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Abstract

Objective—To evaluate the efficacy of a telephone-delivered, home-based cognitive behavioral 

intervention for chronic low back pain in comparison to a matched supportive care treatment.

Methods—Participants (N=66) were patients with chronic back pain that were randomized to 

either an 8-week Cognitive-Behavioral Therapy (CBT) or a Supportive Care condition (SC) 

matched for contact frequency, format, and time. Participants completed validated measures of 

improvement in back pain disability, pain severity, and overall improvement.

Results—Intent-to-treat analyses at post-treatment showed that the treatment groups showed 

non-significantly different improvements in back pain disability (mean changes=−2.4 & −2.6 for 

CBT & SC, respectively; Cohen’s d’s=.49 & .55, respectively) and reductions in pain severity 

(mean changes=−.9 & −1.4 for CBT & SC respectively; Cohen’s d’s=.50, & .90, respectively). 

Participants rated their overall improvement levels at 31% (CBT) versus 18.5% (SC).

Discussion—Results from this clinical trial suggest that home-based, telephone-delivered CBT 

and SC treatments did not significantly differ in their benefits for back pain severity and disability, 

and may warrant further research for applications to hospital settings. Major limitations included 

recruitment difficulties that underpowered primary analyses, the lack of objectives improvement 

measures, and the absence of a usual care/untreated control group for comparisons.
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Introduction

The need for effective behavioral treatments for the management of chronic back pain has 

arguably never been greater. The prevalence of chronic back pain has increased in the U.S. 

population over the past decade (1–2), suggesting a need for more treatment resources 

directed to pain (3–4). Further, there are increasing concerns regarding the use of common 

current pharmacological approaches to chronic back pain – concerns such as the adverse 

consequences associated with long-term use of opioids – that may limit treatment options (5, 

3–4).

An emerging alternative approach for treating chronic pain is the use of telehealth 

interventions (e.g., 6). Telehealth treatments apply empirically supported chronic pain 

treatment modalities (6–7) in a format that allows for a regularity of contact and accessibility 

of treatment unsustainable in a usual model of in-clinic care. Telehealth technologies include 

modalities such as telephone, internet-based, and smartphone applications (7). One recent 

review (8) focused on telehealth interventions for chronic pain specifically in older adults. 

These and other recent reviews (7–9) reported evidence of mild to moderate efficacy of 

telehealth modalities for improving pain management outcomes, but also noted considerable 

study heterogeneity in design and results, a frequent absence of data regarding treatment 

time and participation levels, limited evidence regarding the relative efficacy of the different 

telehealth approaches, and a lack of data regarding how telehealth treatments compare to 

traditional in person treatments. Since these reviews, a 2017 trial (10) compared acceptance 

and commitment therapy (ACT) delivered in the standard, in person format, to a telephone-

based version of ACT. The latter trial reported non-inferior results for the novel, telephone 

ACT treatment, supporting comparable benefits between the treatment modalities (although 

that the telephone version of the ACT treatment had higher dropout rates than the in person 

ACT treatment).

The current paper describes the results of a clinical trial evaluating a telehealth adaptation of 

cognitive behavioral therapy (CBT) for chronic back pain in comparison to a time and 

session frequency matched supportive care (SC) psychotherapy. The effectiveness of CBT 

for chronic pain has been established in prior research, but its efficacy relative to therapies 

that control for non-specific factors in a telehealth format are unknown. Clarifying the 

relative benefits of CBT may have implications for the dissemination of telehealth therapies. 

The study hypotheses were that, relative to the SC condition, CBT treated patients would 

demonstrate significantly greater improvements in back pain disability (Roland Morris 

Disability Questionnaire), pain severity (Visual Rating Scale), and greater levels of 

improvement as defined by ≥25% patient-rated improvement on the Patient Clinical Global 

Impressions Scale (11).
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Materials & Methods

Participants

Participants consisted of adult men and women receiving medical care in the San Diego 

community during the period of study recruitment. Recruitment commenced July 1, 2008 

and concluded December 31, 2011. Participants were recruited by flyers posted in primary 

care clinic waiting areas, clinician referrals, and paid advertisements in public media. 

Inclusion criteria included: 1) age 18–75; 2) presence of low back pain (thoracic vertebra #6 

or below) associated with degenerative disk disease; 3) Experience of pain “on a daily basis” 

≥ 6 months at a minimum intensity ≥4/10 on a 10-point scale. Exclusion factors included 

patients with major medical conditions such as cancer and heart failure that could confound 

pain and function-related study endpoints, those with untreated mood (e.g., met criteria for 

major depressive disorder or bipolar disorder but were not receiving treatment), psychotic, or 

substance abuse disorders based on a structured psychiatric interview at baseline testing 

using Diagnostic and Statistical Manual-IV criteria, and those judged by a study physician to 

require a more intensive pain management approach as determined by chart review or study 

physician evaluation (e.g., high dose opioid use or markedly impaired function). Participants 

provided written informed consent prior to randomization and the study was approved by the 

UCSD Institutional Review Board and VASDHS Research and Development committee.

Study design

The study design consisted of a single blind, randomized controlled trial comparing a 

Cognitive-Behavioral Therapy (CBT) treatment adapted to a telephone format to a 

Supportive Care psychotherapy control condition (SC) matched for therapist contact time 

and session frequency. The CBT and SC treatments were delivered by the same two master’s 

degree level mental health therapists, working under the supervision of a licensed mental 

health professional specializing in pain management. The aim of this design was to 

minimize differences in nonspecific factors of therapy between the CBT and SC treatments 

(such as therapist competence, patient-therapist alliance, & treatment adherence that are 

important contributors to the effects of psychotherapy) by standardizing the therapists, 

treatment training and supervision, and format of treatment. Participants completed in 

person visits at baseline and at week 8 (post-treatment date). The flowchart in Figure 1 

illustrates the pattern of participant screening and enrollment.

The treatment phase contained 12 total sessions over eight weeks. Treatment session 1 was 

in clinic, face-to-face, of two hours duration, and introduced the rationale for the 

interventions. Treatment sessions 2 through 12 were completed by telephone, in 30 minute 

sessions. Total contact time for both treatments was eight hours.

Cognitive-Behavioral Therapy (CBT)—Each CBT session followed a manualized 

protocol, with the contents outlined in Table 1. The core content topics included pain 

management, stress management, cognitive changes, assertive communication, and goal 

setting. Each content topic in Table 1 was broken up over 2–3 sessions. Participants received 

a set of structured written materials designed for patients that accompanied each phone 

session to provide educational information, self-monitoring exercises, and homework 
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assignments (e.g., readings, pain/activity diaries, etc.,). Session relevant homework exercises 

were assigned at the end of each visit.

Supportive Care condition (SC)—The SC treatment was a non-directive treatment 

contrasting with the active and directive approach of the CBT treatment. The core 

ingredients of the supportive care treatment were: 1) Education by distribution of a standard 

text, The Back Pain Help Book (12); 2) Active Listening by the therapist to participant’s 

concerns; 3) Supportive involvement following person centered therapy principles such as 

expressing empathy for the patients concerns, believing in the patient’s capacity to create 

their own solutions, and unconditional positive regard for the patient (13); and 4) 

Recommendations to follow the advice of their caretakers providing usual medical care (e.g., 

maintaining their current medications and treatment practices).

Treatment fidelity and competence

The two treatment therapists received regular supervision from a licensed mental health 

provider across the duration of the study to monitor and maintain protocol adherence. Both 

study therapists (author initials: TCR & SP) had prior experience with psychotherapy for 

pain management and with delivering manualized treatments in research studies. Clinician 

fidelity was assessed in the cognitive behavioral and supportive care treatments using audio 

tapes (with informed consent) reviewed by an independent clinician using standard 

psychotherapy rating forms (14–15). Fidelity data indicated that the treatment were highly 

distinct, with sessions ratings >95% consistent with therapy modality.

Treatment Satisfaction

Treatment satisfaction among participants was measured using the Client Satisfaction 

Questionnaire-Revised (16), an 8-item questionnaire measuring satisfaction with health care 

treatment on a four-point Likert scale (1 = quite dissatisfied; 4 = very satisfied).

Study outcome measures

A study assistant blind to treatment assignment collected the baseline and treatment outcome 

data, with participants instructed not to reveal details about their treatment to the study 

assistant prior to assessment. Participants completed several outcome measures 

recommended by the Initiative on Methods, Measurement, and Pain Assessment in Clinical 

Trials (IMMPACT; 17). This included the Roland-Morris Disability Questionnaire (RMDQ, 

Cronbach’s α=0.84–0.96; 18), a 24-item measure assessing pain interference with everyday 

function with demonstrated validity and responsiveness to change and the Numerical Rating 

Scale (NRS, Cronbach’s α=0.84–0.98; 17), a consensus measure of pain intensity measured 

on an 11-point scale (i.e., 0=No Pain, 10= Pain as bad as you can imagine in reference to 

their average pain during the previous week). The assistant also used a modification of the 

Patient Clinical Global Impressions Scale [CGI; 11] as a study outcome. The CGI is a self-

rated outcome, based on the patient’s overall assessment of change in terms of pain intensity 

and its impact on everyday function. The modified version asked participants to rate 

themselves as “better,” “worse,” or “about the same” at each assessment. Thereafter, the 

individual was directed to rate the percentage of change from “0 to 100%.” In cases where a 

participant rated themselves as “about the same”, percentage change was coded as 0%. The 
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study protocol also included supplementary measures of depression, anxiety, and quality of 

life that are not reported here because they were not part of the study’s a priori hypotheses.

Statistical analyses

This trial was powered at the ≥.80 level to detect statistically significant differences between 

the CBT and SC conditions based on a projected N=130 (using the same projected effect 

sizes, alpha level, and sample of N=66 that we actually obtained, our a priori power level for 

detecting between group differences would have been ~.63). Power calculations were made 

based on the RMDQ, the pre-specified primary outcome for the grant supporting the study 

(NCT00608530). The pain severity and CGI measure measures were also specified in the 

project grant as secondary outcomes. Participants were randomly allocated to experimental 

or control study groups on a sequential basis using standard computer generated random 

number tables and allocation algorithms. Because we expected a skewed distribution of 

gender, randomization was performed within gender to obtain equal representation across 

conditions (stratified random). Upon eligibility, the statistician provided the treatment 

assignment to the study coordinator for implementation.

Percentages, means, and standard deviations were used to describe demographic and pain 

characteristics of the sample. Primary analyses consisted of intent-to-treat analyses among 

randomized participants using between-within analysis of variance tests and chi-square tests 

comparing the CBT and SC conditions. Using SPSS software (version 23; SPSS.com) we 

used multiple imputation to address missing data in study outcomes. This procedure resulted 

in an initial set of five imputations that were then pooled for the final analyses. As measures 

of clinical significance, we report pre to post-treatment changes (i.e., within group changes) 

in effect sizes (Cohen’s d) for the RMDQ and NRS outcomes. Statistical testing was 

performed using two-tailed tests and alpha level of .05 for declaring statistical significance.

Results

Participant flow

Recruitment staff responded to study inquiries by conducting telephone screening of 598 

potential participants, evaluating 118 individuals in person, and randomizing 66 to treatment. 

This number was substantially smaller than our projected sample size of 130. Figure 1 

depicts the progress of volunteers through the trial.

Feasibility analyses

Participants completed >90% of planned telephone treatment sessions in both conditions. SC 

participants completed an average of 10.8 (.76) out of a maximum of 11 telephone sessions, 

whereas CBT participants completed an average of 10.0 (2.2)/11 sessions. The median and 

modal average attendance values were 11/11 for both conditions. Participants in the 

supportive care (SC) condition (mean=3.2[.60]) reported treatment satisfaction levels similar 

to those in the CBT treatment (mean=3.5[.60]), p>.05. Among the total of nine randomized 

participants that withdrew during treatment, 6/9 were due to protocol violations (e.g., 

initiating new pain therapies) or new medical concerns; the other three participants dropped 

for unspecified reasons.
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Fifty of the 66 randomized participants completed the eight week treatment (75.7% overall 

completion rate; 66.7% completion among CBT participants versus 84.8% completion 

among SC participants, p>.10 for difference). There were no differences between the 

completers and non-completers of treatment on demographic characteristics or RMDQ/NRS 

scores (all p’s>.05). No adverse events were reported by participants during the trial. Table 2 

describes baseline demographic characteristics for the sample. There were no significant 

differences at baseline between the two treatment groups.

Intent-to-treat analyses

Table 3 describes results of the RMDQ, NRS, and CGI. Although participants in both 

treatment groups showed within group statistically significant pre- to post-treatment 

improvements, there were no significant between group differences on these measures. 

Effect sizes (Cohen’s d values) for both groups were in the moderate range. Differences in 

self-rated improvement on the CGI were also nonsignificant (p>.10).

Discussion

In this clinical trial of patients with chronic low back pain receiving one of two telephone-

adapted forms of psychotherapy treatment, intent-to-treat analyses showed that those 

receiving a the CBT treatment showed patterns of treatment participation, treatment 

satisfaction, and patient self-reported improvements that were generally comparable to 

patients receiving a parallel SC treatment. Significant pre to post-treatment reductions in 

back pain disability and pain severity were observed in both conditions, with effect sizes in 

the moderate range based on conventional standards (i.e., Cohen’s d values in the .5–.9 

range). Combined with the data suggesting a high level of tolerability with the treatments, 

these results support the feasibility and potential efficacy of phone-adapted psychotherapy 

treatments among patients with chronic back pain, and encourage further research, while 

also highlighting possible challenges in successfully recruiting eligible patients (as 

demonstrated by our recruitment struggles and consequent poor statistical power for 

detecting hypothesized group differences) for these non-medical therapies.

The current study represented a telephone format extension of a previous treatment trial 

carried out by this research team in which an acute low back pain population participating in 

an orthopedic clinic received an in person CBT treatment (19). In this previous trial, patients 

in the active treatment showed significantly greater rates of recovery (i.e., less progression to 

chronic pain) versus an attentional control condition. The telephone methods employed in 

the current study was designed to evaluate the CBT treatment in a modality reflecting 

current treatment trends towards technology-based interventions and providing a stronger 

comparison group in the form of the SC treatment. As summarized in recent reviews of 

telehealth interventions for pain (e.g., 7–8), telephone therapies such as those employed here 

are just one of a growing number of evolving smartphone, video-based, and internet and 

social media modalities. Relative to existing studies in this area and documented limitations 

in existing research this study: 1) standardized the delivery of the telehealth intervention 

(both treatments were treated exclusively via telephone and matched for time and session 

numbers); and 2) adapted the telehealth treatment in a structured, replicable format using a 
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manualized intervention. In contrast, our study, unlike some other recent telehealth trials 

(e.g., 10) did not contain an in person CBT or SC arm against which to compare the 

interventions, or incorporate technologies such as smartphones, health sensors, or internet-

based applications popular in current mobile health research (20). An ongoing challenge for 

research in this field is developing methods for rapidly evaluating fast changing telehealth 

modalities while maintaining scientific standards.

The focus of this study on chronic back pain was based on prior research showing that 

chronic back pain is one of the most prevalent conditions in settings such as primary care 

[21–22). Because chronic back pain is by definition treatment-resistant, it can create a strain 

for time-limited primary care providers to address, fostering a potential overreliance on 

opioids and other pharmacological treatment options that dispose additional long-term 

problems [23, 3–4]. For this reason, cost-effective behavioral treatments suitable for patients 

with chronic back pain have high potential value in modern hospital settings.

There are a handful of clinical trials using psychotherapies to date targeting populations with 

chronic back using a telephone treatment format against which to compare our population 

and findings. For example, relative to a 2014 telecare intervention for chronic pain in 

primary care trial (7), the baseline pain severity and reductions in pain severity we observed 

in response to treatment were similar (mean 5.3/10 to 4.5/10 after 3 months [7] vs. a mean of 

5.3/10 to 4.1/10 in the current study). Similarly, the baseline severity of pain disability 

measured by the RMDQ was comparable to normative data for chronic low back pain 

populations (mean of 12.1 and standard deviations of 4–7–6.2, vs. a baseline mean and sd of 

10.2[4.5] in the current study) published by the instrument authors (24). Finally, in a 2012 

trial of telephone-adapted CBT (25) that targeted patients with widespread chronic pain 

(fibromyalgia), the authors reported significantly better treatment outcomes relative to a 

treatment as usual control group at end of treatment and at three months post-treatment. The 

latter study also included a third group, exercise treatment condition, involving an in person 

orientation with a personal trainer and monthly in person follow-up visits with the trainer to 

reinforce progress, observing similar improvements in the telephone CBT treatment and 

exercise program. Combining this latter trial and the present study results, there is 

accumulating data to suggest that telephone forms of CBT and SC therapy are effective and 

well tolerated by patients for a range of chronic pain diagnoses.

The comparison of telehealth adapted versions of CBT and an active control condition in the 

form of SC was one of the novel aspects of this study. The lack of differences we observed 

on study outcomes between the treatment conditions can be interpreted in at least several 

ways. For example, it is possible that a larger sample and adequate statistical power would 

have revealed group differences; however, the mostly comparable effect sizes we found do 

not support this theory. It is also possible that the conversion to a telehealth format either 

sacrificed some important elements of CBT (e.g., reduced accountability or self-monitoring 

structure) or added some important elements to SC (e.g., the regular appointments and visit 

times may have unintentionally created a sense of structure that promoted improvements). 

Future studies of telehealth CBT and related therapies will be necessary to address this 

question.
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Limitations

Interpretation of the present trial results warrants several important cautions. The study fell 

substantially short of its targeted sample size of N=130, limiting statistical power to detect 

hypothesized group differences. The recruitment difficulties we encountered may reflect 

upon the stringent entrance criteria (only about 1/5 study inquiries led to a successful in 

person screening visit. Most commonly, prospective study subjects did not meet enrollment 

criteria due to not reporting daily pain levels at the ≥4/10 level). This study targeted patients 

with chronic pain without severe psychiatric or psychosocial impairments for whom our low 

intensiveness treatment was not perceived as appropriate. This focus limits the 

generalizability of the findings to patients with similar demographic and psychosocial 

profiles. Although we used IMMPACT recommended self-report measures of pain and mood 

in the protocol, we did not include more objective measures of functional change such as the 

5-minute walk test or measure possible changes in medication or hospital utilization. The 

study did not employ a usual care condition because our aim was to determine if CBT was 

superior to a supportive, non-directive approach in a telephone format. The absence of a no 

treatment reference group made it more difficult to establish the overall efficacy of the CBT 

and SC conditions as back pain can sometimes show improvement even without an active 

intervention.

Summary

In a sample of patients with chronic back pain, participants receiving a telephone-delivered 

form of CBT versus SC therapy demonstrated statistically significant and comparable 

patterns of improved outcomes on measures of back pain disability, pain severity, and self-

rated improvement. Both treatments were well-tolerated, with strong participation and 

treatment satisfaction ratings. With chronic back pain among the most common 

presentations in hospital settings, and a condition for which physicians are increasingly 

encouraged to consider non-pharmacological approaches for management, further research 

on the development of telehealth treatments such as that demonstrated in this trial work is an 

important objective.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of patient enrollment patterns across screening, randomization, and treatment 

completion stages.
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Table 1

Outline of the cognitive behavioral therapy (CBT) telehealth protocol.

A. Managing Pain

1 Acknowledging the pain is real

2 The pain/fatigue cycle

3 Keeping a pain diary

4 Pacing

5 Pleasant activities

B. Managing Stress

1 What is stress?

2 Good sleep guidelines

3 Exercise

4 Relaxation

C. Thinking Differently

1 The relationships among pain, mood, behaviors, and thoughts

2 Distinguishing between problems within and outside of your control

3 Soothing your senses

4 Distraction

5 “Self-talk”

6 Identifying negative automatic thoughts

7 Using the ABCD model of analyzing and challenging thoughts (A = activating event or trigger, B = belief or underlying negative 
thought, C = consequence or negative mood state, D = disputing the belief

D. Assertive Communication

1 What is effective communication?

2 Different communication styles (passive, aggressive, assertive)

3 “GO DO IT” communication model (G = know your goals, O = organize your thoughts, D = decrease complexity, O = ownership 
or taking responsibility, I = increase direct communication, T = thank the other person)

4 Eliminating pain behavior

E. Setting Goals for the Future

1 Problem-solving: identifying a problem, analyzing the problem, generating potential solutions, selecting and planning a solution, 
implementing the solution, evaluating the solution

2 Maintenance: reviewing skills learned
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Table 2

Characteristics of randomized participants (N=66).

Variable Supportive care (n=33) Cognitive behavior therapy (n=33)

Gender (% female) 39.4 37.5

Marital status (% married) 66.7 53.1

Race (% Non-white) 27.3 40.6

Age (mean[standard deviation]) 52.6(12.5) 54.0(14.8)

Education (% college grad or higher) 90.6 72.7

VA Healthcare (% yes) 21.2 18.8
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Table 3

Baseline and post-treatment (8-week) scores (means [standard deviations]) on measures of back pain disability 

and pain severity among participants (N=66).

Back Pain Disabilitya

Group Baseline 8 weeks Cohen’sd

Total sample 10.2(4.5) 7.7(4.9)* .53

CBT1 (n=33) 10.0(4.7) 7.6(5.0)* .49

SC2 (n=33) 10.4(4.4) 7.8(5.0)* .55

Pain Severityb

Group Baseline 8 weeks Cohen’sd

Total sample 5.3(1.7) 4.1(1.6)* .73

CBT1 (n=33) 5.0(1.8) 4.1(1.8)* .50

SC2 (n=33) 5.5(1.6) 4.1(1.5)* .90

% Self-rated Improvementc

Group Baseline 8 weeks

Total sample NA 24.5% (27.2)

CBT1 (n=33) NA 31.0% (30.4)

SC2 (n=33) NA 18.5% (22.7)

1
=Cognitive-Behavioral Therapy

2
=Supportive Care

a
=Roland-Morris Disability Questionnaire

b
=Numerical Rating Scale

c
=Global Clinical Impressions;

*
Significant changes from baseline to post-treatment scores, p<.05.
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