.8) N/A N/A
Missing 141 (25.0) 3(0.8) 1(19) 41 (100) 96 (100)
Referral type, n (%)
Sdf-referred 151 (26.7) 139 (37.0) 12 (23.1) 0 0
GP-referred 413 (73.1) 236 (62.8) 40 (76.9) 40 (97.6) 96 (100)
Missing 1(0.4) 1(0.3) 0 1(2.4) 0
Treatment group, n (%)
Depression 271 (48.0) 176 (46.8) 22 (42.3) 32(78.0) 41 (42.7)
Social anxiety 157 (27.8) 103 (27.4) 19(36.5) 0 35(36.5)
Panic disorder 137 (24.2) 97 (25.8) 11(21.2) 9(22.0) 20 (20.8)
Medicine use, n (%)
Antidepressants 73(12.9) 44 (11.7) 2(3.8) 5(12.2) 22 (22.9)
Anxiolytics 96 (17.0) 59 (15.7) 11(21.2) 8(19.5) 18 (18.8)
Hypnotics 20 (3.5) 8(2.1) 1(19) 4(9.8) 7(7.3)
Pain medication 7(1.2) 5(1.3) 0 2(49 0
Psychostimulants 10 (1.8) 2(0.5) 2(3.8) 1(2.4) 5(5.2)
Other 30(5.3) 19 (5.1) 4(7.7) 4(9.8) 3(31)
None 320 (56.6) 234(62.2) 30(57.7) 17 (41.5) 39 (40.6)
Missing 9(1.6) 5(1.3) 2(38) 0 2(2.1)
Employment status, n (%)
Employed 377 (66.7) 267 (71.0) 24(46.2) 28 (68.3) 58 (60.4)
Student 48 (8.5) 21 (5.6) 14 (26.9) 2(4.9) 11 (11.5)
Welfare benefits 101 (17.9) 64 (17.0) 10(19.2) 6 (14.6) 21(21.9)
Other! 30(5.3) 20 (5.3) 2(3.8) 5(12.2) 3(31)
Sickness-related absence® 210(37.2) 142 (37.8) 11(21.2) 19 (46.3) 38(39.6)
Missing 9(16) 4(1.1) 2(3.8) 0 3(3.1)
Age (years; n=563), mean (SD) 32.9(10.9) 33.3(10.9) 29.4(10.1) 34.7 (11.9) 32.3(10.8)
Symptom duration (years, n=156)", mean (SD)  7-9 (9.9) 8.0(10.1) 7.2(82) N/A N/A
Workweek (n=371), mean (SD)
Hours worked 33.2(16.2) 335(13.2) 33.9(31.0) 33.0(20.9) 30.5 (13.8)
https://www.j mir.org/2025/1/e73067 JMed Internet Res 2025 | vol. 27 | €73067 | p. 6
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Characteristics Total participants (N=565) 410 (n=376) H2° (n=52) Ha3d (n=41) H4® (n=96)
Days worked 45(1.4) 45(1.4) 43(1.4) 41(13) 45(1.6)

Symptom severity and functioning, mean (SD)
PHQ-9' (n=558) 14.0 (5.7) 137 (5.8) 13.4(6.2) 15.1(5.5) 14.8 (5.4)
GAD-7™ (n=557) 10.7 (4.8) 10.4 (4.9) 9.9 (4.1) 11.9 (4.8) 11.8 (4.6)
SPIN™ (n=155) 40.3 (11.9) 40.1 (11.9) 38.0 (15.2) N/A 42.0(9.8)
PDSS® (n=136) 12.3(5.5) 12.5(5.5) 10.4 (3.9) 12.1 (4.8) 12.7 (6.5)
WSASP (n=559) 21.0(8.2) 20,5 (8.3) 20.8 (8.4) 22,5 (8.0) 22.3(7.9)
EQ-5D-5L (n=559) 0.59 (0.25) 0.60 (0.26) 0.63 (0.21) 0.56 (0.26) 0.55 (0.24)

&T1: baseline.

PH1: Haukeland University Hospital.

®H2: St Olavs Hospital.

9H3: Vestfold Hospital.

€H4: Innlandet Hospital.

"Based on information from H1 and H2 only.

9IN/A: not applicable.

hGp: genera practitioner.

iLong—term sickness, disability, job seeker, and job training.
jHomemaker, retired, or other.

I(Any sickness-related absence in the past 4 weeks for those who are employed.

IPHQ-9: 9-item Patient Health Questionnaire.
MGAD-7: 7-item Generalized Anxiety Disorder scale.
"SPIN: Social Phobia Inventory.

®PDSS: Panic Disorder Severity Scale.

PWSAS: Work and Social Adjustment Scale.

Patient-Reported Outcomes Over Time

Table 2 presents descriptive statistics and results from the mixed
models, including standardized effect sizes for each outcome.
The models show that patients had a reduction in symptom
severity, as measured by the PHQ-9, SPIN, and the PDSS at
T2, with improvements maintained at T3. For example, for the
depression program, a mean reduction of —4.4 and —5.5 points
onthe PHQ-9 wasfound at T2 and T3, with effect sizesof —0.85
and —1.08, respectively. Additionally, when analyzing the total
sample, the WSAS score reduced at both T2 and T3, with effect
sizes of —0.59 and —0.85, respectively. The EQ-5D-5L utility

https://www.jmir.org/2025/1/€73067

RenderX

score improved at T2 and was maintained at T3, increasing by
0.11 and 0.12 points, respectively, from T1 (0.59). Furthermore,
patients reported a reduction of 3.2 sick leave days at T2 and
7.7 sick leave days at T3 compared to T1. Regression
coefficients, indicating the fixed effect of time, were statistically
significant for all patient-reported outcomes at both T2 and T3.
Sensitivity analyses indicated that the regression coefficients
for the fixed effect of time were robust to adjustment of
additional covariates and did not vary greatly for those who
fulfilled the predefined criteriafor treatment completion (Tables
S1-S3in Multimedia Appendix 1).
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Table 2. Observed and predicted patient-reported outcomes over time.

Khan et d

Group/outcome Descriptive statistics Regression coefficient for time
Time point Participants, n (%) Mean (SD) Estimate (95% CI)®  Standardized effect size”
Depression
PHO-9° T1¢ 267 (98.5) 159(5.1) N/A® N/A
PHQ-9 1o 143 (52.8) 11.1(6.0) -4.4(-5.2t0-3.6) -0.85
PHQ-9 T39 56 (20.7) 9.1(54) —-5.5(-6.7t04.3) -1.08
Social anxiety disorder
SPIN® T1 155 (98.7) 40.3 (11.9) N/A N/A
SPIN T2 81 (51.6) 26.6 (15.4) -13.2(-16.0t0-10.4) -1.11
SPIN T3 28 (17.8) 22.4(15.9) -155(-19.9t0-11.1) -1.30
Panic disorder
PDSS T1 136 (99.3) 12.3 (5.5) N/A N/A
PDSS T2 73(53.3) 78(5.3) —4.4(-5510-3.3) -0.79
PDSS T3 42(30.7) 6.5 (5.0) -5.3(-6.7t0-4.0) -0.96
All
WSAS T1 559 (98.9) 21.0(7.8) N/A N/A
WSAS T2 299 (52.9) 15.8(9.1) —4.6(-5.410-3.9) -0.59
WSAS T3 126 (22.3) 12.2 (8.0) —6.6 (—7.9t0-5.5) -0.85
EQ-5D-5L T1 554 (98.1) 0.59 (0.24) N/A N/A
EQ-5D-5L T2 308 (54.5) 0.72 (0.21) 0.11 (0.08t0 0.13) N/A
EQ-5D-5L T3 129 (22.8) 0.78 (0.18) 0.12 (0.09 to 0.15) N/A
Sick leave (days) T1 231 (61.3) 15.5 (11.8) N/A N/A
Sick leave (days) T2 122 (32.4) 125 (12.2) -3.2(-5.4t0-0.9) N/A
Sick leave (days) T3 40 (10.6) 9.9(10.3) —7.7(-11.5t0-3.9) N/A

3Fixed effect of time, adjusted for age, gender, and hospital as covariates.
bStandardized effect size (Cohen d).

PHQ-9: 9-item Patient Health Questionnaire.

4T1: baseline.

EN/A: not applicable.

fra: posttreatment

9T3: 6-month follow-up.

NSPIN: Social Phobial nventory.

IPDSS: Panic Disorder Severity Scale.

JwsAS: Work and Social Adjustment Scale.

Patient-Reported Outcomes by Hospital

Figure 2illustratesthe predicted mean PHQ-9, GAD-7, WSAS,
and EQ-5D-5L scoresfor each hospital at T1, T2, and T3, along
with their corresponding 95% Cls and the P value from the LR
test comparing the hospital-time interaction model with
“hospital” as a fixed covariate only. Visualy inspecting the
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plots showed overlapping 95% Cls at T2 or T3 for al the
patient-reported outcomes, indicating no differencein the effect
between hospitalsover time. The LR tests (all P>.15) supported
thisfinding. The supplementary analysis, where hospitals were
compared based on key characteristics, also did not indicate
any difference in the effect between hospitals (Figures S1-S3
in Multimedia Appendix 1).
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Figure 2. Estimated patient-reported outcomes by hospital over time. GAD-7: 7-item Generalized Anxiety Disorder scale; H1: Haukeland University
Hospital; H2: St Olavs Hospital; H3: Vestfold Hospital; H4: Innlandet Hospital; PHQ-9: 9-item Patient Health Questionnaire; T1: baseline; T2:
posttreatment; T3: 6-month follow-up; WSAS: Work and Social Adjustment Scale.
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Clinically Relevant Effects

We estimated clinically relevant effectsusing literature-informed
cutoffs[45-48,51,52] for response and remission for the PHQ-9,
SPIN, PDSS, and WSAS. These are summarized in Table 3. In
the depression group, 44/140 (31.4%) patients responded to
treatment, while 21/79 (26.6%) patients in the socia anxiety
group and 37/72 (51.4%) patients in the panic disorder group

https://www.jmir.org/2025/1/€73067
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showed a positive treatment response. Regarding remission,
17/139 (12.2%) patientsin the depression group, 26/73 (35.6%)
patientsin the social anxiety group, and 23/67 (34.3%) patients
in the panic disorder group achieved remission, as measured by
the PHQ-9, SPIN, and PDSS, respectively. In terms of work
and social functioning (WSAS), 97/294 (33.0%) patients
positively responded to treatment, whereas 60/261 (23.0%)
achieved remission.
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Table 3. Proportion of patients with clinically relevant symptom reduction.
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Response type and group Outcome Cutoff; study Participants, n (%)
Positive response
Depression (n=140) PHQ-9? —50%; Centers for Medicare & Medicaid Services [45] 44 (31.4)
Socia anxiety (n=79) SPINP —55%; Connor et a [47] 21 (26.6)
Panic disorder (n=72) PDSSC —40%; Furukawa et al [48] 37 (51.4)
All (n=294) wsa<d -8 points; Rush et al [52] 97 (33.0)
Negative response
Depression (n=140) PHQ-9 +50%; Centers for Medicare & Medicaid Services [45] 4(2.9)
Social anxiety (n=79) SPIN +55%; Connor et a [47] 1(1.3)
Panic disorder (n=72) PDSS +40%; Furukawa et al [48] 6(8.3)
All (n=294) WSAS +8 points; Rush et al[52] 15(5.1)
No change
Depression (n=140) PHQ-9 +49%; Centersfor Medicare & Medicaid Services [45] 92 (65.7)
Socia anxiety (n=79) SPIN +54%; Connor et a [47] 57 (72.2)
Panic disorder (n=72) PDSS +39%; Furukawa et al [48] 29 (40.3)
All (n=294) WSAS +7 points; Rush et al [52] 182 (61.9)
Remission
Depression (n=139) PHQ-9 Score<b; Angstman et al [46] 17 (12.2)
Social anxiety (n=73) SPIN Score<19; Connor et a [47] 26 (35.6)
Panic disorder (n=67) PDSS Score<b; Furukawa et a [48] 23(34.3)
All (n=261) WSAS Score<10; Mundt et a [51] 60 (23.0)

3PHQ-9: 9-item Patient Health Questionnaire.
BSPIN: Social Phobial nventory.

®PDSS: Panic Disorder Severity Scale.
dWSAS: Work and Social Adjustment Scale.

Attrition and Adherence

Attrition was assessed in terms of questionnaire completion,
while adherence was evaluated in terms of modules compl eted.
Table 4 summarizes the difference in questionnaire completion
by demographic characteristics, treatment group, hospital, and
module compl etion. Inthe overall sample (N=565), 319 (56.5%)
participants completed questionnaires at T2, while 129 (22.8%)
completed questionnaires at T3.

Among demographic characteristics, questionnaire completion
did not depend on gender, civil status, or employment status
but was positively associated with age and education. The mean
age of the sample at T1 was 32.9 (SD 10.92) years, but those
completing T2 and T3 questionnaireswere on average 34.2 (SD
11.26) and 35.2 (SD 11.74) years old. In the overall sample,
177 (31.3%) had completed higher education, but among those
completing questionnaires at T2 and T3, the share of higher
education was 122 (38.2%) and 63 (48.8%), respectively.
Self-referred patients were more likely to respond to
guestionnaires at T2 and T3, while those indicating medication
use at T1 were more likely to respond at T3.

https://www.jmir.org/2025/1/€73067

The level of questionnaire completion was similar across
treatment groups at T2 but varied at T3, with the social anxiety
group having the lowest completion rate. Questionnaire
completion aso differed between hospitals, with H3 and H4
having the lowest completion rates.

Patients completed a mean of 4.6 (SD 2.39) modules
(depression: mean 4.6, SD 2.33; social anxiety disorder: mean
4.4, SD 2.51; panic disorder: mean 4.7, SD 2.37), which varied
between hospitals (H1: mean 4.3, SD 2.32; H2: mean 5.08, SD
2.53; H3: mean 5.7, SD 2.43; H4: mean 4.6, SD 2.42). Treatment
completion was achieved by 54.2% (294/542) of patients
(depression: 165/260, 63.5%; social anxiety disorder: 64/150,
42.7%, panic disorder: 65/132, 49.2%), whereas 12.9% (70/542)
completed all thetreatment modules (depression: 43/260, 16.5%;
social anxiety disorder: 15/150, 10%; panic disorder: 12/132,
9.1%). Module and questionnaire completion were positively
associated. Participants who completed the T2 assessment
completed on average 5.7 (SD 2.10) modules, while those who
completed the T3 assessment completed on average 6.1 (SD
2.11) modules. In contrast, participants who did not complete
the T2 or the T3 assessment completed only 3.1 (SD 1.94) and
4.1 (SD 2.28) modules on average, respectively. Supplementary
analysis showed that treatment completion in terms of modules
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completed yielded similar resultsto the main analyses. Exploring
different scenarios for data being missing not at random
indicated that patients experienced improvement in all outcomes

Table 4. Questionnaire completion at T2% and T3" time points.

Khan et d

at al time points, except for EQ-5D-5L at 30% deltaadjustment,
where there was no change in outcomes at T3 compared to T1
(Tables $4 and S5 in Multimedia Appendix 1).

Characteristics

T1¢ (N:565), n (%) T2 (n=319), n (%) T3 (n=129), n (%)

Demographics
Female
Married/cohabiting
Completed higher education
Employed or student
Self-referred
Using medicine
Treatment group
Depression
Social anxiety
Panic disorder
Hospital
H1d
H2°
H3'
H49
M odules completed
All
24

356 (63.0) 205 (64.3) 75 (58.1)
198 (35.0) 124 (38.9) 52 (40.3)
177 (31.3) 122 (38.2) 63 (48.8)
425 (75.2) 245 (76.8) 103 (79.8)
151 (26.7) 102 (32.0) 81 (62.8)
237 (41.9) 124 (38.9) 41 (31.8)
271 (48.0) 154 (48.3) 58 (45.0)
157 (27.8) 86 (27.0) 29 (22.5)
137 (24.2) 79 (24.8) 42 (32.6)
376 (66.5) 221 (69.3) 104 (80.6)
52(9.2) 34(10.7) 10(7.8)
41(7.3) 18 (5.6) 7(5.4)

96 (17.0) 46 (14.4) 8(6.2)

70 (12.4) 62 (19.4) 31 (24.0)
361 (63.9) 263 (82.4) 113 (87.6)

&72: posttreatment

bT3: 6-month follow-up

T1: basdline

9H1: Haukeland University Hospital.
€H2: St Olavs Hospital.

fH3: Vestfold Hospital.

9H4: Innlandet Hospital.

Costs

Thetotal mean program costs per patient, as presented in Table
5, showed major differences between hospitals. Costs varied
from US $636.41 per patient at H4 to US $2152.47 per patient
at H2. To highlight theimpact of the fixed annual infrastructure
costs versus the patient-dependent therapist costs, separate costs
were presented for patients starting treatment in 2022 or earlier
versus patientswho started treatment in 2023 or later. The 2022
and 2023 columns show that the total mean program costs
largely comprised infrastructure costs per patient, which are

https://www.jmir.org/2025/1/€73067
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influenced by the volume of patientstreated each year. Thiscan
be illustrated for H2, where the number of patients decreased
by 51% from 2022 to 2023, causing the infrastructure costs to
increase from US $1414.66 to US $2893.19 per patient (Table
5). For H1 and H3, minor changeswere observed between 2022
and 2023. In H4, only 2023 costs were presented, since the
inclusion of study participants started in 2023. The detailed
subdivision of infrastructure costs into maintenance,
implementation, and number of patients treated can be found
in Table S6 in Multimedia Appendix 1.
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Table5. Program costs per patient (2022 NOK2-US $ exchange rate) by year and by hospital.

Khan et d

Years and hospitals Participants, n (%) Infrastructure cost (US $), Therapist guidance cost (US$),  Tota cost (US $),
mean (SD) mean (SD) mean (SD)
All years
H1P 376 (66.5) 782.66 (75.3) 229.47 (67.2) 1012.12 (104.0)
HoC 52 (9.2) 1898.02 (700.3) 254.43 (65.7) 2152.47 (701.4)
Had 41(7.3) 435.16 (13.6) 258.29 (76.9) 693.45 (78.0)
Hae 96 (17.0) 401.68 (0.0) 234.73 (71.5) 636.41 (71.5)
Total 565 (100) 795.37 (442.9) 234.75 (69.0) 1030.12 (451.6)
2022
H1 169 (79.0) 865.89 (0.0) 234.13 (63.4) 1100.02 (63.4)
H2 35 (16.4) 1414.66 (0.0) 255.84 (66.6) 1670.51 (66.6)
H3 10 (4.7) 458.8 (0.0) 257.45 (81.9) 716.25 (81.9)
H4 N/AT N/A N/A N/A
Total 214 (100) 936.63 (228.6) 238.77 (65.2) 1175.39 (242.6)
2023
H1 207 (59.0) 714.7 (0.0) 225.66 (70.0) 940.37 (70.0)
H2 17 (4.8) 2893.19 (0.0) 251.56 (65.6) 3144.74 (65.6)
H3 31(8.8) 42754 (0.0) 258.56 (76.6) 686.10 (76.6)
H4 96 (27.4) 401.68 (0.0 234,73 (71.5) 636.41 (71.5)
Total 351 (100) 709.24 (514.5) 232.30(71.2) 941.54 (521.6)

3NOK: Norwegian kroner; an exchange rate of US $1=NOK 9.62 in 2022 was applied.

PH1: Haukeland University Hospital.

®H2: St Olavs Hospital.

9H3: Vestfold Hospital.

®H4: Innlandet Hospital.

N/A: not applicable; inclusion of patientsin H4 started in 2023.

Therapist costs per patient showed a dlight variation, both
between hospitals and within hospitals (ie, 2022 vs 2023).
Overall, the mean therapist costs per patient varied from US $
229.47 at H1to US $258.29 at H3 per patient between hospitals,
whereas small differences were observed between years (2022:
US $234.13-$257.45 per patient; 2023: US $225.66-$258.56
per patient), as shown in Table 5. Thetherapist cost differences
can be attributed to both the hospital -specific therapist unit price
per hour and the number of modul es completed per patient. The
therapist unit price per hour is detailed by hospital and by year
in Table S6 in Multimedia Appendix 1.

Discussion

Principal Findings

This study evaluated the costs and effects of therapist-guided
iCBT (eCoping) in routine specialist care, comparing outcomes
between health regions in Norway. Our sample, representative
of patients in specialist outpatient mental health services in
Norway [61], achieved reductions in symptom severity,
improvementsin functioning, and enhancementsin the HRQoL,
with effects sustained at the 6-month follow-up. These results
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were largely consistent between hospitals. Therapist costs per
patient were also comparable, but we found notable differences
in infrastructure costs per patient, mainly due to the number of
patients treated in each hospital. To the best of our knowledge,
thisis the first study to examine the costs and outcomes of an
iCBT program between hospitals over such a broad range of
outcomes.

Comparing the symptom severity outcomes from our study to
previous studies, we found mixed results. Socia anxiety
treatment performed comparably to a previous single-site
evaluation of eCoping [33], whereas depression and panic
disorder treatments had slightly lower effects[32,39]. Similarly,
comparing our study’s outcomes with those of other iCBT
treatments in routine care, we found that patients with panic
disorder and socia anxiety experienced improvements consi stent
with published reports [62,63], but eCoping's effect on
depression was somewhat |ower [62]. Overall, our sample had
lower trestment adherence compared to previous studies[32,62].
That could possibly explain the observed difference, although
treatment completion did not ater clinical outcomes for our
sample (Table S3 in Multimedia Appendix 1). Unsurprisingly,
our study’s effectivenessis also lower when compared to similar
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iCBT treatments evaluated in RCTs[5,64], but that is expected
due to stricter protocols and the “adherence fostering” effect
typically seen in controlled trial settings [62]. Despite these
differences, eCoping is more effective compared to the reported
effectiveness of treatment-as-usual (TAU) in Nordic countries
[65] and demonstrates similar outcomes compared to other
evidence-based treatments in routine care [66].

Beyond improvements in symptom severity, eCoping was
associated with substantial gains in work adjustment, social
functioning, and the HRQoL . The changein WSA S scoresaligns
with the effectiveness of other evidence-based interventions
[67]. TheHRQoL alsoimproved inlinewith clinical outcomes,
with EQ-5D-5L index gains observed acrossall disorders. These
outcomes are comparable to similar interventions in mental
health care [68].

Norway uses a decentralized model for guided iCBT
implementation, allowing hospitals to independently opt in to
the eCoping program and to tail or its organization to local needs.
Degspite variations in referral pathways (eg, self-referral vs
GP-only referral), service history, patient volume, therapist skill
mix, and capacity [69], eCoping demonstrated consistent
effectiveness across the 4 participating hospitals in the main
and supplementary analyses. Thisindicatesthat therapist-guided
iCBT, when scaled from a single-unit offer to a national
program, can deliver consistent outcomes in new locations.

From a cost standpoint, we observed consistent therapist costs
per patient between hospitals but large variations in
infrastructure costs per patient. In line with the previous
literature [29,30], patient volume was the primary factor
influencing fixed infrastructure costs per patient. In our study,
H2 struggled with patient recruitment, possibly due to
implementation challenges, and experienced alargeincreasein
infrastructure costs per patient from 2022 to 2023. This
highlights the challenges of integrating iCBT into traditional
hospital settingsand hasimplicationsfor both cost-effectiveness
and implementation. Gega et a [70] highlighted that patient
recruitment costsare rarely considered in economic evaluations,
despite being a key determinant of an intervention's
cost-effectiveness. Variations in recruitment rates across
hospitals further emphasize the need for hybrid-design studies
to assess strategies that enhance the program’s uptake and
efficient use of resources. Although direct cost comparisons
with previous studies are difficult due to methodological
differences, our therapist costs (US $234.75 per patient) were
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lower than prior estimates (US $140.31-$2929.94; n=8), while
total costs, including infrastructure (US $1030.12 per patient),
were somewhat higher (US $218.12-$1530.41; n=4) [71].

From asocietal perspective, itisof interest to compare program
coststo the observed reduction in sickness absence. Participants
reported an average reduction of 3.2 days in sickness-related
absence posttreatment and 7.7 days at 6-month follow-up—a
large improvement compared to similar interventions [72].
Applying the approach of Aasdahl et al [73)], the observed sick
leave change corresponded to an average productivity gain of
US $1166.35 per month posttreatment and US $2825.07 per
month at 6-month follow-up. Essentially, the program cost of
US $1030.12 per patient seemsto be recovered by awide margin
with the observed change in productivity.

Limitations

This study has several limitations. The lack of a control group
precludes direct evaluation of eCoping's effectiveness and
cost-effectivenessrel ative to acomparator and precludes causal
interpretations of effects. Additionally, low data completion
and program adherence may have reduced the precision of our
results and introduced bias. Although we maximized the use of
the available data for hospital-level analyses, large variations
in sample sizes across hospitals, paired with a lack of
information about therapist expertise and implementation
fidelity, may have limited our ability to detect differences
between hospitals. We are cognizant that our findings are
context specific and may not be generalizable to other health
care settings. Future studies could benefit from participation
from more hospitals and a control arm for comparison.

Conclusion

This study demonstrates that eCoping in routine specialist care
shows satisfactory improvements in symptom reduction,
functioning, and the HRQoL , with sustained effects at 6-month
follow-up. Notably, these results were consistent across
hospitals. The therapists costs between hospitals were also
comparable, but the infrastructure costs per patient varied due
to differencesin patient volume. Addressing challengesrelated
to adherence and patient recruitment could further enhance the
program’ s effectiveness and efficient use of resources. We hope
that our study highlights the importance of reviewing local
variation in both costs and outcomes in order to achieve
successful implementation of therapist-guided iCBT.
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