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Abstract
Objective—To describe the methodology of the first NIH-funded clinical trial for seniors with
comorbid depression and chronic low back pain.

Methods—Randomized controlled effectiveness trial using stepped care methodology.
Participants are ≥ 60 years old. Phase 1 (6 weeks) is open treatment with venlafaxine xr 150 mg/
day and supportive management (SM). Response is two weeks of PHQ-9 ≤ 5 and at least 30%
improvement in the average numeric rating scale for pain. Non-responders progress to phase 2 (14
weeks) in which they are randomized to high-dose venlafaxine xr (up to 300 mg/day) with
Problem Solving Therapy for Depression and Pain (PST-DP) or high-dose venlafaxine xr and
continued SM. Primary outcomes are the univariate pain and depression response and both
observed and self-report disability. Survival analytic techniques will be used, and the clinical
effect size will be estimated with NNT. We hypothesize that self-efficacy for pain management
will mediate response for subjects randomized to venlafaxine xr and PST-DP.

Results—Not applicable.

Conclusions—The results of this trial will inform the care of these complex patients and further
understanding of comorbid pain and depression in late-life.
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Introduction
The links between chronic low back pain (CLBP) and depression are well-established. Both
conditions: 1) are risk factors for the other’s onset (1–3), 2) interfere with each others’
treatment response (4), 3) worsen the negative experience or “bothersomeness” of the other
disorder (5), 4) mutually slow rates of remission (6–8), and 5) may increase the risk of the
others’ recurrence. In late-life, these conditions increase the risk of suicide (9, 10),
polypharmacy (11), physical deconditioning and disability (12, 13), cognitive impairment
(14, 15), and worsened caregiver burden (16). A shared biology (e.g., similar
neurotransmitter perturbation (17)), and psychology (learned helplessness, low self-efficacy
(18)) support a unified approach to treatment. Rationally developed and tested age-specific
interventions targeting these linked conditions are sorely needed.

Most older adults seek treatment for mood disorders and pain in primary care. Twelve
percent of primary care elderly are depressed (19). The prevalence of CLBP in late-life is
similarly estimated to be 12% (20). In our own work, we have observed that CLBP is the
most common pain problem for which older adults are referred from primary care to a pain
clinic (14). In addition, we have recently published a report describing that older adults with
CLBP have higher rates of mood disorders than older adults with knee osteoarthritis (21),
further supporting our decision to focus on low back pain in late-life. Treating these chronic
conditions as linked may minimize the stigma of depression treatment and improve
treatment acceptability.

The ADAPT Study (Addressing Depression and Pain Together) is a clinical trial testing a
stepped care approach for these linked conditions in late-life. The primary aim of the study
is to test the effectiveness of combination high-dose venlafaxine with Problem Solving
Therapy for Depression and Pain (PST-DP) compared to high-dose venlafaxine with
supportive management. The dependent variables are reduction in low back pain and
depression and physical and psychosocial disability. The secondary aims of the study are to
1) explore the mediating role of self-efficacy, and 2) compare rates of recurrence over the
course of 12 month follow-up between the two conditions.

While the Stepped Care for Affective Disorders and Musculoskeletal Pain (SCAMP) trial
(22), another NIH-funded study of combined pharmacological and behavioral intervention
for depression and pain in primary care patients, described how optimized antidepressant
therapy followed by a pain self-management program resulted in substantial improvement in
depression as well as moderate reductions in pain severity and disability, ADAPT is unique
because of 1) the specific focus on low back pain, one of the most therapeutically
challenging pain problems in late-life; 2) the stepped-care use of two dosing ranges of
venlafaxine; 3) the use of a consistent problem solving therapy approach, which has
established efficacy in late-life mood disorders comorbid with medical illness; 4) the use of
an objective measure of physical disability; 5) use of the electronic medical record as a
primary method of recruitment; and 6) collection of data from caregivers. In addition, while
the SCAMP study tested the sequential treatment of depression and then musculoskeletal
pain, the ADAPT trial treats these conditions as linked, addressing both conditions
simultaneously.
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Selecting an appropriate study design
In addition to reflecting the primary care approach to therapeutically complex conditions, a
stepped-care approach is consistent with the spirit of effectiveness research (enhanced
external validity, relaxation of exclusionary criteria, inclusion of participants with multiple
morbidities, delivery of the intervention in real-world locations, and a broadened scope of
outcome measures) (23). We considered (but did not adopt) a 2 x 2 factorial design to
compare four different interventions. While this would have allowed us to simultaneously
test two different hypotheses (24), it did not reflect “real-world” clinical practice.

Combination pharmacotherapy and psychotherapy (versus a monotherapy) is usually offered
for patients living with depression and a major psychosocial and/or physical stressor (such
as CLBP) (43, 44). Likewise, an approach that combines both pharmacologic analgesia and
a psychosocial treatment is often indicated for CLBP complicated by passive coping styles
and high emotional distress (frequently observed in pain patients living with depression)
(45). With this in mind, the goal of the ADAPT study is to test the effectiveness of
combination treatment with an antidepressant medication that has analgesic properties and a
learning-based and behaviorally-activating psychotherapy for those patients who do not
respond to traditional and/or less intensive interventions.

During phase 1 of ADAPT, for 6 weeks all subjects receive open-label treatment with
venlafaxine xr up to 150 mg/day and supportive management (SM). Six weeks is the
average response time for an antidepressant effect (25). In addition, both our group and
others have observed an improvement in low back pain with antidepressant
pharmacotherapy by week 4 (26, 27). Participants whose depression and/or pain does not
improve then progress to phase 2. During the 14 weeks of phase 2, participants are
randomized to either higher-dose venlafaxine xr (up to 300 mg/day) and Problem Solving
Therapy for Depression and Pain (PST-DP) or to higher-dose venlafaxine xr and continued
SM. Fourteen weeks was chosen to accommodate 10 visits without undue participant
burden. Graduates of phase 2 are followed for 12 months to assess treatment durability and
symptom variability. The study design is shown in Figure 1.

Subject Characteristics
The inclusion and exclusion criteria are listed in Table 1. We selected age 60 rather than the
traditional age 65 to define older adults because individuals living with depression and/or
pain have higher levels of medical comorbidity (28), more brain changes consistent with the
aging process and exposure to a high stress state (29, 30), and are prescribed a greater
number of medications than euthymic or pain-free individuals (11, 31). The 3MS is used as
a screening instrument, so that subjects with dementia are excluded, but subjects who are
cognitively normal or who have MCI will be included. It is our goal to include subjects with
MCI to reflect the range of cognitive functioning in late-life. Depressed older adults with
comorbid MCI (in particular, executive dysfunction) have been shown to both learn and
benefit from PST (32).

Given the high prevalence of other painful conditions in late life (e.g., arthritis, neuropathic
pain, fibromyalgia), if subjects endorse other painful conditions, low back pain must be
identified as the primary pain problem, and all pain ratings are focused on low back pain.
Depression and psychiatric diagnoses are agreed upon during weekly consensus meetings
attended by at least two geriatric psychiatrists and a multidisciplinary team of clinical
researchers. In addition to a score of ≥ 10 on the PHQ-9, all subjects must meet PRIME-MD
criteria for a depressive syndrome (dysthymia, minor depression, major depression). This
means that all patients endorse at least one of the cardinal symptoms of depression: low
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mood or anhedonia. This criteria for minimal depressive severity has been used in the
recently published Collaborative Care for Chronic Pain in Primary Care project (33), further
establishing precedent for using this criteria. A depression of this severity is considered the
low-end of the moderate range yet worthy of pharmacological treatment (see:
http://www.depression-rimarycare.org/clinicians/toolkits/materials/forms/phq9/
score_table/). We chose to not use a clinician administered scale of depression because of
the high overlap with neurovegetative symptoms such as with the Hamilton Rating Scale for
Depression (34) and also for ease of administration in primary care. We view the use of the
PHQ-9 as a scalable approach for use in primary care, as in addition to its excellent
psychometrics (35), it is a measure with which primary care physicians are familiar (36, 37).

The quality and severity of low back pain are assessed at baseline. Subjects must endorse
pain severity of at least 8 on a numeric rating scale for low back pain (ranging from 0–20)
(38) (personal communication, K Herr, 2009), indicating at least moderately severe low
back pain. In addition to the NRS, the McGill Pain Questionnaire – Short Form (39), and a
pain map, subjects are surveyed about: 1) other pain conditions, 2) treatments sought for low
back pain including surgical history, 3) radiating pain below the knee in one or both legs, 4)
use of an ambulatory assistive device, and 5) if pain interferes with sleep. While restricting
study entry to those only living with low back pain (and no other pain complaints) would
have been ideal, this would not have been practical since many older adults with low back
pain often live with osteoarthritis, which is often generalized. Indeed, about one third of
individuals older than 65 years experience symptomatic osteoarthritis of the knee, and
almost 80% of persons have degenerative joint disease after age 70 years (40, 41). Requiring
older patients to not have any other pain conditions would not be consistent with our
effectiveness approach to research and would make it challenging to generalize the results to
the general population of older adults with CLBP. To assure the focus of response is the low
back, upon entering the clinical trial, participants must identify low back pain as their
primary pain problem and are asked to think about their low back when answering all
questions about pain severity. Information about other pain diagnoses and pain extensity
(i.e., the number of different pain sites throughout the body) will be added to the statistical
models as covariates.

Participants are requested to remain on the same type and dose of concurrently prescribed
medications during their participation. Standing analgesic medication use, prn analgesic
medication use, and change in analgesic use are assessed and documented at every visit.
Excluding subjects who took concurrently prescribed analgesics would be inconsistent with
an effectiveness research approach. Any changes in analgesic use are documented. The daily
dose of regularly scheduled opioid analgesics will be calculated and converted to oral
morphine equivalents (42). We will also calculate a standardized average daily dose for non-
opioid analgesics using established methods (43), and this information will be entered into
analytic models as covariates.

The Cumulative Illness Rating Scale for Geriatrics (CIRS-G) (44) is administered by an
advanced practice nurse (this involves medical chart and medication review) in which
further information about CLBP and medical comorbidity are captured (e.g., imaging data,
specific surgical interventions) and recorded as ICD-9 diagnostic codes.

Selecting the interventions
Venlafaxine is a serotonin norepinephrine reuptake inhibitor (SNRI) which at lower doses
has greater affinity for serotonin than norepinephrine transporters. Thus, it acts as a
serotonin specific reuptake inhibitor (SSRI) at lower doses (≤150mg/d) and a SNRI at
higher doses (45, 46). While venlafaxine is not approved for the treatment of any pain
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conditions, it has been shown to have analgesic properties in several studies (47–51), and
when prescribed in the 150–225 mg/day range for activity-limiting osteoarthritis pain,
significantly reduced pain intensity and marginally improved self-reported function (52).
Reuptake inhibition of norepinephrine at higher doses may lead to further antidepressant
effect as well as enhanced analgesia. We did not select duloxetine or minalcipran because 1)
these agents are not generic and 2) there is no change in pharmacodynamics with increased
dosing. Tricyclic antidepressants were not selected to avoid concerns about cardiotoxicity
and anticholinergic burden, both issues of significance for older adults (53).

Problem Solving Therapy for Depression and Pain (PST-DP)
PST is increasingly being used in primary care with older adults (54, 55) and patients with
medical comorbidity (56–58) because of its proven efficacy in large clinical trials (54, 59,
60), its equivalence to cognitive behavioral therapy (CBT) (61), easy integration into
primary care (62), and efficacy for patients with mild cognitive impairment (63). In addition,
there is evidence that PST is suitable for patients with MCI (63). PST-DP is a practical
treatment for primary care because of its 1) duration of treatment (usually no more than 10
sessions (62)), 2) session duration (30–45 minutes), and 3) the relative ease of training of
medical nurses and other non-mental health specialists in its reliable delivery (62). PST also
has been shown to reduce pain and disability in middle aged and older adults with CLBP
(64). Through consistent implementation of a step-wise approach to managing problems
related to pain and depression and with behavioral activation, PST is hypothesized to work
by reducing learned helplessness and improving self-efficacy (65, 66).

PST-DP differs from traditional PST for primary care (62) as follows: 1) “The Back Book”
(67) is provided during the first session, 2) greater focus is spent on activity and movement
scheduling, 3) clinicians are trained to provide brief behavioral treatment of insomnia
(BBTI) (68) and progressive muscle relaxation and diaphragmatic breathing if indicated, and
4) more effective use of analgesics and communication with PCPs about pain management
may be offered. The problem solving style of patients is assessed with the Social Problem
Solving Inventory (69). This information about how patients approach problem solving,
along with hypothesized links between pain, depression, and disability specific to each
patient, are provided early in treatment. This case conceptualization provides a rationale for
why both conditions are being addressed, serves as a road-map for problem solving, and is
frequently revisited during the intervention. Thus, PST-DP has similarities with Cognitive
Behavioral Therapy (CBT), an established intervention for both pain and depression, but
modules (e.g., BBTI, relaxation) are only delivered if these problems are identified by the
participant and decided upon using a problem solving approach. This approach is consistent
with the goal of improving self-efficacy by having participants choose the problems upon
which they will work.

As we have found that caregivers of depressed patients are often burdened (16), when
possible we encourage caregivers to be an active participant in PST-DP. Our goals for
including caregivers are to: 1) improve compliance with the intervention by enhancing
caregiver “buy-in,” 2) reduce caregiver burden to reduce their risk of conversion to (or
worsen current symptoms of) depression, and 3) reinforce the durability of PST-DP since
the caregiver may “coach” the subject to utilize these skills.

The limited improvement in pain-related outcomes in SCAMP may be due to the
heterogenous group of participants with a variety of pain conditions. While chronic low
back pain, especially in late-life, is often multifactorial in etiology, we expect our sample
will be more homogenous in terms of type of pain, age, and absence of secondary gain.
While PST-DP focuses on whatever problems the patient identifies, usually pain is a focus
early in treatment, and is encouraged to be addressed by the clinician early during phase 2.
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This systematic, learning-based, and behaviorally activating intervention guided by an
individual therapist is unique from the pain self-management intervention provided in
SCAMP. In addition, motivational interviewing (70) is an integral component of PST-DP
and utilized to enhance engagement and participation, and minimize attrition, especially
given the relatively high frequency of scheduled visits.

Supportive management
During our 20 years experience in conducting late-life antidepressant pharmacotherapy
clinical trials, we have learned that non-specific and frequently beneficial clinician-subject
interactions occur when subjects receive a “pharmacotherapy-only” condition. We refer to
these non-specific interactions as supportive management. The characteristics of supportive
management are described in Table 2.

Maintaining Adherence to Treatment Assignment and the Study Blind
The same clinicians provide supportive management and PST-DP. To maintain equipoise
and minimize allegiance bias, we routinely remind clinicians during weekly group
supervision that we do not know which intervention is superior. Clinicians have all been
certified in Problem Solving Therapy by a certified PST-trainer (JQM). All sessions are
audiotaped and a random selection of 20% of sessions (PST-DP and SM) are reviewed for
adherence (by JQM) to the assigned intervention and to monitor for therapist “drift.”
Treatment fidelity is assured by rating the tapes with an assessment of technical compliance.
Clinicians who score below average for the entire measure or are deficient in delivering a
particular component (e.g., case conceptualization, setting an agenda, maintaining the
problem solving or supportive management format, delivering the optional modules
according to the manual) receive immediate corrective feedback.

After the screening and baseline visits, all of the assessments are self-report except for the
Short Physical Performance Battery. For this assessment only, we utilize an independent
assessor. Participants are instructed to not divulge to which condition they are assigned.
During weekly clinical and safety management meetings, assignment to PST-DP is not
disclosed, further assuring the blind. The investigators are not blind to assignment during
phase 2 because of their involvement in weekly supervision.

Selecting Criteria for Response
We used the MacArthur Initiative scoring protocol in developing our criteria for response.
While a PHQ-9 score of ≤ 5 is ambitious for response, in our own work with depressed
patients with cardiac disease, we have successfully used a PHQ-9 score ≤ 5 as criteria for
response (71). In the SCAMP trial, the target PHQ-9 score was also ≤ 5 lending further
credence to this depression-response criteria (22, 72).

Our selection of ≥ 30% improvement on the numeric rating scale for pain is based on work
by Farar et al (73–75) who noted that an improvement of this magnitude represents a
clinically significant difference. As stated earlier, linking the depression and pain criterion
for response into a unified response criteria is novel and we predict will lead to a more
robust and durable response.

While the planned analytic approach explores response as a categorical variable, we will
also conduct sensitivity analyses using different PHQ-9 scores as criteria for depression
response, a range of percent improvement in pain intensity, and explore improvement as a
continuous (not categorical) measure.
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Recruitment procedures
The bulk of our recruitment strategies are based in primary care. We are using the electronic
medical record (EMR) as our primary recruitment strategy. This approach has been found to
be more efficient than deploying research assistants in primary care waiting rooms and also
resulted in higher than estimated recruitment of African Americans into a study of primary
care based treatment of anxiety (76). The EMR prompt exposes the PCP to a reminder about
our study at the time of the clinical encounter for patients aged 60 and older with 1) an
ICD-9 code for low back pain in the electronic problem list or as the encounter diagnosis
(Fig. 2).

We designed our alert to be Health Insurance Portability and Accountability Act (HIPAA)-
compliant, instructing PCPs to seek patient permission before forwarding contact
information to a study recruiter (Fig. 2). We routinely remind PCPs about the EMR prompt
and study progress with regular visits and study-specific marketing materials (e.g., pens,
mugs, and newsletters). During all detailing, we find that highlighting the principles outlined
in Table 3 enhances physician “buy-in.” We also recruit participants via radio
advertisements, the internet (www.ADAPTstudy.com), and posters placed at local
pharmacies and community centers.

Study Procedures
Phase 1—250 subjects will receive six-weeks of open treatment with lower-dose
venlafaxine and supportive management (VEN/SM). The titration schedule of venlafaxine is
described in Table 4. Prior to beginning venlafaxine, if subjects are taking another
antidepressant, we taper the ineffective antidepressant. To minimize subject discomfort from
worsening symptoms, to reduce the risk of emerging suicidality, and to reflect usual care, a
wash-out period is not required. Sessions during step 1 are weekly, and last 30 minutes. The
location (in-person, telephone, subject’s home) is always documented. The list and schedule
of assessments are included in Table 5.

Based on pilot work and to reflect standard practice, we have allowed subjects to remain on
stable doses of concurrently prescribed analgesics (27). Participants agree to not begin a new
analgesic or other pain treatment. We are tracking the use of all prescribed and over the
counter analgesics (including PRN doses) at every visit.

Randomization and stratification—After 6 weeks, subjects who have not responded
(response is univariably defined as PHQ-9 ≤ 5 and ≥ 30% improvement on the 20-item pain
NRS for 2 sequential weeks) have the dose of venlafaxine increased to 300 mg/day or
maintained at the highest tolerable dose. The algorithm used to promote a stable response is
listed in Table 6. Non-responders are randomized to: 1) high-dose venlafaxine xr and
Problem Solving Therapy for Depression and Pain (VEN/PST-DP) or 2) high-dose
venlafaxine xr and supportive management (VEN/SM). We are using a stratified permuted
block design for randomization. Stratification is guided by both 1) primary care referral
versus other referral source (e.g., media, mental health referral) and 2) diagnosis of
fibromyalgia. Subjects referred from primary care may be different from those self-referred
(i.e., more comorbid medical conditions). Fibromyalgia is a stratification variable
(diagnosed by history and physical exam by JK) due to the 1) relatively high rates of
fibromyalgia in late-life, 2) fact that the pain of fibromyalgia is often concentrated axially,
and 3) possibility of different treatment response to venlafaxine when fibromyalgia is
comorbid (77). We considered using radiculopathy (defined as pain radiating below one or
both knees) as a stratification variable to control for the possible effect on treatment
response of neurologic injury. However, given the multifactorial causes of low back pain in
late-life (e.g., myofascial disorder, spinal degeneration, hip joint arthritis, fibromyalgia,

Karp et al. Page 7

Pain Med. Author manuscript; available in PMC 2013 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



piriformis syndrome, sacroiliac joint syndrome) (78), and that conditions other than spinal
stenosis can lead to leg pain (e.g., tensor fascia lata strain, sacroiliac joint syndrome, hip and
knee arthritis (79)), we did not include radiculopathy as a stratification variable. Using only
two variables reflects our parsimonious approach to stratification (80) and our faith in the
randomization procedure. Randomization lists are generated by the statistician and
maintained by the data manager. When a participant is eligible, the study coordinator
contacts the data manager who provides the randomization assignment.

Phase 2—Based on pilot work, we estimate 150 non-responders will progress to Phase 2
and be randomized to either: 1) higher-dose VEN/PST-DP or 2) higher-dose VEN/SM.
Sessions for VEN/PST-DP will last about 45 minutes and sessions for VEN/SM will last
about 30 minutes. This differential in face-to-face time may have an indirect effect on
outcome, but is consistent with our effectiveness approach to the trial. We are tracking the
duration of every session during phase 2.

The schedule of assessments is shown in Table 5. If there is a delay in completing the 10
sessions of phase 2, every attempt will be made to complete 10 sessions, but all active
interventions of phase 2 will end by week 24. Criteria for response is 2 consecutive scores in
which the PHQ-9 is ≤ 5 and the NRS for pain is ≥ 30% improved from baseline (75).

Twelve Month Follow-up—To assess and compare treatment durability between VEN/
SM and VEN/PST-DP, we will follow phase 2 participants quarterly over the course of one
year. To learn about incident treatments and the fluctuating nature of symptoms, non-
responders will also be followed. In addition to assessing low back pain and depression, we
will assess disability associated with low back pain (81), chronic pain self-efficacy (82), and
other treatments for mood and pain prescribed in the interval. For subjects randomized to
VEN/PST-DP, we will assess whether they continue to implement the skills previously
acquired.

Power calculations
Based on our own and others’ experience (83–86), we expect that approximately 20–25% of
subjects randomized to VEN/SM will respond and that approximately 50–55% of the VEN/
PST-DP group will respond. We would have sufficient power of 80% to detect a 30%
difference assuming 20% attrition with a randomized sample of 104. A between group
difference of 30% is based on several depression and pain treatment studies. For example,
an effect size of 0.73 was observed in a comparison of a behavioral activation intervention
versus supportive management among a group of psychiatric inpatients (87). Although the
Hopko paper describes pilot research (n=25), there appears to be a signal that a behaviorally
activating intervention may be effective for severely depressed patients. In another study of
primary care patients with depression, those assigned to receive a structured depression
treatment program which included behavioral treatmentto increase use of adaptive coping
strategies had significantly more improvement in depression severity than those randomized
to receive treatment as usual from their primary care physician (88). In a study of 128
chronic low back pain patients randomized to cognitive behavioral therapy(described as a
“package” of respondent, operative, and cognitive interventions) or a wait-list control
condition, those receiving the CBT intervention had significantly more improvement in pain
with a moderate effect size of 0.60 (89). Because of the established benefit of venlafaxine on
both mood and pain, we predict a more conservative but clinically significant effect size of
about 0.3 between the groups.

We estimate 10% attrition during step 1, 20% attrition during step 2, and predict that 30% of
subjects will respond during step 1. Thus, we expect 40% of the recruited sample will not
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progress to step 2 (10% attrition + 30% response). Based on attrition rates described above,
the number needed to recruit to randomize 104 subjects is (104/0.60) = 173. However, in
case attrition or treatment response during step 1 is higher than anticipated, we will “over-
recruit” by 77 subjects for a total sample size of 250. Recruiting 250 subjects into step 1 will
assure that, even with rates of attrition and treatment response up to 60% during step 1, we
will have enough subjects for hypothesis testing during step 2. Of note, if the attrition and
response rates are consistent with our projections (i.e., 60% of subjects progress to step 2)
we will still be powered to detect a between group difference of .25. Increasing the sample
to 150 also increases our power to 85% to detect a mediation effect.

Planned analysis
We will use survival analyses to compare time to response between the two conditions. We
are using a univariate outcome comprised of improvement for both depression and low back
pain. Participants must have two sequential visits meeting this criterion to be determined
responders. We will use Kaplan-Meier survival curves to illustrate the proportion yet to
respond over time; the curves will be tested with the Wilcoxon χ2 test which weights more
favorable earlier observations. If we observe any covariate strongly associated with the main
outcome and the two treatment arms, we will adjust for it using standard techniques such as
logistic regression or proportional hazard models with covariates. We will estimate the
clinical effect size by calculating the number needed to treat (NNT, with 95% confidence
intervals) between the two conditions.

A bivariate repeated measures mixed-effect analyses will model self-reported and observed
physical disability between the two interventions across time. By using a bivariate mixed
effects model, we will be able to examine the two outcome measures jointly. This bivariate
mixed model will allow us to examine how these two outcomes are associated over time.
The modeling procedure will provide information about the lag structure of the correlations.
For example, it will allow us to estimate correlations between the two disability outcome
assessments when they are measured at the same point of time as well as when they are
measured at different time points. Accounting for these correlations, if they exist, will
reduce the standard error of the difference between the treatment effects resulting in sharper
test statistics for the comparison of the two treatment arms. The model will be from baseline
to study end or termination. The bivariate model will have random intercepts for subjects.
Fixed effects of treatment and time will be included. A significant treatment by time
interaction will indicate a differential pattern of the outcome variables over time between the
treatments.

To investigate whether self-efficacy will mediate treatment response, we will use latent
growth curve modeling (90). The mediator and the outcome measured across multiple time
points will be viewed as two parallel processes. These two parallel processes will be
modeled by standard longitudinal data modeling techniques as latent growth curves, and the
mediation effect will be defined as the change in the treatment response influenced by the
change in the mediator which was influenced by the treatment. We hypothesize that self-
efficacy will mediate the response for participants exposed to PST-DP.

Subgroup and moderator exploratory analysis
To take advantage of this rich and unique dataset, we will perform exploratory subgroup and
moderator analyses (91). These analyses will help us profile groups with varying rates of
and times to response, and will assist in guiding the next stage in our work with this
population. Some planned analyses include comparisons of subjects 1) whose depression
preceded their low back pain and vice versa; 2) with high versus low levels of anxiety (e.g.,
fear avoidance); 3) with radiculopathy versus those without; 4) who score high on the
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patient global impression of change versus those who score low; and 5) with varying
degrees of health related quality of life and types and level of medical comorbidity. We will
also explore a moderating effect of executive functioning and memory on PST-DP using the
EXIT (92) and HVLT (93) tests of these specific cognitive domains.

As we will attempt to collect data from subjects who drop out of active participation, we will
perform our intent to treat analysis with these additional data using both “on-treatment” and
“off-treatment” data with a mixture model. Collection of this information will allow our
model to account for drop-out times that may be different between drop-outs and those who
remain in the protocol. We will perform this analysis for each of the outcomes separately for
a full utilization of data using a well developed statistical modeling approach (94).

Conclusion
ADAPT is the first primary care-based randomized clinical trial to test the effectiveness of
combination SNRI pharmacotherapy plus a behaviorally-activating, learning-based
psychotherapy for older adults living with CLBP and depression. If found to be effective,
this combination approach may be implemented in primary care with depression and pain
care managers. This work will influence other scalable approaches such as telephone or
web-based depression and pain care management. Indeed, the mood disorder care
management literature supports the importance of managing pain in addition to depression
in mid and late-life (8, 27, 95, 96). Establishing the effectiveness of higher-dose venlafaxine
combined with PST-DP for these linked conditions is preferable than 1) chronic exposure to
opioids (with risks of constipation, fracture, neurocognitive effects, diversion, and more
recently identified cardiovascular effects (97), 2) chronic exposure to NSAIDs (with risks of
gastrointestinal bleeding, cardiovascular events, and renal impairment), 3) more invasive
interventions such as surgery, or 4) a polypharmacy approach to depression and pain
treatment. ADAPT expands the findings of the SCAMP study, a stepped-care trial for
mixed-age adults living with musculoskeletal pain and depression in the following ways: 1)
assuring the intervention is effective for older adults; 2) improving knowledge of how to
treat these linked conditions with a unified, as opposed to a sequential, approach; and 3)
advancing understanding of how observed disability improves when both depression and
low back pain are treated simultaneously. Clinically relevant findings from the SCAMP trial
were that 1) optimized antidepressant therapy followed by a pain self-management program
produced substantial reductions in depression severity as well as enhanced response and
remission rates; 2) the intervention resulted in moderate reductions in both pain severity and
pain-related disability; and 3) the benefits on both depression and pain outcomes were
sustained over the 12 months of the trial. We anticipate that the ADAPT results will build
upon these findings and provide clinicians with additional treatment options, as the design is
consistent with suggestions for future work described in the SCAMP trial that additional
interventions may be needed to produce larger improvements in pain and higher depression
response and remission rates such as optimized analgesic management and cognitive
behavioral therapy approaches.
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Acronyms used in text

MINI MINI International Neuropsychiatric Interview

PHQ-9 Patient Health Questionnaire – 9 item

ATHF Antidepressant Treatment History Form

NRS Numeric Rating Scale

FABQ Fear Avoidance Behavior Questionnaire

P-GIC Patient Global Impression of Change

SPPB Short Physical Performance Battery

RAND-12 RAND 12-Item Health Survey

PASE Physical Activity Scale for Elderly

3MS Modified Mini Mental State Examination

EXIT Executive Functioning Interview

HVLT Hopkins Verbal Learning Test

SPSI Social Problem Solving Inventory

BSI Brief Symptom Inventory

CSQ Coping Strategies Questionnaire

CIRS-G Cumulative Illness Rating Scale for Geriatrics

ICD-9 International Statistical Classification of Diseases and Related Health
Problems – 9th Edition

UKU Side Effects Udvalg for Kliniske Undersøgelser Side Effect Rating Scale

EKG electrocardiogram

OTC Over the counter
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Figure 1.
Study Design
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Figure 2.
Electronic Medical Record Recruitment Reminder for Physicians
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Table 1

Inclusion and Exclusion Criteria

Inclusion Criteria

60 and older

PHQ-9 score ≥ 10 (consistent with at least moderate depression severity).

PRIME-MD diagnosis of major depression, minor depression, or dysthymia.

Low back pain more days than not, of at least moderate severity, for at least the past 3 months. Must endorse at least an 8 on the 20-item NRS
for average low back pain within the past week.

Must have tried without continued success any of the following: 1) prescription or OTC analgesics, 2) physical therapy, 3) acupuncture, 4)
injection therapy, 5) back surgery, 6) multidisciplinary pain program, 7) psychological treatment for chronic pain, or 8) any other physician-
prescribed treatment for chronic low back pain.

If subjects endorse other pain problems, low back pain is their primary pain problem.

Must score ≥ 80 on the Modified Mini-Mental State (3MS) exam.

No alcohol/substance mis-abuse for the past six months.

Willingness to stop current antidepressant pharmacotherapy.

Exclusion Criteria

Low back pain “red flag” suggesting medically emergent condition (e.g., vertebral fracture, infection, cauda equina syndrome, disk herniation,
cancer).

Psychotic spectrum disorder or bipolar disorder.

Medically unstable, delirious, or terminally ill; or medical contraindication to use of venlafaxine therapy, including hypersensitivity, history of
venlafaxine-induced SIADH, uncontrolled narrow angle glaucoma, AST or ALT > 1.5x upper limit of normal, on dialysis).

Wheelchair-bound as this level of disability does not represent most older adults living with CLBP.

Receiving or involved with workers compensation or other legal action related to back pain/injury.

Uncontrolled narrow angle glaucoma.
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Table 2

Description of Psychosocial Interactions Allowed and Forbidden in Supportive Management Condition

Permitted Interactions

1 Reassurance to take medication in spite of mild but anxiety-provoking side effects.

2 Support in the face of criticism by family, friends, or peers who may communicate negative attitudes about receiving treatment for
depression.

3 Conveying a sense of hope and optimism throughout all phases of treatment.

4 Instruction, education, and information giving, particularly about the characteristics of venlafaxine and the reasons it is considered
safe and effective in the treatment of late-life depression and CLBP. Core symptoms of depression (particularly neurovegetative)
and side effects of medication are also discussed.

5 Instruction, education, and information giving about CLBP and a discussion of next-steps if this intervention is ineffective.

6 Simple advice on what patients can do to help themselves (e.g., avoidance of stressful situations)

7 Encouragement of ventilation of depressive feelings (including about residual symptoms and especially about suicidal ideation).

Forbidden Interactions

1 Focusing on cognitive distortions, catastrophizing, interpersonal relationships.

2 Sequential problem solving.

3 Interpretation of interpersonal events or styles of relating.

4 Interpretations relating to recent losses, secondary gain, or other psychological mechanisms.

5 Clarification of the patient’s feelings towards others.

6 Specific behavioral instructions or routines other than simple advice about activity.

7 Explanations of the psychodynamics of depression.
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Table 3

Principles Highlighted to PCPs During Academic Detailing of the Study to Encourage Referrals of Potential
Subjects

Principle Language Used

Funding Source “We are conducting a NIH-funded clinical trial to improve care for older adults with low back pain and depression.”

Benefit to Patients “All participants receive active treatment.”

Benefit to Patients “Participants may be compensated up to $130 for participating.”

Benefit to Patients “Participants receive study medication and all interventions at no cost.”

Benefit to Physicians “We will keep you updated throughout your patient’s participation in ADAPT about their progress.”

Benefit to Physicians “Participation may decrease between visit calls about pain.”

Benefit to Physicians “Participation may decrease opiate use – we are tracking this closely.”
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Table 4

Venlafaxine xr Dosing Schedule for Phase 1 and Phase 2

Phase 1

Day 1 – Day 3 Venlafaxine xr 37.5 mg daily

Day 4 – Day 6 Venlafaxine xr 75 mg daily

Day 7 – Day 9 Venlafaxine xr 112.5 mg daily

Day 10 – 42 (through end of week 6) Venlafaxine xr 150 mg daily

Phase 2

The dose of Venlafaxine xr is increased in increments of 37.5 mg to 75 mg separated by at least 3 days based on response to the medication and
as tolerated.
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Table 6

Phase 1 Response Criteria

For both week 5 and week 6, if PHQ-9 is ≤ 5 AND NRS is ≥ 30% improved from baseline, subjects are responders and exit the study.

For both week 5 and week 6, if the PHQ-9 is > 5 and the NRS is < 30% improved from baseline, subjects are non-responders and proceed to
phase 2.

If subjects are responders at week 5 followed by non-response at week 6, they are considered non-responders and proceed to phase 2.

If subjects are non-responders at week 5 followed by response at week 6, phase 1 is extended for one more week. If at this additional visit
subjects are non-responders, they proceed to phase 2. If at this additional visit they are responders, they exit the study.

Note: These response criteria were established so participants without a stable response are those who progress to phase 2.
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