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Abstract
Introduction: There is neither strong evidence on effective
treatments for patients with chronic back pain (CBP) and depressive disorder nor sufficiently available mental health
care offers. Objective: The aim is to assess the effectiveness
of internet- and mobile-based interventions (IMI) as a scalable approach for treating depression in a routine care setting. Methods: This is an observer-masked, multicenter,
pragmatic randomized controlled trial with a randomization
ratio of 1:1. Patients with CBP and diagnosed depressive disorder (mild to moderate severity) were recruited from 82 orthopedic rehabilitation clinics across Germany. The intervention group (IG) received a guided depression IMI tailored
to CBP next to treatment-as-usual (TAU; including medication), while the control group (CG) received TAU. The prima-
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ry outcome was observer-masked clinician-rated Hamilton
depression severity (9-week follow-up). The secondary outcomes were: further depression outcomes, pain-related outcomes, health-related quality of life, and work capacity. Biostatistician blinded analyses using regression models were
conducted by intention-to-treat and per protocol analysis.
Results: Between October 2015 and July 2017, we randomly
assigned 210 participants (IG, n = 105; CG, n = 105), mostly
with only a mild pain intensity but substantial pain disability.
No statistically significant difference in depression severity
between IG and CG was observed at the 9-week follow-up
(β = –0.19, 95% CI –0.43 to 0.05). Explorative secondary depression (4/9) and pain-related (4/6) outcomes were in part
significant (p < 0.05). Health-related quality of life was significantly higher in the IG. No differences were found in work
capacity. Conclusion: The results indicate that an IMI for patients with CBP and depression in a routine care setting has
limited impact on depression. Benefits in pain and healthrelated outcomes suggest that an IMI might still be a useful
measure to improve routine care.
© 2020 S. Karger AG, Basel
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Cognitive behavioral therapy (CBT) is regarded as effective in treating depression in complex patients with
chronic back pain (CBP) and comorbid depression [1],
given its effectiveness in other comorbid depression and
somatic disease entities [2–4] as well as its probable effectiveness in individuals with CBP [5–7]. However, the
challenge of limited availability and accessibility of evidence-based psychotherapeutic interventions for this patient group remains unsolved [8]. The absence of “easy to
prescribe” evidence-based interventions, apart from antidepressant drugs that are neither indicated for nor preferred by all patients [9, 10] might be one of the reasons
that (somatic) health care professionals struggle with the
adequate referral of patients with comorbid depression.
Internet- and mobile-based interventions (IMI) have
been suggested as promising approaches to further close
this gap in mental health provision [10–12]. IMI proved
to be highly efficacious for people with clinical depression
[13], and they might also work for patients with somatic
conditions [11, 14, 15]. Implemented into routine CBP
care, they may provide an innovative way of lowering the
disease burden of patients with both CBP and depression,
as suggested by a small IMI trial in people with CBP and
emotional distress [16]. However, evidence to date stems
mostly from efficacy trials based on general population
samples. It remains to be seen whether results can be replicated when IMI are integrated into routine health care
[17].
The aim of the present study is to evaluate whether
eSano BackCare-D, an IMI specially developed for CBP
patients with depression, is effective: (1) in reducing depression severity, (2) in terms of depression remission
and reliable change, health-related quality of life, pain intensity, pain-related disability, self-efficacy, and work capacity, and (3) as well as safe in terms of adverse events
and side effects in patients with CBP and a depressive
disorder compared to treatment as usual (TAU).
Materials and Methods
Study Design and Participants
This parallel, two-group, observer-blinded, multicenter randomized controlled trial was conducted to evaluate the effectiveness and cost-effectiveness of eSano BackCare-D in addition to
TAU (intervention group, IG) compared with TAU alone (control
group, CG). The present paper reports the effectiveness results.
The trial was registered at the WHO International Clinical Trials
Registry: DRKS00009272, was approved by the local ethics authorities (REC No. 8022-6-BW-H-2015; No. 297/14_150513) and
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monitored by the Clinical Trial Unit Freiburg as well as by an independent Data Safety and Monitoring Board (DSMB, M.Ha.,
M.Hä., L.K.). All analyses are reported in accordance with the
CONSORT 2010 Statement [18, 19] and the methodological recommendations for trials of psychological interventions [20]. Details are available in the study protocol [21]. Changes to the study
protocol can be found in online supplementary eTable 1 (see www.
karger.com/doi/10.1159/000511881 for all online suppl. material).
Study outcomes were assessed via telephone and online selfreport at baseline (T0) and over a 9-week and 6-month follow-up
period after randomization (T1, T2). Trial participants received
EUR 15 per completed follow-up telephone assessment.
Participants were recruited by means of two recruitment strategies: personal recruitment by clinical staff in eight orthopedic rehabilitation clinics at patient discharge, and online recruitment
after patient discharge using flyer and information letters distributed by 74 orthopedic rehabilitation clinics. Individuals had to
score positive twice (≥5; highly sensitive score for potential depression [22]) out of three Patient Health Questionnaire-9 (PHQ9) [23] screenings within a 3-month period. When informed consent was provided, they were invited for an online and telephone
assessment including a telephone-administered structured clinical
interview for mental disorders (Structured Clinical Interview for
DSM-5, SCID) [24].
The inclusion criteria were: (1) age 18 years and older, (2) back
pain (diagnosed by the treating physician/from the medical records) and pain chronicity of at least 6 months (reported by the
patient), (3) meeting DSM-IV criteria for a mild-to-moderate depressive episode or persistent depressive disorder, (4) German language skills, and (5) internet and PC access. Patients were excluded if they: (1) had ongoing or planned psychotherapy within the
forthcoming 3 months, (2) were currently suicidal or had had suicidal attempts within the past 5 years, or (3) had a severe depressive
episode. Participants with severe depressive episodes were excluded due to request from the ethics committee. Participants without
a DSM depression diagnosis at baseline (criterion 3) were considered for inclusion in a different, concomitantly running prevention trial [25, 26].
Randomization and Masking
Participants were randomly allocated to IG or CG (1: 1 ratio,
stratified by the center with eight [on-site recruitment in eight units]
plus one [online recruitment] strata) with permuted block randomization [4, 6, 8] by an independent researcher not otherwise involved
in this trial (S.S.), who used an automated web-based randomization
program (https://www.sealedenvelope.com). The researchers who
recruited and screened participants for eligibility and conducted the
baseline assessments via telephone were kept blinded to the randomization status. The final part of the baseline assessment was performed using online self-reports. Telephone interviews with participants at T1 and T2 were conducted by independent interviewers
to keep outcome assessors blinded to the randomization status. Participants and eCoaches in the online intervention could not be
masked given the nature of the intervention. A biometrician (M.M.),
who was blinded to group allocation and not otherwise involved in
the study, conducted the statistical analysis.
Procedure
eSano BackCare-D is a guided self-help IMI based on CBT with
six regular and three optional sessions, including (homework) as-
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Introduction

completed treatment sessions, overall attrition rate), and patient
satisfaction (Client Satisfaction Questionnaire; CSQ-8) [39].
Health care resource utilization data were assessed using the German translation of the Trimbos Institute and Institute of Medical
Technology Questionnaire for Costs Associated with Psychiatric
Illness (TiC-P) [40].
Adverse Events and Side Effects
Side effects and adverse events were investigated in five ways.
Firstly, side effects of psychotherapy were identified using the Assessment of Negative Effects of Psychotherapy (INEP) [41] at T1.
The INEP assesses negative effects in the areas intrapersonal
change, relationship, friends and family, work, and stigma. Secondly, patients were asked to report special events including adverse events in a written form at the beginning of each intervention
module. All written reports indicating possible adverse events
were evaluated by L.B.S. and S.S. with regard to the presence of
adverse events and their relation to the intervention. Thirdly, at the
end of each telephone interview, when blinding of the clinician was
removed, the clinician asked participants about (S)AEs. Fourthly,
reliable deterioration based on HAM-D was calculated to assess
possible negative changes in symptom severity [33].
Statistical Analysis
Prior trials of internet-based interventions for depression
showed a pooled effect size of d = 0.39 at post-treatment [42]. The
present study was powered to detect this standardized mean difference in the HAM-D with a two-sided significance level of 0.05
and a power of 80%.
Primary analyses were based on intention-to-treat (ITT). Perprotocol (PP) analyses investigated the influence of intervention
adherence on outcomes. Participants who completed at least 80%
of the intervention (at least five sessions) were defined as completers.
Group differences in continuous outcomes (e.g., HAM-D)
were evaluated by linear regression models. Logistic regression
was used for dichotomous outcomes (e.g., remission: yes/no).
Group allocation, baseline values, recruitment center, sex, and age
were defined as predictors in regression models [21].
Missing data was assumed to be missing at random [43]. Multivariate imputation by chained equations using predictive mean
matching were performed to create 20 complete datasets [44, 45].
Imputation models were defined following the recommendations
by van Buuren et al. [45, 46] with imputation models including
outcome and auxiliary variables. Analyses were conducted for each
imputed dataset and pooled using Rubin’s rules [47, 48].
For all outcomes, the mean, standard deviation, standardized
regression coefficient (odds ratio, respectively), and the corresponding 95% confidence interval (CI) were reported. The significance level was set to p < 0.05 for all analyses. The software R was
used for all analyses [49].

Outcomes
The primary outcome was depression severity assessed via telephone with the clinician-rated structured Hamilton Depression
Scale (HAM-D-17) [29–31] at T1. Clinician-rated secondary outcomes, via telephone assessment, were the HAM-D depression severity at T2 and clinician-rated Quick Inventory of Depressive
Symptomatology (QIDS) [32] depression severity, depression remission (structured clinical interview for DSM-5 and SCID-V-RV,
module A), conducted by trained and supervised psychologists,
and reliable change of depression in the HAM-D-17 according to
Jacobson and Truax [33]. All further secondary outcomes were
based on self-report and collected using a secure, online-based assessment system (AES, 256-bit encrypted): depression severity
(PHQ-9) [34], health-related quality of life (AQoL-6D) [35], pain
intensity (a numerical rating scale from 0 “no pain” to 10 “extremely intense pain,” and a rating scale with four categories from
“none” to “severe”), pain-related disability (Oswestry Disability
Index; ODI) [36], pain self-efficacy (Pain Self-Efficacy Questionnaire; PSEQ) [37], work capacity (Subjective Prognostic Employment Scale; SPE) [38], intervention adherence (average number of

A total of 210 participants were randomized either to
eSano BackCare-D + TAU (IG, n = 105) or to TAU alone
(CG, n = 105) between October 2015 and July 2017
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signments, exercises, and two booster sessions following the intervention. eSano BackCare-D focusses on psychoeducation, behavior activation, and problem solving as well as including pain-specific content on psychoeducation, coping and acceptance, physical
activity, and communication with health care professionals. Additional optional sessions target sleep, partnership and sexuality,
and return to work. Individuals could choose to receive the booster sessions 2, 4, or 6 weeks after the last regular session. They aimed
at encouraging participants to reflect on changes and to update
and continually practice their intervention plans [21].
Participants were advised to complete one session per week and
were given the option to receive motivating automated text messages. The mean completion time for one session was 54 min (SD
23.7). During the IMI, participants received semi-structured written feedback after each session from trained and supervised psychologists (eCoaches) plus contact on-demand. Feedback was
based on a manual and provided semi-standardized. eCoaches sent
reminders when session completion was overdue. eCoaches spent
an average of 101 min (SD 38.4) on participants who completed at
least all six core modules, and 79 min (SD 48.2) for all intervention
participants. The intervention was provided using Minddistrict
(www.minddistrict.com), a password protected, secured platform,
available 24/7, for eHealth interventions.
For TAU, all participants had unrestricted access to the health
care system. There was no specific TAU treatment schedule at
place for this patient group. However, post hoc analysis of health
care resource use following orthopedic rehabilitation shows that
89% of the population had at least one visit to a psychotherapist/
psychiatrist and 74% received antidepressant medication (Table
2). Prior to this study, all CBP patients underwent an orthopedic
rehabilitation that provided a bio-psycho-social treatment of 3
weeks’ duration, aiming to improve patients’ functional health and
work capacity [27]. All patients fulfilled a depression diagnosis at
the end of orthopedic rehabilitation, which comprises some mental health support, but is mainly focused on non-depression-specific exercise therapy, work capacity-related therapy, massage and
relaxation training, (back) pain education courses, health behavior
training, and social counselling [28]. Patients were randomized on
average 75.1 days (SD 66.7) after their orthopedic rehabilitation.

Enrollment
Assessed for eligibility in
eight orthopaedic
rehabilitation clinics:
all patients with chronic back
pain (n = 9,213)

Excluded:
• No informed consent (n = 7,254)
• PHQ < 5 (n = 1,095)

Recruitment by letter after
discharge: 18,409 letters,
4,310 flyers

544
Websiteregistrations

Scheduled for the first telephone
interview (n = 1,138)
Patients reached (n = 1,036)

Elected for online assessment (n = 243)
Excluded:
• Did not fill in the questionnaires (n = 33)
T0 assessment completed and randomised (n = 210)

Excluded:
• PHQ assessment not completed (n = 138)
• PHQ < 5 (n = 28)
• PHQ-9 Item 9 > 2 (n = 2)
• No informed consent (n = 102)

Excluded:
• No diagnosed mild to moderate
depression (n = 365)
• Severe depression (n = 25)
• Major depressive disorder in the past
6 months (n = 31)
• No depressive symptoms (n = 94)
• Current psychotherapy (n = 89)
• Psychotherapy in the next
3 months (n = 14)
• Acute suicidality (n = 15)
• Informed consent withdrawn (n = 109)
• No chronic back pain (n = 26)
• No Internet-access (n = 15)
• Insufficient computer skills (n = 1)
• Insufficient language skills (n = 3)
• Other reasons for exclusion (n = 6)

Excluded:
• Withdrew informed consent after
randomisation (n = 1)

Allocation
Allocated to intervention group (n = 104)
63 adhered to protocol (completed at least 5 sessions)

Allocated to the treatment as usual only group (n =105)

T1 assessment
(9 weeks after randomisation)
T1 telephone assessment completed (n = 90)
T1 telephone assessment not completed (n = 15)
T1 online assessment completed (n = 83)
T1 online assessment not completed (n = 22)

T1 telephone assessment completed (n = 93)
T1 telephone assessment not completed (n = 11)
T1 online assessment completed (n = 82)
T1 online assessment not completed (n = 22)

T2 assessment
(6 months after randomisation)
T2 telephone assessment completed (n = 91)
T2 telephone assessment not completed (n = 14)
T2 online assessment completed (n = 79)
T2 online assessment not completed (n = 26)

T2 telephone assessment completed (n = 88)
T2 telephone assessment not completed (n = 16)
T2 online assessment completed (n = 76)
T2 online assessment not completed (n = 28)
Analysis
Included in intention-to-treat-analysis (n = 104)

Included in intention-to-treat-analysis (n = 105)
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Fig. 1. Study flow chart. Digital depression and CBP intervention trial – WARD-BP.

Primary Outcome
Depression severity measured by HAM-D was descriptively lower in the IG (mean 9.67, SD 6.41) than in
the CG (mean 11.01, SD 7.26) 9 weeks after randomization (T1). However, this group difference was not significant (β = –0.19, 95% CI –0.43 to 0.05, p = 0.124; Table 2).
Similarly, PP analysis showed a non-significant effect in
the same direction (β = –0.27, 95% CI –0.56 to 0.02, p =
0.071; Table 3).
Secondary Outcomes

–0.27, 95% CI –0.52 to –0.01, p = 0.038) and a non-significant difference at T2 (β = –0.22, 95% CI –0.49 to 0.05,
p = 0.103). PP analysis showed significant differences favoring IG at T1 (β = –0.33, 95% CI –0.64 to –0.03, p =
0.033) and T2 (β = –0.38, 95% CI –0.67 to –0.09, p =
0.011).
In contrast to depression severity rated by clinicians, self-reported depression severity (PHQ-9) was
significantly lower in the IG across all measurement
points in ITT and PP analyses (ITT at T1: β = –0.40,
95% CI –0.61 to –0.19, p < 0.001; T2: β = –0.25, 95% CI
–0.49 to –0.00, p = 0.047; PP at T1: β = –0.46, 95% CI
–0.70 to –0.22, p < 0.001; T2: β = –0.44, 95% CI –0.70
to –0.17, p = 0.001).
Depression Remission
Structured clinical interviews (SCID) were conducted
to assess effects on depression diagnosis and remission.
Remission rates in the IG (T1, 72%; T2, 76%) and the CG
(T1, 64%; T2, 63%) were both high. No difference in the
odds for remission of depression were present at T1 (OR
1.49, 95% CI 0.82 to 2.72, p = 0.192). At the 6-month follow-up, the odds for remission were significantly increased in the IG by 97% (OR 1.97, 95% CI 1.05 to 3.68,
p = 0.035; Table 2). On average NNT (number needed to
treat), 7.63 (95% CI 3.99 to 166) subjects needed to be
treated to gain 1 additional remission at T2. In the PP
analysis, the group difference at T1 was not significant. At
T2, the odds for remission were significantly increased by
133% in the IG (OR 2.33, 95% CI 1.08 to 4.97, p = 0.031).
The NNT was 6.06 (95% CI 3.44 to 47.64).
Reliable Change in Depression
The reliable change index was calculated to further investigate meaningful improvement in depression. Logistic regression analysis yielded no significant differences
in the odds for reliable change in clinician-rated depression severity (HAM-D; IG vs. CG: T1, n = 37, 36% vs. n =
33, 31%; T2, n = 38, 37% vs. n = 34, 32%; Table 2).

Further Depression Severity Outcomes
At the 6-month follow-up (T2), the IG showed nonsignificant lower depression severity measured by HAMD compared to the CG (β = –0.14, 95% CI –0.40 to 0.12,
p = 0.283). In the PP analysis, a significant difference favoring the IG was found at T2 (β = –0.33, 95% CI –0.63
to –0.04, p = 0.026).
Depression severity measured by the QIDS yielded a
significant group difference favoring the IG at T1 (β =

Pain
The IG showed significantly lower pain intensity (β =
–0.32, 95% CI –0.57 to –0.06, p = 0.013), pain-related disability (ODI; β = –0.31, 95% CI –0.47 to –0.15, p < 0.001),
and significantly higher pain self-efficacy (β = 0.33, 95%
CI 0.15 to 0.51, p < 0.001) at T1. Positive effects on pain
self-efficacy persisted at T2 (β = 0.24, 95% CI 0.02 to 0.46,
p = 0.032). No significant group differences in pain intensity and pain-related disability were present at T2 (Table
2).
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(Fig. 1). The data of 1 participant in the IG who withdrew
consent after randomization had to be removed from all
analyses. Power with nIG = 104 and nCG = 105 remained
approximately 80% for the assumed effect size. Participants in each trial arm showed comparable sociodemographic and medical characteristics at baseline (Table 1).
Participants reported substantial pain disability while reporting only very low pain intensity (IG: 1.88, SD 0.71;
CG: 1.78, SD 0.73). Almost all participants reported at
least one visit to a psychotherapist/psychiatrist (n = 198,
95%; IG: n = 101, 97%; CG: n = 97, 92%) or receiving prescribed antidepressants at baseline (n = 192, 92%; IG: n =
99, 95%, CG: n = 93, 89%). The inter-rater reliability between outcome assessors and trainers was excellent (κ =
0.96, 95% CI 0.97 to 0.95, p < 0.001). Clinician ratings
showed excellent intra-class correlation (ICC; HAM-D:
ICC = 0.97, 95% CI 0.97 to 0.97; QIDS: ICC = 0.95, 95%
CI 0.95 to 0.96).
In the IG, 87% of participants completed the introduction module. Adherence rates dropped over the course of
six intervention modules: 78% completed the first, 71%
the second, 65% the third, 63% the fourth, 58% the fifth,
and 55% the final module. In addition to the six core
modules, 37% completed the optional module on relationship, 26% on returning to work, and 50% on sleep.
Treatment satisfaction was high (mean 24.12, SD 5.01).
On average, 87% would “rather” or “strongly recommend” the treatment to a friend in need of help.

Table 1. Baseline characteristics

IG (n = 104)
Trial characteristics
Method of recruitment
On-site
Online
Patient characteristics
Patient characteristics
Age
Sex
Male
Female
Education levela
Low
Medium
High
Marital status
Single
Relationship/married
Divorced, separated, or widowed
Number of children
0
≥1
Social supportb
Internet affinityc
Low
Medium
High
Diagnosis (SCID-5)
Chronic MDD
Chronic MDD + PDD
Chronic MDE + PDD
Chronic MDE without PDD
MDE
PDD
PDD with intermittent MDE and current episode
PDD (dysthymic syndrome)
Time of first onset
Early onset (age <21 years)
Late onset (age ≥21 years)
Prior treatment experienced
Only psychotherapy
Only pharmacotherapy
Both
None
Baseline resource usee
At least one visit to psychotherapist/psychiatrist
Receiving prescribed antidepressants
None of both
Post-treatment resource usee
At least one visit to psychotherapist/psychiatrist
Receiving prescribed antidepressants
None of both

CG (n = 105)

All (n = 209)

68 (65)
36 (35)

66 (63)
39 (37)

134 (64)
75 (36)

50.3±9.39

49.6±9.36

49.9±9.36

44 (42)
60 (58)

40 (38)
65 (62)

84 (40)
125 (60)

69 (66)
20 (19)
15 (14)

63 (60)
27 (26)
15 (14)

132 (63)
47 (22)
30 (14)

12 (12)
70 (67)
21 (20)

10 (10)
74 (70)
21 (20)

22 (11)
144 (69)
43 (20)

21 (20)
83 (80)
1.91±1.00

18 (17)
87 (83)
2.02±1.08

39 (19)
170 (81)
1.97±1.04

69 (66)
31 (30)
4 (4)

77 (73)
20 (19)
8 (8)

146 (71)
51 (24)
12 (6)

0 (0)
3 (3)
18 (17)
0 (0)
76 (73)
2 (2)
2 (2)
3 (3)

1 (1)
5 (5)
18 (17)
1 (1)
74 (70)
1 (1)
5 (5)
0 (0)

1 (<1)
8 (4)
36 (17)
1 (<1)
150 (72)
3 (1)
7 (3)
3 (1)

23 (22)
81 (78)

17 (16)
88 (84)

40 (19)
169 (81)

22 (21)
15 (14)
28 (27)
65 (63)

23 (22)
8 (8)
28 (27)
71 (68)

45 (22)
23 (11)
56 (27)
136 (65)

101 (97)
99 (95)
0 (0)

97 (92)
93 (89)
4 (4)

198 (95)
192 (92)
4 (2)

65 (86)
59 (78)
5 (6)

72 (89)
55 (69)
5 (5)

139 (89)
116 (74)
10 (6)
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Data are observed data, presented as n (%) or the mean ± SD. MDE, major depressive episode; PDD,
persistent depressive disorder; MDD, major depressive disorder.
a Education level is based on the International Standard Classification of Education (ISCED) 2011 (low: level
1–2, medium: level 3–4, high: level 5+).
b Social support was rated from 0 (no support) to 4 (very good support).
c Internet affinity (low: 5–11, medium: 12–18, high: 19–25).
d Assessed at T0 via telephone.
e Assessed with the Tic-P. Percentage of patients causing expenditure for contact (at least one) to a
psychotherapist/psychiatrist or for antidepressants within 3 months before baseline or T2.

Table 2. Outcomes at T1 and T2 (ITT)

Primary outcome
Hamilton
T0
T1
Secondary outcomes
Depression
Hamilton
T2
QIDS
T0
T1
T2
PHQ-9
T0
T1
T2
Remission (SCID-5)
T1
T2
Reliable change (Hamilton)
T1
T2
Reliable deterioration (Hamilton)
T1
T2
Pain
Pain intensity (NRS)
T0
T1
T2
Pain-related disability (ODI)
T0
T1
T2
Pain self-efficacy (PSEQ)
T0
T1
T2
Quality of Life
AQoL-6D
T0
T1
T2
Work capacity
SPE
T0
T1
T2

Effect size
β/OR (95% CI)a

p

IG (n = 104)

CG (n = 105)

14.40±5.45
9.67±6.41

14.61±5.32
11.14±7.26

–0.19 (–0.43 to 0.05)

0.124

8.97±6.44

9.95±7.13

–0.14 (–0.40 to 0.12)

0.283

12.12±3.79
7.29±4.27
6.68±4.56

12.24±3.80
8.56±4.78
7.79±4.97

–0.27 (–0.52 to –0.01)
–0.22 (–0.49 to 0.05)

0.038
0.103

12.69±4.18
8.92±4.71
8.63±5.24

13.00±4.33
11.29±5.82
10.08±5.69

–0.40 (–0.61 to –0.19)
–0.25 (–0.49 to –0.00)

<0.001
0.047

75 (72)
79 (76)

67 (64)
66 (63)

1.49 (0.82 to 2.72)
1.97 (1.05 to 3.68)

0.192
0.035

37 (36)
38 (37)

33 (31)
34 (32)

1.20 (0.65 to 2.24)
1.24 (0.69 to 2.21)

0.557
0.475

3 (3)
7 (7)

7 (7)
5 (5)

0.44 (0.11 to 1.87)
1.48 (0.44 to 5.00)

0.270
0.527

1.88±0.71
1.43±0.79
1.62±0.76

1.78±0.73
1.63±0.74
1.67±0.81

–0.32 (–0.57 to –0.06)
–0.14 (–0.43 to 0.15)

0.013
0.329

36.83±15.86
30.22±15.64
31.38±16.84

33.85±14.03
32.36±15.54
31.42±16.32

–0.31 (–0.47 to –0.15)
–0.17 (–0.35 to 0.01)

<0.001
0.064

28.08±12.48
35.74±13.77
35.59±14.23

32.38±13.01
35.04±14.03
35.59±13.75

0.33 (0.15 to 0.51)
0.25 (0.04 to 0.46)

<0.001
0.020

54.90±8.62
48.32±9.85
47.45±10.93

54.04±7.90
51.20±11.23
49.50±11.44

–0.36 (–0.55 to –0.18)
–0.28 (–0.47 to –0.08)

<0.001
0.006

1.70±1.08
1.77±1.19
1.59±1.16

1.76±1.07
1.62±1.16
1.68±1.17

0.15 (–0.08 to 0.38)
–0.05 (–0.33 to 0.23)

0.197
0.709
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Data are based on multiple imputations, presented as the mean ± SD or n (%), unless otherwise indicated. T1, 9-week follow-up; T2,
6-month follow-up. Confidence intervals are based on robust standard errors.
a Adjusted between group differences provided as the standardized regression estimate (β; or OR for remission [SCID-5] and reliable
change [Hamilton]) adjusted for trial center, age, sex, and baseline.

Table 3. Outcomes at T1 and T2 (PP)

IG (n = 63)
Secondary outcomes
Depression
Hamilton
T0
14.90±5.57
T1
9.17±6.81
T2
7.95±6.01
QIDS
T0
12.37±3.95
T1
6.75±4.36
T2
5.95±4.06
PHQ-9
T0
12.87±4.44
T1
8.44±4.50
T2
7.61±4.65
Remission (SCID-5)
T1
45 (71)
T2
50 (79)
Reliable change (Hamilton)
T1
29 (46)
T2
31 (49)
Reliable deterioration (Hamilton)
T1
1 (2)
T2
2 (3)
Pain
Pain intensity (NRS)
T0
1.90±0.67
T1
1.41±0.81
T2
1.56±0.70
Pain-related disability (ODI)
T0
36.32±16.17
T1
29.80±16.08
T2
29.52±16.84
Pain self-efficacy (PSEQ)
T0
27.97±12.74
T1
38.13±13.82
T2
37.57±14.80
Quality of Life
AQoL-6D
T0
54.89±8.66
T1
47.32±9.92
T2
45.21±10.47
Work capacity
SPE
T0
1.71±1.12
T1
1.50±1.23
T2
1.50±1.20

CG (n = 105)

Adjusted between group
differences (95% CI)a

p

14.61±5.32
11.14±7.26
9.95±7.13

–0.27 (–0.56 to 0.23)
–0.33 (–0.63 to –0.04)

0.071
0.026

12.24±3.80
8.56±4.78
7.79±4.97

–0.33 (–0.64 to –0.03)
–0.38 (–0.67 to –0.09)

0.033
0.011

13.00±4.33
11.29±5.82
10.08±5.69

–0.46 (–0.70 to –0.22)
–0.44 (–0.70 to –0.17)

<0.001
0.001

67 (64)
66 (63)

1.41 (0.70 to 2.83)
2.33 (1.09 to 4.97)

0.341
0.031

33 (31)
34 (32)

2.07 (1.02 to 4.19)
2.31 (1.17 to 4.58)

0.046
0.017

7 (7)
5 (5)

0.25 (0.03 to 2.2)
0.52 (0.08 to 3.26)

0.218
0.490

1.78±0.73
1.59±0.73
1.68±0.81

–0.41 (–0.68 to –0.14)
–0.24 (–0.52 to 0.03)

0.003
0.085

33.85±14.03
32.32±15.55
31.25±16.33

–0.32 (–0.51 to –0.14)
–0.28 (–0.49 to –0.08)

<0.001
0.007

32.38±13.01
34.88±14.06
35.54±13.78

0.49 (0.27 to 0.70)
0.35 (0.10 to 0.60)

<0.001
0.007

54.04±7.90
51.19±11.25
49.49±11.44

–0.44 (–0.66 to –0.23)
–0.48 (–0.70 to –0.26)

<0.001
<0.001

1.76±1.07
1.63±1.16
1.68±1.17

–0.11 (–0.35 to 0.13)
–0.15 (–0.41 to 0.11)

0.372
0.252
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PP data are imputed data, presented as the mean ± SD or n (%), unless otherwise indicated. T1, 9-week followup; T2, 6-month follow-up. Confidence intervals are based on robust standard errors.
a Adjusted between group differences provided as the standardized regression estimate (β; or OR for remission
[SCID-5] and reliable change [Hamilton]) adjusted for trial center, age, sex, and baseline.

Table 4. Summary of side effects based on the INEP questionnaire

Negative change

No change

Positive change

n

IMI assoc.

n

IMI assoc.

n

IMI assoc.

Intrapersonal change
Improvement/worsening of symptoms
More/less trusting of others
Suffering from past experiences/events
Difficulties to make decisions alone
Feeling dependent on eCoach
Longer periods of feeling bad
As a human being changed to the negative
Thoughts/plans to commit first-time suicide

5
0
4
8
3
26
3
2

1
0
1
2
2
1
1
0

19
42
25
74
79
56
79
80

3
5
4
20
36
20
33
25

58
40
53
–
–
–
–
–

45
31
47
–
–
–
–
–

Relationship
More/less arguments in relationship
Partner jealous with therapeutic relationship

6
0

5
0

32
66

2
17

30
–

23
–

Friends and family
Worsened/improved family relationship
Worsened/improved friends relationship

2
3

2
0

36
42

5
8

44
37

32
29

Work
More/less arguments with colleagues/superiors

3

1

79

36

–

–

5
15

1
0

77
67

25
18

–
–

–
–

Stigma
Worries about insurance fees
Financial worries

Data are observed data of the IG (n = 104). IMI assoc., events attributed to the IMI.

Health-Related Quality of Life
Significant differences between groups in health-related quality of life (AQoL-6D) favoring the IG were found
at T1 (β = –0.36, 95% CI –0.55 to –0.18, p < 0.001) and T2
(β = –0.28, 95% CI –0.47 to –0.08, p = 0.006; Table 2).
Beneficial effects on health-related quality of life were
higher for adherent participants (T1: β = –0.44, 95% CI
–0.66 to –0.23, p < 0.001; T2: β = –0.48, 95% CI –0.70 to
–0.26, p < 0.001; Table 3).
Work Capacity
Differences in work capacity were non-significant at
T1 and T2 (Table 2). PP analysis showed similar results
(Table 3).

Digital Depression and CBP Intervention
Trial – WARD-BP

Adverse Events and Side Effects
In the IG, a total of 49 adverse events were reported at
T1 and 48 at T2. No participant reported an adverse event
caused by the intervention. In the CG, 42 and 44 adverse
events occurred at T1 and T2, respectively. No significant
differences in the frequency of adverse events were found
(T1: χ2(1, n = 209) 0.806, p = 0.369; T2: χ2(1, n = 209) 0.230, p =
0.632). A total of 33 participants self-reported an adverse
event over the course of the intervention, assessed at the
beginning of each session. None of these events were attributed to the intervention.
Based on the INEP self-report questionnaire, participants of the IG reported 262 positive, 853 neutral (no
change), and 85 negative side effects. Of the 85 negative
side effects, 17 (20%) were attributed to the intervention
(Table 4).
Finally, reliable deterioration in depression (HAM-D)
was not significantly influenced by group at T1 (nIG = 3,
nCG = 7, OR 0.44, 95% CI 0.11 to 1.87, p = 0.270) and T2
(nIG = 7, nCG = 5, OR 1.48, 95% CI 0.44 to 5.00, p = 0.527;
Table 2). The PP analysis showed similar results (Table 3).
Psychother Psychosom
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Effects were higher for adherent participants. All pain
outcomes except pain intensity at T2 significantly favored
the IG compared to the CG at T1 and T2 in the PP analyses (Table 3).

The primary outcome, observer-masked HAM-D,
suggests that eSano BackCare-D as a depression IMI for
patients with comorbid CBP and a depressive disorder is
not significantly superior over usual care alone when implemented following routine orthopedic rehabilitation
care. While self-reported depression severity and remission rates at the 6-month follow-up improved significantly in the IG compared to the CG, reliable changes on the
HAM-D were not significant (please note the explorative
nature of all secondary outcomes). Results for secondary
endpoints other than depression suggest that eSano BackCare-D might be effective in reducing pain-related outcomes and improving health-related quality of life with
low to moderate effects. In health care policy, digitalization has become a key concept meant to overcome mental
health care gaps. Whereas research mostly support this
viewpoint [13, 50, 51], the present study argues to temper
expectations and to look closely at ways of implementation in different settings.
Methodological differences might explain the low effect sizes in the present trial. Higher effect sizes in prior
trials [13, 52] might be a function of using self-reported
rather than clinician-diagnosed depression outcomes,
not blinding outcome assessors and biostatisticians, and
using waiting list CGs instead of TAU as control conditions [42, 53, 54]. Thus, the results of this study might just
reflect a more conservative estimate of the true effect size
of depression interventions examined in methodologically rigorous conducted trials, regardless of the online or
face-to-face provision of the intervention.
The nature of the trial population and the setting might
constitute further reasons for the non-significant small
primary outcome effect. Participants with comorbid CBP
and a mild to moderate depressive disorder were recruited. The findings of the present trial might suggest added
complexity in the treatment of depression in this population; however, there is little research indicating depression to be more difficult to treat in CBP patients compared to other somatically ill patients. The findings could
be further moderated by the representative case mix of
substantially male, older, and less educated CBP participants that we managed to recruit. Studies on moderators
of IMI, however, suggest none of these variables as a predictor for smaller between group treatment effects [13,
52].
Finally, the specific setting might be of relevance
when interpreting the findings. Unlike most other trials
of depression IMI [52], we recruited in routine care.
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Thus, the present population represents a sample of patients who were willing to access on-site health care for
their medical health conditions. IMI might work differently in samples recruited from the general population
through different online/offline advertisement strategies or from routine health care settings. Our recruitment strategy may have resulted in a different case mix
with different prior treatment experience. In contrast to
prior trials, the present study was conducted as an aftercare trial following orthopedic rehabilitation. Orthopedic rehabilitation in Germany comprises insufficient
mental health resources to adequately treat depression
and all included patients fulfilled the criteria for a depressive disorder at discharge. Still, patients might have
profited from unspecific psycho-social treatment strategies (e.g. patient education groups, walking classes, and
relaxation sessions) within the rehabilitation setting.
These elements alone might have reduced depression severity in the long term, as was evidenced by the high remission rate in the CG (64% at the 9-week follow-up).
This suggests an already effective and sustainable routine care, in which an impressive 95 and 89% of participants reported at least one visit to a psychotherapist or
psychiatrist at baseline, respectively, 3–6 months after
randomization as part of usual care following orthopedic rehabilitation. In this respect, our findings are similar to a trial reported by Gilbody et al. [17], who examined the adjunct effects of IMI provided by general practitioners. They also reported a non-significant finding,
arguing for a tempered view on effect sizes of IMI integrated into existing routine care.
Therefore, integrating IMI as innovative interventions
into existing health care requires distinguishing between
stand-alone and add-on solutions. It needs to be defined
where these approaches can: (a) complement or (b) replace existing offers, and (c) where IMI do not provide
additional benefit. Further research should focus on both
the effectiveness and reach of these interventions [10, 53–
57] to help define the public health relevance of e-mental
health innovations.
There are limitations to consider. First, due to the nature of the intervention participants could not be blinded
to their assigned condition. Expectancy effects and biases
based on the absence of blinding might have occurred.
However, expectancy effects are common in routine care
and do not necessarily constitute a flaw of naturalistic trials, even allowing a more realistic evaluation in routine
care [58–60]. Second, participants needed to pass through
an intensive informed consent and assessment process in
order to take part in this study. This research bias of seBaumeister et al.
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Conclusion

IMI for CBP patients with a depressive disorder may
have limited impact in routine clinical care, at least
when routine care already comprises further active
treatments such as medication and psychotherapy. Future studies should therefore explore for whom IMI
work best and how and at what point of the disease and
treatment course they should be provided either as
stand-alone, in a stepped-care framework, or as combination therapy. Positive secondary depression, pain,
and health-related quality of life outcomes of the present trial argue for the potential of such an intervention,
particularly in more resource-poor populations not already sufficiently treated.
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lecting the resilient part of a population, which is inherent
to all RCTs, might have led to a sample non-representative of the CBP population with a depressive disorder.
Third, patients had only mild to moderate baseline depression severity on average, thus limiting the potential
for improvement [61]. However, as IMI are suggested as
a low-intensity approach for mild to moderate depression
[61], the present effectiveness trial highlights that this recommendation needs further specification. A depression
IMI for patients with a depressive disorder might not
work in routine care as it does in general population samples [13], at least not if provided adjunct to usual care.
Fourth, the present effectiveness trial builds on routine
care which varies substantially across countries. Hence,
effects might differ substantially if implemented into routine care settings of other countries, probably with higher
effects if implemented in resource-poor health care settings. Fifth, participants reported only mild pain intensity at baseline despite their diagnosed CBP disorder and
substantial pain disability. As such, the present sample
might not be generalizable to patient samples with intensive acute pain conditions.
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