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Abstract 

Musculoskeletal injury is a leading cause of pain and disability worldwide; 35-75% of people 

experience persistent pain for months and years after injury. Psychological treatments can 

reduce pain, functional impairment and psychological distress, but are not widely utilized 

following injury. This systematic review and meta-analysis (PROSPERO ID: CRD42021236807) 

aimed to synthesize the literature testing psychological treatments for pain following 

musculoskeletal injury. We searched EMBASE, MEDLINE, PubMed, PsycINFO, and CENTRAL 

from inception to May 2022. We extracted participant, treatment, and injury characteristics, and 

primary (e.g., pain intensity, functional impairment, depression, anxiety, PTSD symptoms) and 

secondary outcomes (treatment feasibility and acceptability) outcomes. We assessed risk of 

bias and certainty of the evidence. 24 RCTs (N = 1,966) were included. Immediately post-

treatment, people who received psychological treatments (versus any control) reported lower 

pain intensity (SMD = -0.25, 95% CI [-0.49, -0.02]), functional impairment (SMD = -0.32 [-0.55, -

0.09]), and symptoms of depression (SMD = -0.46 [-0.64, -0.29]), anxiety (SMD = -0.34 [-0.65, -

0.04]) and PTSD (SMD = -0.43 [-0.70, -0.15]); at 6-month follow-up, only depression symptoms 

were significantly lower. Included trials varied widely in treatment and injury characteristics. The 

certainty of evidence was low or very low for most effects, and heterogeneity moderate to 

substantial. Most studies had risk of bias domains judged to be high or unclear. Due to very low 

certainty of results, we are unsure whether psychological therapies reduce pain and functional 

impairment following musculoskeletal injury; they may result in improved depression 

immediately post-treatment and at follow-up. More research is needed to identify treatments that 

result in enduring effects. 

Keywords: musculoskeletal injury; orthopedic injury; psychological intervention; cognitive 

behavioral therapy; systematic review; meta-analysis 
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Introduction 

Musculoskeletal injury occurs in three million people per year in the United States and is 

a leading cause of pain and disability worldwide. [48] Musculoskeletal injuries involve damage to 

the muscular or skeletal systems, including fractures, sprains, and dislocations. [48] Acute pain 

following a musculoskeletal injury is expected, however for many, pain will persist for months or 

years following injury. [56] Among adults, 54% reported persistent pain 6-months following 

musculoskeletal injury, and 77% report persistent pain 7 years following severe musculoskeletal 

trauma. [14; 16] Among children, 35% report persistent pain 4 months post-musculoskeletal 

injury. [39] Musculoskeletal injury can result in psychological distress; for example, half of 

people who sustain orthopedic trauma will experience depression and anxiety two years post 

injury, [67] and about a third will experience PTSD one year post injury. [82] Pain and distress 

relate to and exacerbate one another [15] and contribute to long-term functional impairment. 

[13; 42; 44; 68] A portion of people who sustain musculoskeletal injury will rely on prescription 

opioid medication to manage pain past the point of physical healing. [37; 40] More so than the 

severity of the injury itself, psychological factors such as depression, anxiety, and pain coping 

predict the persistence of pain over time. [17; 42] Clinical practice guidelines for musculoskeletal 

injury emphasize the importance of psychological treatment for recovery; however, 

psychological treatments have not been widely utilized following musculoskeletal injury. [41; 69] 

Given the prevalence, impact, and risk for long-term prescription opioid use following 

musculoskeletal injury, there is a need to identify the efficacy of psychological treatments 

targeting pain and related symptoms in this population.  

Dozens of randomized controlled trials (RCTs) have concluded that psychological 

treatments for chronic pain, particularly cognitive behavioral therapy (CBT), are effective in 

reducing pain, functional impairment, and psychological distress. [78] One review found that 

exposure-based and CBT interventions delivered in the first three months following any 
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traumatic injury type resulted in improvements in PTSD and depression;33 however, limited 

research is available to determine the efficacy of psychological treatments for pain following 

musculoskeletal injury. This population requires special attention for several reasons. Sustaining 

an injury poses risk for persistent pain. [59] Medical procedures, such as surgery, performed to 

treat injuries further increase the risk of experiencing persistent pain. [58] Musculoskeletal 

injuries are unexpected and can have multifaceted impact including functional impairment, [7] 

vocational challenges, [45] financial hardship, [28] and disruption to interpersonal relationships. 

[36] The stress and uncertainty associated with injury can add to the burden of coping with pain 

and pose additional risk for poor pain-related outcomes. There are known barriers to 

implementing psychosocial treatments following musculoskeletal injury, including limited 

integration of psychosocial healthcare into orthopedic practice, stigma associated with 

behavioral pain management and mental healthcare, and limited available resources to screen 

those who may benefit most from services. [46; 69; 71] 

The current review aimed to systematically review the efficacy of psychological 

treatments targeting pain to improve primary (pain intensity, functional impairment, depression, 

anxiety, PTSD symptoms, opioid consumption; patient ratings of global improvement; and 

adverse events) and secondary (treatment feasibility and acceptability) outcomes following 

musculoskeletal injury and to synthesize the characteristics of available clinical trials. These 

outcomes reflect core outcomes domains for chronic pain clinical trials as recommended by the 

Initiatives on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT). [65] 

PTSD was also included given the elevated prevalence of PTSD after injury.82 We summarize 

gaps in this literature to inform the next iteration of trials testing psychological treatment for pain 

following musculoskeletal injury and ultimately to improve clinical practice.  

2.0 Methods 

2.1 Protocol Registration 
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This systematic review was informed by PRISMA [49] and Cochrane [38] guidelines. It was pre-

registered on PROSPERO (ID = CRD42021236807).  

2.2 Types of studies 

We included RCTs and non-randomized trials in this review. RCTs were included as the 

preferred source of evidence as they are the highest quality trial design that attempt to limit bias. 

We anticipated limited number of RCTs and thus utilized a broad search strategy that also 

identified non-randomized trials (e.g., single arm trials, non-randomized comparative trials). 

Because we expected a limited literature base and prioritized a comprehensive review of the 

available intervention literature, we included trials that assessed efficacy, effectiveness, or 

feasibility. We excluded conference abstracts, dissertations, and papers that were not peer 

reviewed. 

2.3 Types of treatments 

We included studies that delivered psychological treatment that aimed to prevent or treat pain 

and/or functional impairment in individuals who sustained a musculoskeletal injury, versus any 

control. Psychological treatment was defined as an intervention that contained specific content 

grounded in psychological theory of cognitive or behavioral change, or that otherwise contained 

recognizable psychotherapeutic content; this criteria for psychological treatment was adapted 

from a similar review published in the Cochrane Library, and inclusion required review and 

agreement by two clinical psychologists. [78] We excluded treatments that delivered skills 

sometimes incorporated in psychological treatments (e.g., biofeedback, relaxation) if there was 

no evidence that the treatment applied psychological principles in its delivery (e.g., application 

of skills to reduce stress, tension or pain). We did not limit our search to treatments delivered by 

a mental health provider, as recovery from musculoskeletal injury often requires an 

interdisciplinary approach and the literature suggests interdisciplinary providers can successfully 
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deliver components of psychological treatment. [26] We included trials delivered in person or 

remotely, and which were delivered by an individual or were automated (e.g., text message, 

workbook). We included studies that employed a waitlist, treatment as usual, or active 

comparator. We excluded equivalence studies, that delivered the same psychological content in 

both arms as we were unable to determine the beneficial effect of psychological therapies in 

these trials.  

2.4 Types of participants 

We included studies in which participants sustained an identifiable musculoskeletal injury, 

defined as damage to the muscular or skeletal system (e.g., fracture, sprain, dislocation) which 

occurred in response to an identifiable event (e.g., motor vehicle crash, fall, sports injury). 

Musculoskeletal disorders that were not associated with an identifiable injury or trauma were 

excluded (e.g., idiopathic chronic low back pain, disorders of overuse [e.g., carpal tunnel]). 

Consistent with other systematic reviews, [17; 47] we excluded trials with a mixed populations 

(e.g., musculoskeletal injury and traumatic brain injury) that were comprised of less than 90% 

musculoskeletal injury. We conducted a comprehensive review in order to describe the state of 

this literature and point to relevant gaps. Thus, we included participants at any timepoint 

following musculoskeletal injury (e.g., acute or historical injury). We included treatments 

delivered to participants of all ages. 

2.5 Outcomes  

Primary outcomes were pain intensity; functional impairment; depression symptoms; anxiety 

symptoms; and PTSD symptoms; opioid consumption; patient ratings of global improvement; 

and adverse events. Secondary outcomes were treatment feasibility and treatment acceptability.  

2.5.1 Outcome Timepoints. We collected outcome data immediately post treatment (baseline), 

up to and including 6-month follow-up (6 months), and between 6- and 12-month follow-up (12 
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months). When multiple follow-ups were collected within a given window, preference was given 

to the later follow-up data point. 

2.6 Search strategy and selection of studies 

Detailed search strategies were developed in collaboration with university librarians. We 

searched EMBASE (OVID), MEDLINE, PubMed (not including MEDLINE records), PsycINFO, 

and The Cochrane Central Registry of Controlled Trials (CENTRAL) from inception to May 4, 

2022 for studies that contained reference to pain, musculoskeletal injury, and psychological 

treatment. The full search strategy is provided in Appendix A. Using COVIDENCE (Veritas 

Health Innovation, Melbourne, Australia), two authors independently sifted records for eligibility 

by reading the title and abstract for each study identified in the search. Two authors (RA, FR) 

independently reviewed the texts of full reports and independently determined eligibility. 

Disagreements were resolved through discussion and consensus with a third author (EF).  

2.7 Data extraction 

 We extracted details related to study design, participant characteristics, injury 

characteristics, pain characteristics, treatment details, outcome measurement tools and 

outcome measures. Outcomes were extracted at baseline, post-treatment, 6-month follow-up, 

and 12-month follow-up. Among eligible full reports, one author (RA) extracted data using a 

standardized form developed for this review. A second author (FN or EF) reviewed all extracted 

data for accuracy. Disagreements were resolved through discussion and consensus with a third 

author. 

2.8 Risk of bias (ROB) 

We judged ROB for randomized controlled trials, using the Cochrane Risk of Bias tool, [38] as 

high, low, or unclear in the following domains. Random sequence generation: we judged 

studies as low ROB when a method of truly random sequence generation was provided (e.g., 
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random numbers generator) and high ROB for studies that provided a method that was not truly 

random (e.g., odd or even date of birth). Allocation concealment: we judged studies to be low 

ROB if they provided a method of allocation concealment where the allocation of participants 

could not be determined ahead of time (e.g., consecutively numbered opaque sealed 

envelopes). We judged studies that provided a method likely to introduce bias or that did not 

conceal allocation (e.g., open list) as high ROB. Blinding of participants and personnel: we 

judged studies as low ROB that described a sufficient method for blinding of participants and 

personnel. We judged studies as high ROB as no blinding, incomplete blinding, or outcomes 

likely influenced by lack of blinding. Incomplete outcome data: we rated studies where there 

was <10% attrition or if they applied appropriate methods for imputation as low ROB. Studies 

that did not account for missing data in analysis or used an inappropriate approach (e.g., last 

observation carried forward) were rated as high ROB. Selective reporting: we rated studies 

that prospectively registered and reported all outcomes registered in the same order (primary 

vs. secondary) as low ROB. Studies that registered a protocol but missed or reported outcomes 

in a different order were rated as high ROB. For all domains, ROB was judged as unclear when 

the relevant information was not reported or could not be discerned.  

2.9 Certainty of evidence 

We rated all outcomes for certainty of evidence using the GRADE framework. [38] 

Randomized controlled trials started at high-certainty evidence and were then downgraded for 

five considerations: limitations in the design and implementation of available studies, suggesting 

high likelihood of bias; indirectness (i.e., indirect population, intervention, control, outcomes); 

unexplained heterogeneity or inconsistency of results; imprecision (i.e., includes studies with 

small sample size, wide confidence intervals); and, reporting bias (e.g., publication bias). Each 

category could be downgraded twice. GRADE certainty of evidence judgements include: high 

quality (i.e., further research is very unlikely to change our confidence in the estimate of effect), 
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moderate quality (i.e., further research is likely to have an important impact on our confidence in 

the estimate of effect and may change the estimate), low quality (i.e., further research is very 

likely to have an important impact on our confidence in the estimate of effect and is likely to 

change the estimate) and very low quality (i.e., we are very uncertain about the estimate).  

2.10 Data analysis 

 For RCTs, we conducted comparisons of outcomes between psychological treatment 

and control groups at post-treatment, 6-month follow-up, and 12-month follow-up. Meta-

analyses were conducted in Review Manager Version number 5.4 (RevMan; The Cochrane 

Collaboration, 2020) when there were ≥ 3 trials in a given comparison. When there were 

multiple assessments of the same outcome, we prioritized the assessment that was stated as 

the primary outcome; otherwise, we prioritized the assessment that was reported first and/or 

most consistently with other studies. For some trials, data was not available or suitable (e.g., 

SDs not reported) for meta-analysis. In these cases, we contacted the corresponding author at 

least twice to obtain the necessary data. When standard errors were reported, they were 

converted to SDs using guidance in the Cochrane Handbook. [38] 

All meta-analyses were conducted with random-effects models, because of 

heterogeneity in study design and variability in the measures used across trials, and we 

reported standardized mean differences (SMD) with 95% confidence intervals for continuous 

outcomes. We interpreted SMD as small (0.2), medium (0.5) and large (0.8). [18] We assessed 

heterogeneity using I2, following conventions outlined in the Cochrane Handbook (0%−40% low 

heterogeneity; 30%−60% moderate heterogeneity; 50%−90% substantial heterogeneity; and 

75%−100% considerable heterogeneity). [38]  

There was variability in the characteristics of included trials including injury type, time 

since injury, session length and duration of treatment, delivery of treatment, and type of 
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treatment. Our protocol stated we would conduct subgroup analysis only if there were K ≥ 10 in 

any relevant comparison (based on guidelines in the Cochrane Handbook); however, given the 

variability within included studies and heterogeneity of included meta-analyses, we explored 

select subgroup (i.e., when there were distinct two subgroups to compare) and/or sensitivity 

(i.e., when there was reason to isolate a particular condition) analyses based on those stated a 

priori in our protocol and with priority to the comparisons with the largest available number of 

studies. Specifically, we conducted subgroup analyses based on interventions delivered in the 

acute vs. chronic stage of recovery and those that were compared to an active versus passive 

control condition. Based on the predominance of whiplash in included studies, we conducted a 

sensitivity analysis isolating whiplash. To explore the effect of treatment dose, we conducted a 

sensitivity analysis isolating sessions greater than one session in duration only; the cutoff of a 

single session was based on the observation that several trials included were comprised of a 

single, short, session ranging from 60 seconds to 30 minutes. We did not identify any study 

conducted in youth, and thus did not conduct any subgroup analysis based on age.  

3.0 Results 

3.1 Results of the search 

We identified 11,479 records across five databases and by screening reference lists, and 

removed 2,175 duplicate records. This yielded a total of 9,304 unique records which underwent 

title and abstract screening. Through this process, we identified 133 papers which were 

assessed for eligibility by full text review. A total of 39 papers reflecting 37 separate studies 

were included in the final synthesis. A PRISMA table is reported in Figure 1. 

We found 24 RCTs (1,966 participants) and 13 non-randomized comparative or single 

arm trials (661 participants). Due to the relatively large number of RCTs, which was not 
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anticipated, we only report findings from the RCTs in this report. A summary of findings from 

non-RCT studies are reported in Appendix B for the interested reader.  

3.2 Characteristics of included RCTs.  

Overall, treatment characteristics varied with respect to type of psychological treatment 

delivered, session length and treatment duration, delivery (e.g., provider type, modality), and 

timing of the treatment in respect to initial injury. Outcome measures varied between trials. 

Individual study characteristics are reported in Table 1. [1-3; 5; 6; 8; 9; 11; 12; 19; 23; 25; 29; 

31; 32; 34; 35; 43; 50-54; 57; 61-64; 66; 70; 72; 74-76; 79-81] Of included RCTs, four explicitly 

identified trial type as a preliminary, [70] feasibility, [75] and/or pilot trial. [31; 64] Sample sizes 

of included trials ranged from 12-152.  

3.2.1 Demographics of included participants.  

The mean age of included participants was 46.8 years (SD = 12.9); of studies that reported age 

range, the ages of included participants ranged from 18-88. All identified trials were conducted 

in adult samples. Across all RCTs, 60.9% of participants identified as female (n = 1,180) and 

39.1% identified as male (n = 790). Across trials, there were no reports of other gender 

identities. Nine RCTs reported race, ethnicity, and/or nationality; among these participants, the 

majority identified as White. The next most prominent racial groups represented were Asian and 

Black. A specific breakdown of race, ethnicity, and/or nationality is reported in Table 1. Of 

studies that reported education levels (K = 11), 51.3% of participants completed less than or 

equal to secondary education. Of studies that reported employment status (K = 14), 62.1% of 

participants were employed or a student. One study reported income, with 64% of participants 

reporting more, and 36% reporting less, than an annual income of $50K Canadian Dollars.  

3.2.2 Injury Type.  
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Over half of included RCTs included participants who sustained whiplash (K = 12). Other injury 

types included fracture (distal radius, hip, malleolar, limb; K = 7), meniscus tear (K = 1), major 

lower extremity trauma (K = 1), or general categories of injuries (e.g., “upper extremity injuries;” 

K = 3).  

3.2.3 Time Since Injury.  

Included studies administered treatment at a variety of timepoints ranging from immediately post 

injury to 5 years post injury. Time since injury was not always reported, but based on available 

data and study eligibility criteria, we were able to classify trials as those delivered in the acute (< 

3 months post injury; K = 15) or chronic phase (≥ 3 months post injury; K = 8) of post-injury pain. 

[59] The timing of delivery was unclear in one study.  

3.2.4 Session Length and Treatment Duration.  

There was variability in session length and treatment duration of included studies, ranging from 

one [74] to 16 sessions. [52] Four treatments were one session in duration, 11 treatments were 

between 2-8 sessions, and 8 treatments were between 10-16 sessions. One treatment was a 

workbook and therefore self-paced. Session length was not consistently specified but of those 

that were reported length varied from a 60-second to 90-minute sessions.  

3.2.5 Delivery of Treatment.  

Of the 18 trials that delivered treatment face-to-face, most (K = 7) were delivered by a mental 

health professional (6 by a psychologist; 1 by a mental health counselor), 6 were delivered by a 

physical therapist, 3 by an interdisciplinary team, 2 by a researcher, and 1 by a nurse. Of those 

that were not delivered face-to-face, one each was delivered via text message, audio recording, 

video, and workbook. 

3.2.6 Types of Treatments.  
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There was variability in treatment type, and the specific theoretical grounding (e.g., CBT) of 

interventions was not always explicit and/or the treatments contained content from various 

theoretical orientations. However, in general, most trials described treatment components that 

included some form of cognitive behavioral therapy or a related approach (e.g., ACT, behavioral 

therapy, stress inoculation therapy).  

3.3 Risk of Bias.  

ROB summaries are presented in Figure 2 (overall summary) and Figure 3 (individual 

summaries). Selection Bias. With regards to random sequence generation, we judged 14 trials 

as low ROB, 4 trials as high ROB, and 6 trials as unclear ROB. With regards to allocation 

concealment, we judged 11 trials as low ROB and 13 as unclear ROB. Performance Bias. We 

judged 1 trial as low risk of blinding participants and personnel bias, 8 as high ROB, and 15 as 

unclear ROB. Detection Bias. With regards to blinding of outcome assessment, we judged 15 

trials as low ROB, 4 as high ROB, and 5 as unclear ROB. Attrition Bias. We judged 13 trials as 

low risk of incomplete outcome data bias, 6 as high ROB, and 5 as unclear ROB. Reporting 

Bias. With regards to selective reporting, we judged 4 trials as low ROB, 7 as high ROB, and 13 

as unclear ROB.  

3.4 Effects of treatments  

Sufficient data were available to meta-analyze group differences (treatment vs. control) 

in outcomes of pain intensity, functional impairment, depression symptoms, anxiety symptoms, 

and PTSD symptoms, immediately post-treatment and 6-month follow-up. At 12-month follow-

up, data were available to meta-analyze the outcomes of pain intensity, functional impairment, 

and depression, but not anxiety and PTSD symptoms. There were insufficient data to meta-

analyze our primary outcomes of opioid consumption, patient ratings of global improvement, or 

adverse events at any timepoint. We described secondary outcomes of feasibility and 
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acceptance. The results of meta-analyses, including number of studies, number of participants, 

GRADE ratings, and reasons for downgrading are presented in Table 2. Appendix C provides a 

summary of findings table with additional information about GRADE ratings for meta-analyzes at 

post-treatment and adverse events. Six trials were not included in meta-analysis because the 

necessary data was not available in the article text or by author request [11; 12; 29; 34; 51; 75] 

or because the nature of its crossover design precluded isolating exposure to pain psychology 

intervention. [64] A narrative summary of findings from trials not included in meta-analysis is 

presented in Appendix D.  

3.4.1 Primary outcomes: For clarity, we interpret effect sizes, SMD, and 95% CI of 

meta-analyses in this section. However, we are uncertain about any effect with “very low” 

certainty of evidence. Effects with “low” certainty should be interpreted with caution as more 

evidence could change the estimate of effect. For pain intensity, we found a small beneficial 

effect of psychological therapies at reducing pain intensity post-treatment (SMD -0.24, 95% CI -

0.46 to -0.02, I2 72%; Figure 4); However, certainty of evidence was judged as very low. This 

effect was not maintained at 6-month follow-up (SMD -0.08, 95% CI -0.23 to 0.07, I2 8%) or at 

12-month follow-up (SMD 0.06, 95% CI -0.30 to 0.43, I2 64%). Certainty of evidence was judged 

as moderate at 6-month follow-up and very low at 12-month follow-up.  

For functional impairment, we found a moderate beneficial effect of psychological 

therapies compared to any control at post-treatment (SMD -0.30, 95% CI -0.51 to -0.08, I2 52%); 

however, certainty of evidence was judged as very low. This effect was not maintained at 6-

month follow-up (SMD 0.01, 95% CI -0.17 to 0.19, I2 0%) or 12-month follow-up (SMD -0.08, 

95% CI -0.30 to 0.14, I2 2%). Certainty of evidence was judged as moderate at 6-month follow-

up and low at 12-month follow-up.  

For depression symptoms, we found a moderate beneficial effect of psychological 

treatments at post-treatment (SMD -0.43, 95% CI -0.60 to -0.26, I2 5%). This effect was 
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maintained at 6-month (SMD -0.31, 95% CI -0.59 to -0.04, I2 45%) but not at 12-month (SMD -

0.05, 95% CI -0.28 to 0.18, I2 10%) follow-up. Certainty of evidence was judged as low at all 

timepoints.  

For anxiety symptoms, we found a moderate beneficial effect of psychological therapies 

post-treatment (SMD -0.30, 95% CI -0.58 to -0.01, I2 75%). The beneficial effect was not 

maintained at 6-month follow-up (SMD -0.19, 95% CI -0.44 to 0.06, I2 59%). Certainty of 

evidence was judged as very low at both timepoints. 

For PTSD symptoms, we found a moderate beneficial effect for psychological therapies 

post-treatment (SMD -0.43, 95% CI -0.70 to -0.15, I2 43%). This beneficial effect was not 

maintained at 6-month follow-up (SMD -0.23, 95% CI -0.50 to 0.05, I2 0%). Certainty of evidence 

was judged as very low at both timepoints. 

 There were insufficient data (K = 2) to meta-analyses group differences in opioid 

consumption. Patients with whiplash who underwent neck-specific exercises with a behavioral 

approach reported less analgesic medication use at 3 and 6-month follow-up compared to those 

who received physical therapy alone. [43] Patients with traumatic extremity fracture who 

underwent a mobile ACT treatment reported less opioid use at 2-week follow-up compared to 

control. [6] We judged this outcome as low-certainty, downgraded twice for imprecision.  

 There were insufficient data to meta-analyze differences in patient ratings of global 

improvement (K = 4; different metrics). In three trials, patients who underwent pain psychology 

intervention (i.e., CBT, [52]  stress inoculation training and PT, [62]  neuroscience education 

[51]) reported greater perceived improvement after treatment. One trial reported no difference in 

global impression of change between Trauma Focused CBT and control. [4] We rated this 

outcome as low-certainty, downgraded twice for imprecision and one for indirectness.  
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 Four studies reported adverse events. [2; 4; 62; 75] Across these four trials, one adverse 

event was reported by one participant in one study. The participant reported an exacerbation of 

neck pain, which did not result in withdrawal from the trial. No study reported any serious 

adverse events. We rated this outcome as low-certainty, downgraded once for imprecision and 

once for indirectness. 

3.4.2 Secondary outcomes: Feasibility and Acceptability. Retention statistics were 

available for 23 of 24 RCTs. Among those assigned to psychological treatment for pain, post-

treatment retention rates ranged from 57% to 100% (21 out of 24 trials reported at least 80% 

retention). Among those assigned to the control condition, post-treatment retention rates ranged 

from 49% to 100% (20 out of 24 trials reported at least 80% retention). Reported recruitment 

barriers included lack of interest, [8; 70; 75] time conflicts, [70; 75] delays scheduling medical 

care, [75] assessment length, [70] distance to the clinic, [70; 75] and stress associated with 

trauma. [8] General retention barriers included loss of interest, [2; 4; 52] moving, [2; 24; 52] 

inability to contact participant, [4; 55] time conflicts, [4; 55] patient hospitalization, [6] patient 

improvement, [4] legal advice, [52] receiving additional clinical care, [2] cell phone service 

disconnection, [8] and treatment duration. [52] Five trials described the assessment and 

monitoring of treatment fidelity. Fidelity assessment included provider adherence checklists, [2; 

11; 62] monitoring of audio recordings of sessions, [62] intermittent observation, [75] 

discussions with the clinical research team, [77] and regular supervision by a psychologist. [12] 

Two trials reported provider fidelity outcomes, reporting 78% [2] and 95% [62] treatment 

protocol adherence. One trial measured treatment acceptance, reporting moderate treatment 

satisfaction using the Client Satisfaction Questionnaire Scale-3. [74] 

3.5 Subgroup and sensitivity Analysis.  

Given variability in treatment characteristics identified and the moderate to substantial 

heterogeneity identified in most meta-analyses, we conducted sensitivity analyses isolating 
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whiplash only and sessions greater than one session in duration only and subgroup analyses for 

treatments delivered in the acute vs. chronic stage of post-trauma recovery and active vs. 

passive control arm. These analyses are intended to explore heterogeneity and should be 

interpreted with caution as in all but one case, there were < 10 studies available for comparison. 

In general, patterns of statistical significance were similar, with one exception. The results of the 

overall meta-analysis found a small and statistically significant effect of treatment on pain 

intensity immediately post-treatment, with very low certainty of findings. Several sensitivity 

analyses (i.e., whiplash, treatments delivered in the acute stage of recovery, treatments with an 

active control arm) found a nonsignificant effect of treatment on pain intensity immediately post-

treatment, with low certainty of findings. The results of these analyses are presented in 

Appendix E.  

4.0 Discussion 

This systematic review and meta-analysis reviewed trials that delivered psychological 

treatments for pain and related symptoms to people who sustained musculoskeletal injuries. We 

identified 24 RCTs. Trials included patients who had sustained a variety of injury types. Included 

trials varied in type of psychological treatment delivered (e.g., CBT, ACT), session length and 

treatment duration, the timing of treatment delivery with respect to initial injury, and provider 

type. Because the quality of evidence was very low, we are uncertain whether psychological 

treatment versus control results in improved pain intensity or functional impairment immediately 

post-treatment. Evidence did not suggest an effect of treatment on these outcomes at 6-month 

follow-up. Treatment may lead to immediate improvements in depression and PTSD, with 

moderate effects, and this effect on depression may maintain up to 6-months post-treatment; 

however, the quality of evidence was low. Across most meta-analyses, the quality of evidence 

was judged to be low or very low; and, among included studies, as all but two were judged to 

have at least one domain of high or unclear risk of bias. There was some evidence of reduced 
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opioid use and improved patient ratings of global improvement post-treatment and adverse 

events were rare in the studies that reported them; however, the quality of evidence for each of 

these findings was low.   

The adjacent evidence from mixed chronic pain samples, such as results from a recent 

Cochrane review, showed beneficial effects of psychological treatment on pain intensity, 

functional impairment, and psychological distress immediately post-treatment, and a lack of 

beneficial treatment effects at follow-up when compared to active control (of note, there was a 

single overlapping trial included in the current study and this recent Cochrane review [43]). [78] 

The effect of psychological treatment on pain intensity and functional impairment in the current 

study is inconclusive due to very low certainty of evidence; the results of exploratory sensitivity 

analysis suggested that sessions greater than a single session in duration may result in small 

improvements in pain intensity immediately post-treatment, but otherwise the effects of 

treatment on pain intensity across numerous subgroup analyses were not significant. Additional 

research is needed to determine effective psychological approaches for reducing pain intensity 

after musculoskeletal trauma, particularly given a wealth of findings that psychological 

interventions can lead to improved pain intensity in general chronic pain populations. 

Psychological treatments following musculoskeletal injury may be effective for improving 

psychological outcomes, particularly depression, and this finding was consistent across 

subgroup and sensitivity analyses. This positive effect of psychological treatments on 

psychological outcomes is consistent with the results of a recent review of psychological 

treatments targeting distress after any injury type (not limited to musculoskeletal), which 

reported beneficial effects of anxiety, depression, and PTSD symptoms at post-treatment and 

follow-up. [33] 

Studies included in the current review were characterized by high or unclear risk of bias, 

most outcomes were low or very low quality, and there was substantial variability in the 
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treatment characteristics of included studies. Thus, it is premature to draw conclusions about 

treatment efficacy or to provide specific recommendations about optimal treatment design 

following musculoskeletal injury. Instead, we focus our discussion on what is known, identified 

gaps, and areas of improvement, centering around four themes: 1) treatment characteristics, 2) 

participant and injury characteristics, 3) timing of delivery, and 4) provider type. For all of these 

themes, we identified marked variability across trials. 

Treatment characteristics, including treatment type, session length and treatment 

duration, varied across trials. For example, studies varied in their incorporation of psychological 

treatment components, ranging from treatments that were more traditional (e.g., 16 sessions of 

CBT [52]) to more adaptive (e.g., augmenting PT with CBT with principles of psychological 

intervention) in design. Unfortunately, in many cases, trials did not provide a clear theoretical 

and/or empirical rationale for their incorporation of psychological practices. In most cases, trials 

did not assess or did not report provider training or treatment fidelity. These gaps prevent the 

generalizability and replicability of findings. Treatments varied in their length and duration, 

balancing competing demands of scalability and intensity. A sensitivity analysis found no 

difference in overall effects of treatment when single session interventions were removed; 

however, additional research is needed to determine the most effective treatment type and dose 

based on individual risk and protective factors. Ultimately, a comprehensive approach to treating 

post-injury pain will likely require a range of treatment options to meet the diverse needs of this 

population and in order to personalize treatment. [46; 73] 

Participant and injury characteristics varied widely, in part due to our purposefully broad 

inclusion criteria. However, several gaps in recruiting and reporting hinder the generalizability of 

treatment findings and reduce equity in care following musculoskeletal injury. No treatments 

were delivered to children or adolescents after an injury. A minority of studies reported race, 

ethnicity, and/or relevant sociodemographic factors (e.g., income). Among studies that reported 
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race, the majority of participants were white. Future research should recruit samples that are 

sociodemographically representative of the broader population, including youth, in order to 

promote inclusivity and generalizability of treatment effects across individual identities. Other 

characteristics should be considered and reported. For example, length of hospitalization, 

undergoing surgery, and pre-injury chronic pain may impact risk for the development of 

persistent pain following injury [58] but were not consistently reported in included studies. 

The timing of treatment delivery varied across trials, with trials delivering treatment in the 

acute (<3 months) or chronic (≥ 3 months) stage of post-injury pain. [27; 30] A subgroup 

analysis comparing treatments in the acute and chronic stage of post-injury pain were largely 

consistent with findings from the overall meta-analysis, with the exception that there was no 

significant effect of treatment on pain intensity post-treatment among those interventions 

delivered in the acute stage. In general, limited research has tested treatments aimed at 

preventing the transition from acute to chronic pain (i.e. secondary prevention). [27; 30] The 

available evidence is not promising: a previous meta-analysis of the effect of secondary 

prevention following acute pain episodes (primarily low back pain and unrelated to injury) found 

no effect of secondary prevention on pain intensity and depression, and an effect on disability 

only at 12-month follow-up. [10] Given heightened risk for developing chronic pain, developing 

effective treatments delivered in the acute stage of post-injury pain is vital, particularly as 

trajectories of recovery can be determined as early as 4-6 weeks post injury. [13; 22] To 

comprehensively address the needs of this population, there is need for effective treatment 

options across the continuum of post-injury pain and a need for additional research to determine 

the ideal timing of delivery.  

Provider type varied across trials. Many psychological treatments were not delivered by 

a mental health provider. A previous meta-analysis found that psychosocial interventions 

delivered by a physical therapist for general musculoskeletal pain were effective in reducing 
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pain and disability. [60] Given a shortage of mental health providers trained in pain, the finding 

that psychological treatments for pain can be delivered with efficacy by non-mental healthcare 

providers is important. [20]  In order to draw conclusions in the future, it is essential that future 

studies consistently describe provider training and treatment fidelity, particularly when 

psychological treatments are delivered by non-mental health providers.  

4.1 Other Limitations 

We aimed to provide a thorough summary of psychological treatments targeting pain 

following musculoskeletal injury to summarize the current state of the field and to inform future 

research and clinical practice, and in doing so utilized liberal inclusion criterion. Several 

indicators of low-quality trials were observed including small sample sizes and passive control 

conditions and are likely to inflate observed effect sizes. [21] There was variability in the 

baseline pain and psychological symptoms of participants included in these trials; future 

research should test the possible moderating effects of elevated pain or distress on treatment 

efficacy with the goal of individualizing psychological treatment post injury. More rigorous RCTs 

and diverse trial design (e.g., single case experimental studies, N-of-1 trials) trials are needed to 

determine the efficacy of psychological treatments for pain following musculoskeletal injury, 

moderators of  treatment response, and to determine which specific treatment components are 

most effective.  

4.2 Conclusion. 

 We identified 24 RCTs with variability in treatment characteristics including participant 

and treatment characteristics, injury characteristics, timing of delivery, and provider type. Due to 

very low quality evidence, it is uncertain whether psychological treatment for pain  has a 

beneficial effect on pain intensity and functional impairment immediately post-treatment, though 

evidence suggested a possible positive treatment effect of depression and PTSD. With the 

exception of a beneficial effect of treatment on depression at 6-months, there was no effect of 
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treatment at 6- or 12-month follow-up.  Given the frequency and impact of prolonged pain, 

disability and distress following injury, a critical goal of future research is to develop treatments 

that result in lasting improvements in pain-related outcomes. Findings from the chronic literature 

suggest that achieving long-term improvements is possible. Much remains unknown about the 

ideal treatment of pain following musculoskeletal injury, including ideal treatment type, dose, 

and best strategies for stratifying treatment based on individual risk and protective factors. The 

current systematic review and meta-analysis provides an important step in synthesizing the 

available evidence and pointing to specific gaps to be addressed in future trials.  
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