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IMPORTANCE Depression is a frequent comorbid condition in patients with persistent back
pain and is associated with substantial adverse consequences, including the risk of
developing opioid use disorders. Shifting the focus from depression treatment to preventing
depression might be a viable way to reduce the disease burden.
OBJECTIVE To evaluate the effectiveness of a web-based self-help intervention to reduce the

incidence of major depressive episode (MDE) in patients with persistent back pain.
DESIGN, SETTING, AND PARTICIPANTS Prevention of Depression in Back Pain Patients
(PROD-BP) was a pragmatic, observer-blinded randomized clinical trial with a parallel design
conducted in Germany. Eligible adults with a diagnosis of persistent back pain and subclinical
depressive symptoms, but who were depression free, were recruited either on-site or after
discharge from 82 orthopedic clinics between October 1, 2015, and July 31, 2017. All analyses
were conducted according to the intention-to-treat principle from October 31, 2018, to
April 30, 2019.
INTERVENTIONS The intervention group received an e-coach–guided, web-based self-help
intervention that was based on cognitive behavioral therapy and tailored to the needs of
patients with persistent back pain. The intervention included 6 obligatory modules and
3 optional modules to be completed by participants as well as feedback from e-coaches.
Both the intervention and control groups had unrestricted access to treatment as usual.
MAIN OUTCOMES AND MEASURES Primary outcome was time to onset of an MDE over
a 12-month period as assessed by blinded diagnostic raters using the Structured Clinical
Interview for DSM-5. Secondary outcomes included depression severity, quality of life,
pain intensity, pain-related disability, pain self-efficacy, work capacity, and user satisfaction
assessed with a variety of instruments.
RESULTS A total of 295 participants (mean [SD] age, 52.8 [7.7] years; 184 women [62.4%])
were recruited and randomized to either the intervention group (n = 149) or control group
(n = 146). The intervention reduced the risk of MDE onset by 52% (hazard ratio, 0.48; 95%
CI, 0.28-0.81; P < .001). Twenty-one participants (14.1%) in the intervention group and
41 participants (28.1%) in the control group experienced an MDE over the 12-month period.
The number needed to treat to prevent 1 new case of MDE was 2.84 (95% CI, 1.79-9.44).
CONCLUSIONS AND RELEVANCE Results of this trial showed that among patients with
persistent back pain, depression can be prevented by a guided web-based self-help
intervention in addition to treatment as usual. This finding suggests that using a scalable
digital approach to integrate psychological treatment into routine pain management
is feasible.
TRIAL REGISTRATION German Clinical Trials Register Identifier: DRKS00007960.
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ersistent back pain and major depression are among the
leading causes of global disease burden, accompanied
by various adverse outcomes such as decreased quality of life, work absence, mortality, and substantial economic
costs.1-4 Both conditions frequently occur concurrently and
lead to substantial adverse effects on pain management,5-7
including poor treatment adherence as well as increased
symptom burden, medical complications, and pain-related
disability.7-12 Even more alarming given the opioid-overdose
crisis is how major depression contributes to opioid use in individuals with persistent pain, which highlights the urgency
of novel evidence-based measures in pain management.13-16
Precluding the development of major depression, thus
preventing the associated disease burden, is the most desirable outcome.17-21 Evidence suggests that depression can be
prevented through psychological interventions.21-24 However, proactive interventions for depression are not part of
the routine health care provided to patients with pain.25-28 One
reason for this lack of integration may be a fragmented health
care system in which physical and behavioral health care are
separated, thus ignoring the interconnectedness of health
conditions.29-32 Digital or web-based solutions have been
implemented to help overcome this fragmentation and improve continuity of care by increasing the reach, scalability, and
affordability of psychological interventions.33-35 With regard
to pain management, web-based services might be particularly beneficial in locations without readily available health care
practitioners who are trained in treating comorbid mental conditions. Furthermore, the ease of prescription might be a pivotal advantage of web-based interventions vs on-site treatment in the medical field.36,37
A previous randomized clinical trial reported on the potential of a guided, web-based self-help intervention to reduce the risk of a major depressive disorder or recurrence in
a general population sample (hazard ratio [HR], 0.59; 95% CI,
0.42-0.82; P = .002).38 This promising result raises the question of whether these outcomes could be achieved in patients
with a somatic disorder who are treated in routine health care
settings (which in Germany includes pain management).
Clinicians are challenged to provide care to patients with
complex multimorbidity who often are older and have less
education.39-41 As a response to this challenge, we conducted
a pragmatic, observer-blinded randomized clinical trial with
a parallel design called Prevention of Depression in Back Pain
Patients (PROD-BP) to evaluate whether a guided, webbased, self-help intervention (eSano BackCare-DP) along with
treatment as usual would reduce the incidence of major depressive episode (MDE) compared with treatment as usual
alone over a 12-month follow-up period.42

Methods

Question Can major depression be prevented in routine health
care for patients with persistent back pain?
Findings In this randomized clinical trial of 295 adults with
persistent back pain, participants who received a guided,
web-based, self-help intervention as an adjunct to treatment as
usual showed a significant reduction in the incidence of major
depressive episodes over a 12-month period compared with
participants who received treatment as usual only.
Meaning This finding suggests that a proactive, web-based
self-help intervention is an appropriate, low-threshold therapy
in routine health care that can reduce the incidence of major
depressive episodes in patients with persistent back pain.

security committee of the German Pension Insurance approved the trial. All participants provided written informed
consent. We followed the Consolidated Standards of Reporting Trials (CONSORT) reporting guideline.
Recruitment was conducted in 82 orthopedic clinics across
Germany from October 1, 2015, to July 31, 2017. The last follow-up assessment was completed in October 2018. Research
staff informed and invited patients in person in 8 clinics,
whereas recruitment after patient discharge was carried out
in 74 clinics using information letters and flyers. A total of
18 409 patients received invitation letters, and 4310 flyers were
distributed, which generated 544 website registrations, of
which 274 individuals met the criteria for the telephone interview. Patients were included if they (1) were aged 18 years
or older; (2) had a physician-confirmed diagnosis of persistent back pain (regardless of intensity) with self-reported chronicity of at least 6 months; (3) had sufficient German language skills; (4) had internet access; and (5) reported persistent
subthreshold depressive symptoms in the past 3 months, with
2 of 3 positive results on the Patient Health Questionnaire-9
(PHQ-9) screening consisting of a score of 5 or higher (PHQ-9
total score range: 0-27, with 0-4 indicating minimal depression, 5-9 indicating mild depression, 10-14 indicating moderate depression, 15-19 indicating moderately severe depression, 20-27 indicating severe depression).43 We excluded
persons who met the DSM-544 criteria for (1) a current MDE
or an MDE within the past 6 months (based on the study by
Kupfer45), (2) a current persistent depressive disorder, or
(3) a bipolar disorder, all of which were assessed through the
Structured Clinical Interview for DSM-5 (SCID-5).46 Additional exclusion criteria were (4) ongoing psychotherapy,
psychotherapy in the previous 6 months, or being on a waiting list for psychotherapy, and (5) current suicidal ideation or
suicidal attempts within the past 5 years (item 9 of the PHQ-9
and SCID-5).43,46

Randomization and Blinding

Setting and Patients
The PROD-BP trial was conducted according to the trial protocol (Supplement 1)42; the amendments to the protocol are
listed in the eMethods and eResults in Supplement 2. The local ethics committee at the University of Freiburg and the data
E2

Key Points

Eligible participants were randomized 1:1 (stratified by clinic,
with recruitment by letter processed as 1 clinic) to either the
intervention group or the control group (Figure 1). We used an
automatic randomization software (Sealed Envelope; Sealed
Envelope Ltd), applying permuted block randomization and
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Figure 1. CONSORT Diagram
9213 Patients assessed for eligibility
in 8 orthopedic units

18 409 Patients received invitation letters from
74 orthopedic units and 4310 flyers
were distributed

8349 Excluded
7254 Provided no informed consent
1095 Had <5 PHQ-9 score

544 Completed website registration

270 Excluded
138 Did not complete PHQ-9
102 Provided no informed consent
28 Had <5 PHQ-9 score
2 Had elevated risk of suicide

1138 Scheduled for the first telephone SCID-5
102 Could not be reached
686 Excluded
268 With MDE or PDD
109 Withdrew informed consent
94 Had no depressive symptoms
89 Undergoing current psychotherapy
31 With MDD in the past 6 mo
26 Had no chronic back pain
15 With acute suicidality
15 Had no internet access
14 Scheduled for psychotherapy in the next
3 mo
9 Had bipolar history
6 Attempted suicide in the past 5 y
6 Had psychotherapy in the past 6 mo
3 Had insufficient language skills
1 Had insufficient computer skills
350 Scheduled for online assessment
55 Did not complete the online questionnaires
295 Randomized

149 Randomized to intervention with treatment as usual
81 Completed at least 5 sessions

146 Randomized to treatment as usual only

9-wk Follow-up
102 Completed online assessment
47 Did not complete online assessment

9-wk Follow-up
122 Completed online assessment
24 Did not complete online assessment

6-mo Follow-up
96 Completed online assessment
53 Did not complete online assessment

6-mo Follow-up
120 Completed online assessment
26 Did not complete online assessment

128
21
94
55

12-mo Follow-up
Completed telephone assessment
Did not complete telephone assessment
Completed online assessment
Did not complete online assessment

149 Included in intention-to-treat analysis

130
16
117
29

12-mo Follow-up
Completed telephone assessment
Did not complete telephone assessment
Completed online assessment
Did not complete online assessment

146 Included in intention-to-treat analysis

variable to randomly arranged block sizes of 4, 6, and 8. One
of us (S.S.), who was blinded to all intervention processes, organized the randomization and treatment randomization.
Those of us who carried out the recruitment, screened for
jamapsychiatry.com

MDD indicates major depressive
disorder; MDE, major depressive
episode; PDD, persistent depressive
disorder; PHQ-9, Patient Health
Questionnaire-9; SCID-5, Structured
Clinical Interview for DSM-5.

eligibility, and/or conducted outcome assessments were
unaware of the group randomization. Blinding was discontinued at the end of the 12-month follow-up telephone assessment, before the adverse events assessment. Blinding break(Reprinted) JAMA Psychiatry Published online May 27, 2020
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down was documented. Participants and e-coaches could not
be blinded. One of us (Y.T.), who was blinded to the group
randomization, conducted the statistical analyses.

Interventions
The intervention group received a guided, web-based selfhelp intervention plus treatment as usual, whereas the control group received treatment as usual only. Despite national
guidelines on standard treatment as usual for back pain,47 treatment as usual after orthopedic care varies. In Germany, treatment as usual for subclinical depression might consist of visits to a primary care physician but may not entail treatment
by a mental health care specialist. To assess the variations in
treatment as usual, we recorded the health care utilization of
all included participants using the Trimbos/iMTA Questionnaire for Costs Associated with Psychiatric Illness.48
The intervention (eSano BackCare-DP), which is described further in the study protocol (Supplement 1),42 is a
guided self-help program with 6 obligatory modules and 3 optional modules (mean [SD] completion time, 43 [32] minutes
per module), that is based on cognitive behavioral therapy principles. Participants could choose to receive automated motivational text messages in addition to the online program, entailing brief exercises in daily life depending on treatment
progress. During the intervention, e-coaches (trained and supervised psychologists) guided the participants by giving written feedback within 24 hours after each completed module and
by answering queries. The mean (SD) guidance time was 64.8
(47) minutes per completed treatment. The intervention was
password-protected and accessible on a secure platform maintained by a company that specializes in web-based interventions (Minddistrict).

E4

included quality of life (Assessment of Quality of Life total score
range: 20-99, with higher scores indicating reduced quality of
life),52 pain intensity (Numerical Rating Scale total score range:
0 [no pain] to 10 [worst pain imaginable] in the past week and
a rating scale with 4 categories from none to severe),53 painrelated disability (Oswestry Disability Index total score range:
0-100, with higher scores indicating greater disability),54
pain self-efficacy (Pain Self-Efficacy Questionnaire total score
range: 0-60, with higher scores indicating increased functional levels),55 work capacity (Subjective Prognostic Employment Scale total score range: 0-3, with higher scores indicating lower perception of prognostic employment),56 and user
satisfaction (Client Satisfaction with Online Interventions Questionnaire-8 total score range: 8-32, with higher scores indicating greater client satisfaction).57

Adverse Events
Adverse events were monitored in 4 ways. First, after lifting
the randomization blinding in the 12-month follow-up telephone assessment, we used a standardized questionnaire to
ask the participants about adverse events they experienced
during the trial and to seek their opinion regarding a possible
link to the trial regimen. Second, participants in the intervention group reported weekly possible adverse events within the
online intervention, which was monitored within a maximum of 48 hours by the e-coaches. Third, the adverse effects
of psychotherapy were assessed using the Inventory for Assessing Negative Effects of Psychotherapy. 58 Fourth, the
reliable symptom deterioration rate was calculated for all
depression outcomes and follow-up points. An independent
Data and Safety Monitoring Board for this trial was informed
of any adverse event.

Outcomes

Statistical Analysis

Outcomes were assessed by telephone (SCID-5; Hamilton
Depression Rating Scale [total score range: 0-51, with 0-7
indicating no depression, 8-13 indicating mild depression,
14-18 indicating moderate depression, 19-22 indicating
severe depression, ≥23 indicating very severe depression];
Quick Inventory of Depressive Symptomatology [total score
range: 0-27, with 0-5 indicating no depression, 6-10 indicating mild depression, 11-15 indicating moderate depression,
16-20 indicating severe depression, 21-27 indicating very severe depression])46,49,50 at baseline and 12 months after randomization as well as by online self-report at baseline and
9 weeks, 6 months, and 12 months after randomization.
The primary outcome was time to onset of an MDE within
the 12-month follow-up period. Major depressive episode was
diagnosed on the telephone by trained, supervised, and blinded
clinicians using the depression-related modules of the
SCID-5.46 The life chart method was used to reduce a potential recall bias.51 Interobserver reliability between clinicians and
their supervisors was calculated on the basis of a minimum of
4 interviews per clinician.
Secondary outcomes included clinician-rated depression
severity (assessed with the Hamilton Depression Rating Scale49
and Quick Inventory of Depressive Symptomatology50) and
self-rated depression severity (the PHQ-943). Other outcomes

All analyses were conducted according to the intention-totreat principle. Missing data were imputed using multivariate imputation by chained equations with 20 generated complete data sets. The imputation method was predictive mean
matching, and distance-aided donor selection was applied
to improve predictive mean matching. Each imputed data set
was analyzed and then pooled using the Rubin rule. We used
R packages (R Foundation for Statistical Computing) for all
analyses (eMethods and eResults in Supplement 2).
For the primary outcome, Kaplan-Meier curves and Cox
proportional hazards regression models were used to determine the difference in time to onset of an MDE in weeks over
a 12-month period between the intervention group and control group. The proportional hazards assumption was tested
with a weighted residual test. Group differences in KaplanMeier curves were evaluated by log-rank test for equal survival functions and in Cox proportional hazards regression
model by a likelihood ratio test. Furthermore, we examined
the number needed to treat (NNT) to avoid 1 additional MDE
(NNT = [1 + HR] / [1 – HR]). Group differences in secondary outcomes were investigated with linear regression models for continuous outcomes and with logistic regression models for dichotomous outcomes. Group and baseline values were used
as covariates. We examined the close to symptom-free status
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Table 1. Baseline Characteristicsa
No. (%)

Variable

Intervention
group
(n = 149)

Control
group
(n = 146)

All
(n = 295)

51.7 (8.5)

53.9 (6.7)

52.8 (7.7)

Patient characteristics
Age, mean (SD), y
Sex
Men

60 (40.3)

51 (34.9)

111 (37.6)

Women

89 (59.7)

95 (65.1)

184 (62.4)

Marital status
Single

15 (10.1)

13 (8.9)

28 (9.5)

Relationship/married

107 (71.8)

111 (76.0)

218 (73.9)

Divorced or separated

21 (14.1)

16 (11.0)

37 (12.5)

Widowed and single

4 (2.7)

6 (4.1)

10 (3.4)

Widowed and in relationship/married

2 (1.3)

0

2 (0.7)

117 (78.5)

115 (78.8)

232 (78.6)

Low

102 (68.5)

105 (71.9)

207 (70.2)

Middle

25 (16.8)

18 (12.3)

43 (14.6)

High

22 (14.8)

23 (15.8)

45 (15.3)

None

4 (2.7)

3 (2.1)

7 (2.37)

Low

31 (20.8)

42 (28.8)

73 (24.8)

Sufficient

50 (33.6)

37 (25.3)

87 (29.5)

High

46 (30.9)

45 (30.8)

91 (30.9)

Very high

18 (12.1)

19 (13.0)

37 (12.5)

Only psychotherapy

21 (11.1)

17 (11.6)

38 (12.9)

Only medication

12 (8.1)

11 (7.5)

23 (7.8)

Children, yes

Abbreviations: HAM-D, Hamilton
Depression Rating Scale; IAS, Internet
Affinity Scale; MDE, major depressive
episode; PHQ-9, Patient Health
Questionnaire-9; QIDS, Quick
Inventory of Depressive
Symptomatology.
a

Information is based on observed
data unless otherwise indicated.

b

Educational level is based on the
International Standard Classification
of Education (low: level 1-2,
medium: level 3-4, high: level 5+).

c

Based on imputed data. IAS total
score range: 0-20, with higher
scores indicating high internet
affinity.

d

Based on imputed data. HAM-D
total score range: 0-51, with 0-7
indicating no depression, 8-13
indicating mild depression, 14-18
indicating moderate depression,
19-22 indicating severe depression,
ⱖ23 indicating very severe
depression.

e

Based on imputed data. QIDS total
score range: 0-27, with 0-5
indicating no depression, 6-10
indicating mild depression, 11-15
indicating moderate depression,
16-20 indicating severe depression,
21-27 indicating very severe
depression.

f

Based on imputed data. PHQ-9 total
score range: 0-27, with 0-4
indicating minimal depression, 5-9
indicating mild depression, 10-14
indicating moderate depression,
15-19 indicating moderately severe
depression, 20-27 indicating severe
depression.

g

Assessed via SCID-5 (Structured
Clinical Interview for DSM-5).

Educational levelb

Social support

Previous therapy experience

Psychotherapy and medication

20 (13.4)

23 (15.8)

43 (14.6)

8.99 (3.79)

8.63 (3.56)

8.81 (3.67)

HAM-D scored

7.39 (4.34)

7.60 (4.44)

7.50 (4.38)

QIDS scoree

5.34 (3.14)

5.38 (3.16)

5.36 (3.15)

PHQ-9 scoref

8.02 (3.43)

7.98 (3.78)

8.00 (3.60)

0

53 (35.6)

65 (44.5)

118 (40.0)

1

46 (30.9)

47 (32.2)

93 (31.5)

2

30 (20.1)

24 (16.4)

54 (18.3)

3

14 (9.4)

5 (3.4)

19 (6.4)

≥4

6 (4.0)

5 (3.4)

11 (3.7)

IAS, mean (SD)c
Depressive symptoms, mean (SD)

No. of previous MDEsg

for all depression scales according to these definitions: Hamilton Depression Rating Scale score of 7 or lower, Quick Inventory of Depressive Symptomatology score of 5 or lower, and
PHQ-9 score lower than 5.43,49,50,59 The reliable change (improvement and deterioration) and corresponding 95% CI were
calculated on an individual level for all depression outcomes,
with a reliable change index of at least 1.96.43,60
All statistical tests used were 2-sided. P ≤ .05 indicated statistical significance. Data were analyzed from October 31, 2018,
to April 30, 2019.

Post Hoc Analyses
To address the limitations of a previous trial,38 we investigated the influence of the number of lifetime MDEs and prior
jamapsychiatry.com

experiences with psychotherapy in moderator analyses. Therefore, 2 extended Cox proportional hazards regression models
were used for the respective main effect and interaction with
group.

Results
Study Flow
Between October 1, 2015, and July 31, 2017, a total of 9757
individuals were recruited from 82 orthopedic clinics, of
which 1138 people were scheduled for the baseline telephone assessment (Figure 1). Of the 350 individuals eligible
for inclusion and online assessment, 295 were enrolled and
(Reprinted) JAMA Psychiatry Published online May 27, 2020
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Table 2. Primary and Secondary Outcomes
Mean (SD)
Intervention
group
(n = 149)

Control group
(n = 146)

Intention-to-treat
analysis (95% CI)a

P valueb

21 (14.1)

41 (28.1)

HR, 0.48 (0.28 to 0.81)c

<.001

Baseline

7.39 (4.34)

7.60 (4.44)

NA

NA

12 mo

5.63 (3.88)

7.24 (5.38)

−0.32 (−0.54 to −0.11)

NA

Baseline

5.34 (3.14)

5.38 (3.16)

NA

NA

12 mo

3.74 (2.80)

4.83 (3.76)

−0.32 (−0.54 to −0.10)

NA

Baseline

8.02 (3.43)

7.98 (3.78)

NA

NA

9 wk

6.28 (3.45)

7.86 (3.99)

−0.43 (−0.62 to −0.23)

NA

6 mo

6.47 (3.39)

7.50 (4.05)

−0.28 (−0.49 to −0.07)

NA

12 mo

5.91 (3.53)

7.43 (4.00)

−0.40 (−0.61 to −0.19)

NA

Variable
Primary outcome
Depression onset, No. (%)
Secondary outcomes
Depression
HAM-D scored

QIDS scoree

Abbreviations: AQoL-6D, Assessment
of Quality of Life; HAM-D, Hamilton
Depression Rating Scale; HR, hazard
ratio; NA, not applicable;
PHQ-9, Patient Health
Questionnaire-9; PSEQ, Pain
Self-Efficacy Questionnaire;
QIDS, Quick Inventory of Depressive
Symptomatology; SPE, Subjective
Prognostic Employment Scale.
a

Standardized and
covariate-adjusted regression
estimate for group difference.
Primary outcome is HR (95% CI),
and secondary outcomes are
standardized regression estimates
or β (95% CI). 95% CIs are based on
robust SEs.

b

P < .05 is statistically significant.

c

Based on Cox proportional hazards
regression model controlled for
baseline severity (HAM-D score).

d

HAM-D total score range: 0 to 51
(0-7, no depression; 8-13, mild
depression; 14-18, moderate
depression; 19-22, severe
depression; ⱖ23, very severe
depression).

e

QIDS total score range: 0 to 27
(0-5, no depression; 6-10, mild
depression; 11-15, moderate
depression; 16-20, severe
depression; 21-27, very severe
depression).

f

PHQ-9 total score range: 0 to 27
(0-4, minimal depression; 5-9,
mild depression; 10-14, moderate
depression; 15-19, moderately
severe depression; 20-27, severe
depression).

g

NRS total score range: 0 to 10
(higher scores indicate higher pain
intensity).

h

ODI total score range: 0 to 100
(higher scores indicate greater
disability).

i

PSEQ total score range: 0 to 60
(higher scores indicate increased
functional levels).

j

AQoL-6D total score range: 20 to
99 (higher scores indicate reduced
quality of life).

k

SPE total score range: 0 to 3 (higher
scores indicate lower perception of
prognostic employment).

PHQ-9 scoref

Pain
Intensity, Numeric Rating
Scale scoreg
Baseline

1.59 (0.68)

1.62 (0.66)

NA

NA

9 wk

1.39 (0.68)

1.58 (0.72)

−0.25 (−0.47 to 0.02)

NA

6 mo

1.42 (0.69)

1.47 (0.70)

−0.06 (−0.30 to 0.18)

NA

12 mo

1.39 (0.74)

1.53 (0.68)

−0.18 (−0.45 to 0.09)

NA

Baseline

27.34 (12.41)

26.77 (13.14)

NA

NA

9 wk

23.42 (11.72)

26.03 (12.98)

−0.24 (−0.42 to −0.05)

NA

6 mo

22.00 (11.28)

24.29 (12.92)

−0.31 (−0.50 to −0.12)

NA

12 mo

20.17 (10.62)

23.60 (13.17)

−0.31 (−0.50 to −0.12)

NA

Baseline

39.75 (11.07)

38.22 (11.79)

NA

NA

9 wk

42.88 (9.88)

40.36 (10.96)

0.17 (0.03 to 0.37)

NA

6 mo

41.91 (10.41)

39.46 (11.82)

0.33 (0.13 to 0.53)

NA

12 mo

44.76 (9.74)

40.53 (11.15)

0.33 (0.12 to 0.53)

NA

Disability, Oswestry
Disability Indexh

Self-efficacy, PSEQ scorei

Quality of life
AQoL-6D scorej
Baseline

46.15 (7.80)

45.96 (7.46)

NA

NA

9 wk

43.18 (8.10)

45.15 (8.70)

−0.25 (−0.42 to −0.08)

NA

6 mo

42.59 (7.83)

44.42 (8.80)

−0.24 (−0.42 to −0.05)

NA

12 mo

40.96 (7.49)

44.39 (8.68)

−0.43 (−0.61 to −0.25)

NA

Baseline

1.41 (1.08)

1.42 (1.13)

NA

NA

9 wk

1.34 (1.11)

1.26 (1.15)

0.08 (−0.11 to 0.27)

NA

6 mo

1.27 (1.18)

1.29 (1.14)

−0.02 (−0.26 to 0.23)

NA

12 mo

1.20 (1.13)

1.36 (1.18)

−0.13 (−0.35 to 0.09)

NA

Work capacity
SPE scorek

randomized: 149 to the intervention group and 146 to the
control group. A total of 258 participants (87.5%) completed
the 12-month telephone assessment. The interobserver reliability between clinicians and their supervisors was excellent (κ = 0.96; 95% CI, 0.95- 0.97; P < .001), based on 79
interviews and 17 assessors.
E6

Demographic and clinical characteristics of participants
were similar in both groups (Table 1). Among the 295 participants, 184 (62.4%) were women, the mean (SD) age was 52.8
(7.7) years, and 207 (70.2%) reported a low educational level
according to the International Standard Classification of
Education.61 Two hundred fourteen participants (72.5%) had
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Effectiveness of Intervention
Cox proportional hazards regression analysis revealed that the
intervention reduced the risk of MDE onset by 52% (HR, 0.48;
95% CI, 0.28-0.81; P < .001), favoring the intervention group
(Table 2). No evidence of nonproportionality of HRs was found:
a global test of nonproportionality yielded χ2 = 2.02 and df = 1
(P = .16).
The time to onset of an MDE within a 12-month period differed between the groups. The Kaplan-Meier estimates of the
cumulative survival rates (no MDE) at 12 months (52 weeks)
were 83.77% (95% CI, 77.65%-90.39%) for the intervention
group and 68.38% (95% CI, 60.82%-76.88%) for the control
group (Figure 2); 231 participants (78.3%) were rightcensored.
Incidence of MDE differed between the groups, with 21 participants (14.1%) in the intervention group and 41 participants (28.1%) in the control group (Δ = 14.67%; 95% CI, 5.56%24.02%). The NNT to prevent 1 additional case of MDE was
2.84 (95% CI, 1.79-9.44).
Intervention adherence is displayed in the eFigure in
Supplement 2. Post hoc moderator analyses, including the
number of lifetime MDE as a predictor in the Cox proportional hazards regression model, yielded a decrease of effectiveness with each additional lifetime MDE of 1.49 (95% CI,
1.04-2.15). Prior psychotherapy experiences led to a decrease
in effectiveness by a factor of 3.63 (95% CI, 1.22-10.77). Detailed results of the post hoc moderator analyses are reported
in the eMethods and eResults in Supplement 2.

Secondary Outcomes
Table 2 shows standardized and baseline-adjusted regression
estimates for secondary outcomes for all follow-up assessments based on the intention-to-treat principle. Small to medium effect sizes in favor of the intervention group were observed for all outcomes except for work capacity (Subjective
Prognostic Employment Scale mean score [SD]: 1.27 [1.18]) and
pain intensity (Numerical Rating Scale mean score [SD]: 1.42
[0.69]) at the 6-month follow-up. eTable 4 in Supplement 2 displays reliable change indexes and close to symptom-free status for all continuous depression outcomes. Odds ratios for reliable improvement ranged between 1.40 (95% CI, 0.79-2.48)
for the Quick Inventory of Depressive Symptomatology and
1.90 (95% CI, 1.01- 3.57) for the PHQ-9 at the 12-month follow-up in favor of the intervention group.
We did not find differences in health care utilization between the 2 groups (Table 3).62 For example, pain medication
prescription was only slightly lower in the intervention group
at the 12-month follow-up (5.58%; 95% CI, −10.72% to 22.41%),
and visits to primary care physicians were slightly higher in
the intervention group (−4.58%; 95% CI, −17.21% to 7.20%).
Satisfaction with the intervention was high (Client Satisfaction with Online Interventions Questionnaire-8 mean score
[SD]: 22.87 [4.92]).
jamapsychiatry.com

Figure 2. Kaplan-Meier Survival Curve of Time to Onset
of Major Depressive Disorder
1.00

Cumulative survival rate, %

no prior experience with psychotherapy. On-site recruitment
in the orthopedic clinics vs recruitment by letter resulted in
a sample comprising more male participants (90 [40.5%] vs
21 [28.8%]) (eTable 1 in Supplement 2).
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Adverse Events and Safety
In the telephone assessments, a total of 129 participants reported adverse events during the trial, with comparable proportions of adverse events in the intervention group (n = 63
[48.8%]) and control group (n = 66 [51.2%]). A total of 31 participants in the intervention group reported adverse events
within the online intervention or directly to their e-coaches.
None of these events was associated with the intervention. No
serious adverse event (ie, psychiatric hospitalization, suicide
attempt, or suicide) occurred. The results of the Inventory for
Assessing Negative Effects of Psychotherapy are displayed in
eTables 2 and 3 in Supplement 2. Often reported adverse effects assumed to be associated with participation in the intervention were as follows: increased suffering from past experiences (n = 7 [4.7%]) and increased conflicts in relationships
(n = 7 [4.7%]).

Discussion
Findings of the PROD-BP trial demonstrated that, for patients with subthreshold depressive symptoms and persistent back pain, a guided web-based intervention implemented into routine orthopedic aftercare significantly reduced
the incidence of MDE over a 12-month follow-up period (HR,
0.48; 95% CI, 0.28-0.81; P < .001). The magnitude of this preventive effect was at the upper end of the estimated effects of
depression prevention measures in high-risk target groups.63
The effect was even slightly larger than that reported in a previous web-based depression prevention trial in the general
population (HR, 0.59; 95% CI, 0.42-0.82), although the 95%
CIs overlapped.38 We believe that this result is encouraging and
indicates that preventing MDE is an achievable goal in a routine health care setting for patients who are persistently physically ill.
However, when considering the dissemination of the webbased intervention, certain aspects need to be taken into account. First, not all participants may benefit equally from
the intervention. Post hoc moderator analyses indicated that
(Reprinted) JAMA Psychiatry Published online May 27, 2020
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Table 3. Health Care Service Use During the 12-Month Follow-up
No. (%)
Control group

Difference between groups,
% (95% CI)a

Intervention group

Service

6-mo Follow-up
(n = 111)b

12-mo Follow-up
(n = 73)c

6-mo Follow-up
(n = 76)b

12-mo Follow-up
(n = 59)c

6-mo
Follow-upb

12-mo
Follow-upc

Primary care physician

91 (82.0)

61 (83.6)

60 (79.0)

52 (88.1)

3.03 (−9.03 to
14.24)

−4.58 (−17.21 to
7.20)

Psychotherapist

10 (9.0)

6 (8.2)

3 (4.0)

7 (11.9)

5.06 (−2.20 to
13.17)

−3.64 (−14.11 to
7.89)

Psychiatrist

0

1 (1.4)

4 (5.3)

1 (1.7)

−5.26 (−9.89 to
2.24)

−0.32 (−6.48 to
7.06)

Neurologist

12 (10.8)

8 (11.0)

12 (15.8)

7 (11.9)

−4.98 (−14.65 to
5.82)

−0.09 (−11.89 to
11.00)

Psychosomatic medicine
specialist

6 (5.4)

2 (2.7)

3 (4.0)

3 (5.1)

1.46 (−4.98 to
9.06)

−2.34 (−9.84 to
6.71)

9 (8.1)

12 (16.4)

10 (13.2)

10 (17.0)

−5.05 (−13.86 to
5.08)

−0.51 (−13.10 to
12.85)

All

43 (38.7)

35 (48.0)

39 (51.3)

25 (42.4)

−12.58 (−27.00 to
1.27)

5.58 (−10.72 to
22.41)

Opioid

10 (9.1)

6 (8.2)

10 (12.7)

5 (8.5)

−4.15 (−13.12 to
6.08)

−0.26 (−10.08 to
10.56)

Prescription
Antidepressant
Pain medication

Abbreviation: TiC-P, Trimbos/iMTA Questionnaire for Costs Associated with
Psychiatric Illness.
a

Based on Newcombe.62

the intervention was less effective in patients with a lifetime
history of depression or those with previous psychotherapy
experience. Second, the guidance element of the intervention, amounting to approximately 1 hour of therapist time per
complete treatment, might have been a substantial component. Despite mixed evidence of the role of human support in
the effectiveness of and adherence to web-based interventions, guided programs have been found to be cost-effective,
depending on society’s willingness to pay.64-66
The PROD-BP trial has several implications for clinical practice and research. The study sample was composed of a representative group of patients with persistent back pain (a mean
age of 53 years, 62% women, and mainly low to medium levels of educational attainment), contributing to a high generalizability of the results.5,67 Both men and older adults are frequently underrepresented in behavioral health care studies68,69
and online intervention trials.38,70,71 The successful use of
2 different recruitment strategies in this trial suggests that personal contact helps in recruiting hard-to-reach participants.
Furthermore, the results corroborate that it is feasible to recruit people with low internet affinity into a web-based intervention trial.71,72
The intervention was implemented as an aftercare program tailored to the patients’ needs. As such, it aimed to
bridge 2 gaps: the gap between inpatient care and aftercare,
and the gap between 2 separate health care sectors (orthopedics and behavioral health). The value of this transactional,
low-threshold treatment approach is illustrated by the finding that 72.5% of the participants attended outpatient professional psychological help for the first time. This finding
shows the potential of web-based interventions to extend
access to psychological treatments to individuals who previously had not sought, had declined to receive, or had not
E8

b

Six-month follow-up covering the previous 3 months as measured with the TiC-P.

c

Twelve-month follow-up covering the previous 3 months as measured with
the TiC-P.

been able to attend behavioral health services. In light of the
current opioid drug use crisis, expanded access has been
established as a major goal in pain management.13 However,
pain medication prescription was only slightly lower in the
intervention group at the 12-month follow-up (5.58%). Secondary outcomes indicate improvements of the intervention
group in pain-related functioning and quality of life but not
pain intensity. These findings should be examined in future
confirmatory studies.
The current form of the web-based intervention is ready
for use in clinical practice and can be translated into other languages and adapted for other chronic diseases. However, poor
internet availability and reduced knowledge about webbased self-help interventions might limit its large-scale implementation. Future studies should investigate the possible
barriers of such programs and how to overcome them in routine health care.
Certain methodological features define this trial. The control group received treatment as usual, the outcomes were
clinician rated (observer blinded), and the intervention was integrated into the routine health care setting. These methodological factors are commonly associated with lower effect sizes
compared with waitlist control groups, self-report measurements, and highly standardized study procedures geared
toward efficacy.73,74 The promising results from efficacy trials
of web-based interventions for depression usually turn out to
be too optimistic when implemented in the routine health care
setting.35,72 However, this was not the case in this pragmatic
trial. One possible explanation for the high difference in MDE
incidence between intervention group and control group in this
trial could be that the baseline sample was already close to
the MDE threshold. The relatively high incidence of MDE in
the control group supports this assumption.
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Limitations
This study has several limitations. First, blinding participants
to their assigned treatment condition to avoid expectancy effects was not possible. Although this problem is inherent in all
psychotherapy trials, it remains a possible risk of bias. However, expectancy effects are also common in routine health care;
therefore, they are not generally unwanted effects in pragmatic trials.75,76 Second, blinding was lifted at the end of the telephone assessments before the adverse event assessments
because the participants were asked to state whether they attributed a potential adverse event to the intervention or to other
circumstances. This timing might have biased the adverse event
assessment. Third, variations in treatment as usual might have
biased the results. However, randomization was stratified by
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