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Five Year Follow-Up of a Randomized Clinical Trial of Pain Reprocessing Therapy vs. Placebo Injection and Usual Care for Chronic Back Pain
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Author Note

Deidentified data and analysis code is available at https://github.com/PAIN-SCIENCE/Boulder_backpain_5_year_fu 
[bookmark: _Hlk182816023]
Chronic back pain (CBP) is a leading cause of disability and effective treatments are lacking.1 We recently reported that a novel psychological treatment, pain reprocessing therapy (PRT), led to large reductions in CBP severity, with benefits largely maintained through 1-year follow-up.2 Here, we report on clinical outcomes at 5-year follow-up, testing the longer-term durability of gains.
 
Method
[bookmark: _Hlk182815787]In 2017–2018, N=151 adults with CBP recruited from the Boulder-Denver area reporting at least 4 of 10 pain intensity were randomized to one of three groups (NCT03294148). Those randomized to PRT attended one telehealth physician session and eight face-to-face therapist sessions aiming to help the participants reframe their CBP as due to nociplastic processes,3 reduce their fear of pain, and process difficult emotions and relationships contributing to pain.4 Participants randomized to Placebo received a single open-label placebo injection subcutaneously into the back, accompanied by patient education about the power of the placebo effect.5 Participants randomized to Usual Care (along with participants in the other conditions) were asked to continue any ongoing CBP care. After obtaining IRB approval to conduct an additional 5-year follow-up assessment, all randomized participants were contacted and compensated for completing patient-reported measured of primary and secondary outcomes in 2023.
Mixed effect models (MATLAB fitlme) tested for group by time interactions on outcomes at 5 years, adjusting for baseline (pre-randomization) values of the outcome, along with age, sex, and a random intercept per participant, using intent-to-treat analyses including all available data. Separate models tested PRT vs. Placebo and PRT vs. Usual Care.
The primary outcome of the trial was last-week average pain intensity (0–10 scale). Secondary outcomes included pain interference (Oswestry Disability Index); PROMIS short forms for depression, anxiety, anger, and sleep quality; and the Positive and Negative Affect Scale (measure details in REF2). Pain beliefs assessed included harm beliefs and activity avoidance (Tampa Scale of Kinesiophoba), pain catastrophizing (Pain Catastrophizing scale), and belief in controllability of pain (Survey of Pain Attitudes, Control subscale), and pain attributions—two items asking participants to what extent they believed their pain was “due to structural issues in their body” and “due to mind or brain processes” (not at all to completely, 0-100 visual analog scale). We also computed the proportion of participants pain-free or nearly so at 5 years, operationalized as those reporting 0 or 1 of 10 pain intensity, aligning with the PRT goal of recovery from chronic pain.

Results
	Of 151 participants randomized, N=113 (75%) provided data at 5-year follow-up, with no significant differences in follow-up rates by condition assignment (n = 38, 39, and 36 in PRT, Placebo, and Usual Care, respectively). Participants randomized to PRT reported significantly less pain intensity at 5 years relative to both placebo and usual care (Fig 1, Table 1). 21 (55%) participants randomized to PRT were pain-free or nearly so at five years, relative to 10 (26%) and 13 (36%) in Placebo and Usual Care. PRT vs. control improvements on many but not all secondary outcomes were observed (Table 1). 
Regarding pain beliefs, PRT vs. control reported large reductions in harm beliefs and activity avoidance (TSK-11), with no group differences in pain catastrophizing or perceived controllability. Large increases in mind-brain attributions were observed for PRT vs. control, along with significant decreases in structural pain attributions relative to Usual Care (Table 1). 

Discussion
PRT offers long-term benefits for CBP. Group differences in harm beliefs, activity avoidance, and pain attributions at 5 years reinforce prior findings that these processes are mechanisms of PRT.2,3 Whereas improved coping is the goal of some psychological treatments for chronic pain, our findings indicate that durable recovery from CBP is attainable with PRT for a portion of patients. 
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Table 1. Outcomes at 5-year follow-up and model-estimated group differences.

	
	
	
	
	PRT vs. Usual Care
	PRT vs. Placebo

	
	PRT
Mean (SD)
	Placebo
Mean (SD)
	Usual Care
Mean (SD)
	[bookmark: _Hlk184288734]β
	p
	β
	p

	Pain intensity
	1.87 (2.12)
	3.10 (1.86)
	2.53 (1.84)
	1.29
	0.003
	0.49
	0.026

	ODI
	13.42 (17.34)
	20.31 (14.79)
	16.94 (11.56)
	7.68
	0.005
	2.52
	0.046

	Depression
	12.50 (4.90)
	13.44 (6.14)
	12.89 (5.54)
	2.43
	0.016
	1.51
	0.002

	Sleep
	18.82 (6.43)
	22.23 (7.22)
	19.58 (6.98)
	2.58
	0.08
	0.25
	0.719

	Anger
	10.11 (4.29)
	10.92 (3.88)
	11.31 (4.04)
	2.19
	0.007
	1.42
	[bookmark: _Hlk184294856]< .001

	Anxiety
	14.29 (5.42)
	15.46 (7.79)
	15.67 (7.38)
	1.78
	0.142
	1.65
	0.007

	Pos. affect
	16.74 (3.75)
	15.95 (3.99)
	15.94 (3.67)
	-0.45
	0.619
	0.12
	0.801

	Neg. affect
	7.61 (2.80)
	8.15 (3.48)
	8.61 (3.54)
	1.27
	0.041
	0.96
	0.002

	PCS
	6.24 (7.95)
	8.08 (7.80)
	8.64 (8.89)
	3.53
	0.06
	1.52
	0.071

	TSK-11
	19.18 (6.44)
	23.08 (6.10)
	22.94 (6.76)
	4.6
	< .001
	2.07
	0.001

	SOPA Control
	3.66 (0.89)
	3.13 (0.94)
	3.01 (0.89)
	-0.29
	0.488
	-0.35
	0.074

	Structural attribution
	5.51 (2.99)
	6.51 (2.42)
	7.17 (2.83)
	-1.17
	0.064
	-1.8
	0.005

	Mind-brain attribution
	6.11 (2.87)
	3.36 (2.54)
	2.50 (2.62)
	2.87
	< .001
	3.76
	< .001




Note.  Mean and standard deviation (SD) for each outcome at 5-year follow-up are shown. Model estimates of group differences are provided, controlling for pre-randomization values of the outcome, age, and gender. Group and time were reference coded (0/1), so β estimates represent the group difference at five years. Significant effects are shown in bold font. ODI, Oswestry Disability Index. PCS, Pain Catastrophizing Scale. TSK, Tampa Scale of Kinesiophobia.
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Figure 1. Pain intensity through five-year follow-up. A) The pain intensity trajectories from pre-randomization through five year follow-up; lines indicate mean values of available data at each timepoint and shading indicates standard error. B) Distribution of pain scores at five years, showing median (white line), interquartile range (black box), and individual participants (points).
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