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Purpose: Chronic lumbosacral radicular pain is a disabling condition commonly treated with epidural steroid injections (ESIs). Extant 
research suggests that psychosocial factors impact clinical outcomes among patients with back pain. The purpose of this study is to 
examine the relationship between psychosocial variables and post-injection pain intensity.
Setting: Interventional pain management clinic.
Methods: A prospective longitudinal cohort study with repeated within-subject measures. Assessment timepoints included a pre- 
injection baseline, immediately post-injection, 6 weeks, and 12 weeks, and 6 months; patients completed a battery of self-report 
assessments at each point. The primary outcome was pain intensity (numeric rating scale 0–10). Data were analyzed using principal 
component analysis and generalized linear mixed-effects modeling.
Results: A total of 40 patients (age 52 ±13.05) participated in this study. Higher pre-injection pain was predictive of higher post- 
injection pain at all time points (p<0.001). Controlling for baseline pain and demographics, those with Negative Affect 1 standard 
deviation higher at baseline reported a 1.12-point mean higher pain rating at 12 weeks than those with lower Negative Affect (95% CI: 
0.18–2.07; p=0.020), while those with Cognitive Resilience 1 standard deviation higher at baseline had a 1.12-point mean lower pain 
rating at 6 months post-injection (95% CI: −2.09 −0.05, p=0.040).
Conclusion: Patients with higher negative affect and lower cognitive resilience achieve less pain improvement after ESIs for low 
back pain. Future research with a larger sample should focus on deepening our understanding of the role of psychosocial functioning as 
a potential mechanism of treatment response in patients undergoing ESI procedures. Findings point to the importance of multi-
disciplinary chronic pain care.
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Introduction
Chronic pain is a leading cause of disability worldwide1 and contributes to significant economic costs and health care 
spending in the United States.2 Compared to patients that only have low back pain, those with concomitant radiculopathy 
experience greater disability and healthcare utilization.3 Epidural steroid injections (ESIs) are the most frequently utilized 
outpatient pain management intervention for individuals with low back pain and radiculopathy who have failed to respond to 
other treatments such as oral medications, manual therapies, and exercise therapies.4 The use of ESIs has grown substantively 
in the United States, including a 665% increase in utilization among Medicare beneficiaries between 2000 and 2011.5 

Understanding the factors that predict favorable treatment outcomes is especially important for patients with chronic rather 
than acute pain, who must, at minimum, periodically undergo repeat injections to reinstate pain relief.6 In an attempt to 
inform clinicians about how to best select patients for ESI, prior studies have evaluated a variety of factors, including 
procedural (eg, route of administration, agents injected),7 historical, and imaging factors. While there is evidence of favorable 
short-term outcomes for appropriately selected patients based on these factors,8,9 psychological factors that predict treatment 
success or failure have not been adequately evaluated in the outcome literature to date. Given the mixed research on 
durability of pain relief and treatment response predictions,6,8,10–17 further investigation of predictive factors is needed.

Psychosocial factors are increasingly being recognized for playing a pivotal role in patients’ chronic pain experiences 
and treatment responses, including post-surgical pain intensity, pain chronification, and pain duration.18,19 For example, 
pain catastrophizing20 is associated with poor pain outcomes after surgery18,21 A study of 529 individuals undergoing 
surgery for lumbar spinal stenosis revealed that those with depression before surgery were more likely to demonstrate 
poor outcome trajectories after surgery and, notably, demographic and clinical factors (like depression) made stronger 
contributions to surgical response than surgery-related procedural factors.22 A literature review summarizing 21 studies 
of patient-related factors affecting development of persistent pain after spine surgery found that psychosocial factors like 
pain catastrophizing, depression, and anxiety are strongly supported as risk factors for poor outcomes.23

Despite evolving research on psychosocial factors in other pain procedure research, there are relatively few published 
studies that primarily assess the contribution of known psychosocial risk factors on ESI response. Our recent scoping 
review confirms the relatively minimal amount of attention directed to understanding if and how psychosocial factors 
influence ESI treatment outcomes (under review). Prevalent conditions like depression24 and anxiety,25 however, have 
been shown to predict less favorable treatment outcomes. Based on the scoping review and evidence from surgical 
studies, it is likely that psychosocial variables are associated with response to ESI and may contribute significantly to 
models of risk and improvement after ESI. The present study addresses this significant research gap through a deliberate 
and focused assessment of non-procedural factors that may influence ESIs for chronic lumbosacral radicular pain. 
Understanding how psychosocial factors are associated with ESI response can improve extant research by adding 
a heretofore unexplored dimension of injection response variance that could lead to improved outcomes through 
treatment tailoring and pre-injection modification of psychosocial variables that diminish ESI response.

To evaluate the relationship between non-procedure influences (ie, baseline pain and psychosocial functioning) and 
post-ESI pain intensity, we completed a prospective study of a consecutive cohort of 40 patients in a metropolitan pain 
service who were referred for ESI to identify dimensions of physical and psychological functioning related to pre- 
injection pain intensity. Second, we aimed to test each dimension in association with post-injection pain intensity, 
followed by the development of an exploratory comprehensive model using baseline psychosocial and procedural factors 
to predict pain intensity longitudinally. We expected that these non-procedural predictors would at least partially explain 
a significant proportion of variance in post-injection pain intensities. This study aligns with the goals of precision 
medicine, as we aim to direct patients to the therapy to which they are most likely to respond favorably, which should be 
based not only on technical or imaging factors but also psychosocial factors.

Methods
Participants
All participants were recruited from a university-affiliated outpatient pain clinic. Patients were eligible if they met the 
following inclusion criteria: 1) chronic low back pain defined as pain lasting longer than 3 months; 2) lumbosacral 
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radiculopathy lasting longer than 3 months; 3) referred and medically cleared for an epidural steroid injection (ESI); 4) 
aged 18+ years old. Exclusion criteria included clinical presentation with a condition that was a contraindication for ESI, 
active suicidal ideation, and active/uncontrolled psychosis. Patients were prospectively enrolled and provided informed 
consent to participate in this study, which complied with the Declaration of Helsinki. IRB approval was provided by the 
University of Texas Health Science Center at San Antonio (Approval number: 20180573HU).

Measures
Pain and psychosocial measurements were obtained via self-report questionnaire at the following timepoints: immedi-
ately before the injection (baseline), immediately after the injection, 6-weeks, 12-weeks, and 6-months post-injection; 
follow-up assessments were completed either by telephone or in-person. The primary outcome of interest, pain intensity, 
was measured using the 11-point Numeric Rating Scale (NRS),26 assessing pain from zero (ie, “No pain”) to 10 (ie, 
“Worst imaginable severe pain”). Pain interference and pain catastrophizing were measured by the Pain, Enjoyment of 
life, and General activity (PEG)27 and Pain Catastrophizing Scale (PCS),28 scales respectively. Pain avoidance and pain 
acceptance were measured by the Fear Avoidance Beliefs Questionnaire (FABQ)29 and the Chronic Pain Acceptance 
Questionnaire, Revised (CPAQ-R). Patient Reported Outcomes Measurement Information System (PROMIS) instrument 
for Pain intensity-short form was also administered.30

To evaluate functional disability due to back pain, the 10-item Oswestry Low Back Disability Questionnaire was used 
(ODI).31 The Credibility and Expectancy Questionnaire (CEQ)32 was used to measure treatment expectancy and rationale 
credibility. This measure was administered only once, at baseline (week 0), before ESI injection. The seven-item 
Insomnia Severity Index (ISI)33 was used to evaluate sleep dysfunction. The Generalized Anxiety Disorder Scale, 
Seven Items (GAD-7)34 and the Patient Health Questionnaire, Nine Items (PHQ-9)35 were administered to assess for 
depression and anxiety symptoms. Lastly, age, sex assigned at birth, ESI medical history, and health provider information 
were collected via abstraction from electronic medical record.

Procedure
All ESIs were performed by a physician who was board certified in Pain Medicine. Patients received one of the three 
injection types: interlaminar (ILESI), transforaminal (TFESI), or caudal (CESI). Patients were placed in a prone position, 
and the skin was prepared with chlorhexidine and draped utilizing sterile technique. All injections were performed under 
fluoroscopy. Most TFESI procedures were performed using an injection of 1.0 mL of Omnipaque (iohexol) 240 mgI/mL 
and then 1.5 mL of 0.5% bupivacaine and 5 mg of Decadron (dexamethasone). For ILESI, most injections used 1.0 mL 
of Omnipaque (iohexol), 240 mgI/mL and 10 mg of Decadron (dexamethasone). For CESI, 2.0 mL of 0.5% bupivacaine, 
2 mL Omnipaque, 5 mL PFNS, and 40 mg of Depo-Medrol (methylprednisolone) were injected. There were a few 
differences noted; all injection details for N = 40 patients are summarized in Table S7, along with other patient 
information (demographic, clinical, imaging details).

Analysis
Descriptive statistics were run for age, sex, and relevant procedural, psychological, and medical data. The proportion of 
patients who achieved 50% reduction from baseline pain after ESI (ie, “responders”) at each time point was calculated. 
A multivariate regression model was planned to assess the combined contribution of all psychosocial components on 
long-term pain, after ESI injection. To avoid overfitting a predictive model with too many variables, a data reduction was 
performed using principal component analysis (PCA) for baseline psychosocial variables and pain. Assuming a high 
degree of correlation among psychosocial variables, PCA was used to generate composites or cohesive psychosocial 
indices (ie components), thus transforming a large set of variables into a smaller set that still contains most of the 
information in the large set.

After baseline psychosocial components were identified, we examined the relationship between each component and 
long-term numeric pain ratings, using a series of multivariate models. First, a “null” model was run to account for the 
possible influence of patient demographic characteristics and procedural variables on patient pain trajectory. Long-term 
pain was thus modeled using pre-injection pain, post-injection pain, age and the effect of time, plus random effects 
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participant, sex, and type of ESI injection (using maximum likelihood estimation): 
Null Model ¼ Painðbefore ESIÞ þ Painðafter ESIÞ þ time þ age þ sexð Þ þ patientð Þ þ ESI Typeð Þ(See Supplemental 
Materials for a fuller description).

Long-term pain intensity was then modeled as a function of each psychosocial component, after controlling for patient 
demographic characteristics and procedural variables: each component was appended to the null model to isolate its unique 
relationship with long-term pain after ESI: Model X ¼ Painðbefore ESIÞ þ Painðafter ESIÞ þ time þ age þ sexð Þ

þ patientð Þ þ ESI Typeð Þ þ composite predictorþ composite predictor � time½ � (See Supplemental Materials for a fuller 
description). Analyses were performed using the R version 4.3.1 (2023–06-16 ucrt).

Results
Patient Characteristics
The average age of the 40 patients enrolled in this prospective study was 52 years (range, 30–80 years; SD=13.05); 18 
(45.0%) were women, and 26 (65.0%) were Hispanic. Participants received the following injections: transforaminal 
(n=25; 62.5%), interlaminar (n=11, 27.5%), and caudal (n=4, 10%). Based on chart review, participants had received an 
average of 2 ESIs (SD=1.45) and 3 interventional pain procedures (SD=2.43) prior to their enrollment, respectively; 21 
participants (52.5%) were naïve to ESI. See Table 1 for descriptive statistics (see Table S1 for correlations among 
variables). Immediately after ESI, 50% of patients responded; at 6 weeks, of patients who provided a pain rating (n=30), 
16.7% were responders; at 12 weeks (n=31), it was 16.1%; and at 6 months (n=27), 22.2% (Figure 1).

Components
Principal component analysis of baseline predictor variables using oblique cluster rotation and eigenvalues greater than 1 
revealed three key components (see Tables S2 and S3). Variables that are loaded under Component 1, “Negative Affect”, 
encompassed pain helplessness (PCS-Help subscale), anxiety (GAD-7), pain magnification (PCS-Mag), depression 
(PHQ-9), pain rumination (PCS-Rum subscale), insomnia (ISI), work limitations (FABQw subscale), and physical 

Table 1 Sample Description

N Mean SD

Age (years) 40 52.13 13.05

Pain immediately before ESI 40 6.83 1.76
Pain immediately after ESI 40 3.18 2.73

Pain Week 6 30 5.37 2.45

Pain Week 12 31 5.81 2.26
Pain Month 6 29 5.68 2.20

PEG 39 7.86 1.95

ODI 40 52.80 16.60
FABQ, Work 38 22.97 14.11

FABQ, Phys 39 17.67 5.35

PCS, Rum 39 11.23 5.02
PCS, Mag 39 6.85 3.57

PCS, Help 39 15.44 6.98

CPAQ, Act 36 29.50 16.84
CPAQ, PW 36 16.86 12.19

ISI 39 18.00 7.56

GAD7 39 11.51 6.81
PHQ9 39 12.33 6.89

PROMIS 39 23.03 5.60

CEQ 33 39.58 9.24

Note: All variables listed are at baseline unless otherwise 
specified.
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limitations beliefs (FABQp). Component 2, “Disruption from Pain” encompassed pain interference (PROMIS and PEG), 
pain-related disability (ODI), baseline NRS, and activity (CPAQpw subscale). Component 3, “Cognitive Resilience” 
encompassed clinical expectations (CEQ) and activity engagement (CPAQa). Pearson correlation analyses showed that 
Negative Affect and Disruption from Pain were significantly correlated with one another (r=0.689, p<0.001); Negative 
Affect correlated with Cognitive Resilience (r=−0.336*p<0.05). Disruption from Pain and Cognitive Resilience were not 
correlated (see Table S4).

Predicting Post Injection Pain
Procedural variables (type of ESI, experience of the provider, and the epidural chemical agent) and socio-demographics 
(sex and age) and pre-injection pain were evaluated as predictors of pain intensity immediately after the ESI procedure, 
as well as at 6-weeks, 12-weeks, and 6-months, after controlling for baseline (pre-injection) pain. Initial modeling 
revealed that provider experience and injectate were non-significant. To maximize power, those variables were removed 
from the model, leaving ESI type as the sole procedural variable modeled. Age and sex, Negative Affect, Disruption from 
Pain, and Cognitive Resilience were modeled individually as fixed effects predictors of pain intensity over time, ie, 
immediately after ESI procedure, 6 weeks, 12 weeks and 6 months (Table 2). Higher pre-injection pain was predictive of 
higher post-injection pain at all time points (p<0.001). Even after controlling for baseline pain and demographics, 
Negative Affect significantly predicted pain intensity at 12 weeks, such that those with higher Negative Affect at baseline 
had 1.12 (95% CI: 0.18, 2.07; p=0.020) points higher pain at 12 weeks after injection on average. Higher baseline 
Cognitive Resilience significantly predicted lower pain at 6 months, such that patients with higher Cognitive Resilience at 
baseline had an average pain rating of 1.12-points lower than those with lower Cognitive Resilience at baseline (95% CI: 
−1.12, −0.05, p=0.040).

Impacts of Psychosocial Functioning
Unadjusted
Participants experienced significant relief initially after ESI, followed by a significant return of pain intensity (ps<0.001). 
By 6 weeks, the pain plateaued around 2.4–2.6 points higher than it was immediately after ESI injection (Table 2, 
Figure 2A).

Negative Affect
Participants with low Negative Affect at baseline experienced some initial pain returning (ie, average 2.4 points increase 
in pain intensity) over the first 6 weeks, but they experienced substantial overall pain relief over time, particularly at 
12 weeks (p=0.020). By contrast, participants with high Negative Affect experienced pain returning to close to pre- 

Figure 1 Observed pain immediately before ESI procedure, then immediately after, and again at 6 weeks, 12 weeks, and 6 months.
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injection pain intensity by 12 weeks (Figure 2B). At 12 weeks, pain in participants with high baseline Negative Affect is 
estimated to be about 2.3 points (SD=0.79) higher than pain in those with low baseline Negative Affect (p=0.005; 
Table 3).

Disruption from Pain
Disruption from Pain had no substantial impact on pain at any post-injection time point after ESI.

Cognitive Resilience
Participants low in baseline Cognitive Resilience had pain return to near pre-injection level. By contrast, those with high 
baseline Cognitive Resilience had only a minor increase in pain intensity over the first 6 weeks, remaining relatively low 
through 6 months, p=0.040 (Figure 2D). At 6 weeks, pain in participants with low baseline Cognitive Resilience was 
estimated to be 2 points (SD=0.76) higher than pain in those with high baseline Cognitive Resilience (p=0.010); and at 6 
months, pain in patients with low baseline Cognitive Resilience was estimated to be 2.5 points (SD=0.92) higher than 
pain in patients with high baseline Cognitive Resilience (p=0.010).

Discussion
The present study represents one of the first purposive studies of the relationship between psychosocial factors and pain 
outcomes after ESI. We derived a structure of three psychosocial components, representing Negative Affect (characterized 
by high anxiety and depression), Disruption from Pain (characterized by greater disability and pain interference), and 
Cognitive Resilience (characterized by high pain acceptance and low fear avoidance). Results from the analysis of 40 
consecutive patients who completed comprehensive assessments of pain and psychosocial domains both before and up to 
6 months after ESI revealed that even after accounting for baseline pain, demographics, and route of ESI administration, 

Table 2 Predictive Values of Psychosocial Composite Variables on Post-Injection Pain at 6 weeks, 12 weeks, and 6 Months, Partial 
Table

Model 0, Unadjusted Model 1, Negative Affect Model 2, Disruption/Pain Model 3, Cognitive Resilience

Variable Est 95% CI p Est 95% CI p Est 95% CI p Est 95% CI p

Intercept −2.19 −5.04, 0.67 0.132

Age 0.02 −0.02, 0.05 0.317

Sex (F, ref) –

Sex (M) 0.03 −0.89, 0.94 0.953

ESI type TFESI (ref) –

ILESI −1.01 −2.07, 0.05 0.061

CESI 0.34 −1.15, 1.83 0.651

Pain pre-inj 0.68 0.42, 0.94 <0.001

Pain post inj (ref) - - - -

Pain 6 wk 2.42 1.45, 3.39 <0.001 - - -

vrb*Pain 6 wk - 0.57 −0.38, 1.52 0.240 −0.22 −1.20, 0.75 0.648 −0.89 −1.85, 0.06 0.066

Pain 12 wk 2.56 1.61, 3.52 <0.001 - - -

vrb*Pain 12 wk - 1.12 0.18, 2.07 0.020 0.08 −0.89, 1.05 0.871 −0.55 −1.56, 0.45 0.278

Pain 6 mo 2.61 1.64, 3.59 <0.001 - - -

vrb* Pain 6 mo - 0.44 −0.54, 1.41 0.378 −0.14 −1.10, 0.81 0.766 −1.12 −2.19, −0.05 0.040

N 40 40 40 39a

Marginal R2 36.5 41.1 36.3 42.3

Conditional R2 46.5 48 45.9 47.7

Notes: Vrb, respective psychosocial composite variable as appropriate to each named model, ie, negative affect, disruption from pain, or cognitive resilience; Composite variable 
names are seen in Italics. aOne patient did not have a Cognitive Resilience outcome and was removed from model 3, N=39. This case was retained in models 0, 1, and 2, N=40. 
Based on a posteriori longitudinal pain observations, while controlling for age, sex, ESI type, and pre-injection pain. Pain at post-injection is the reference. Estimates are 
B weights. The age, sex, ESI type and pre-injection pain values estimated in model 0, Unadjusted, were not substantially different across adjusted models 1–3. To simplify the 
information on the table, redundant values were removed. The full table may be found in Table S5. Items seen in bold represent statistically significant findings (P≤0.05). 
Abbreviations: ESI, epidural steroid injection; CESI, caudal epidural steroid injection; ILESI, interlaminar epidural steroid injection; TFESI, transforaminal epidural steroid 
injection.
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both baseline Negative Affect and Cognitive Resilience were significantly associated with pain outcomes weeks to months 
after injection. It is remarkable to note that within our set of predictive models, the first unadjusted model very closely 
resembles the plot of observed data; it was not until the psychosocial composite variables were adjusted for that the 
predictive models then took on a notably different distribution.

This novel finding highlights how patients’ psychological functioning at the time they present to the clinic for 
injection is linked to their treatment response months after the injection is administered. Knowing the predictive value of 
factors before the injection occurs is highly valuable information, as identification of potentially modifiable factors 
related to Negative Affect, along with Cognitive Resilience, is an important first step towards understanding how to 
achieve clinically significant post-ESI outcomes. Pre-injection psychological interventions designed to enhance patient 
resilience and lower distress may be an effective approach for increasing the treatment responder rate. It also may serve 
as an impetus for timely referral to psychiatric services or pharmacological treatments for clinical depression, anxiety, 
and insomnia.

In the present study, Negative Affect was defined by data related to pain catastrophizing, anxiety, depression, 
insomnia, and avoidance of activity due to pain (ie, fear avoidance). Prior studies of ESI outcomes have shown 

Figure 2 Pain trajectory predictions. (A). Using pain measurements taken immediately post-injection as the reference, unadjusted for psychosocial influences, the predicted 
pain over 6 months roughly approximated observed pain (see Figure 1). When the influence of psychosocial composite variables scores are factored, long term pain 
estimates are affected. (B). Elevated Negative Affect increases pain rating at 12 weeks. (C). Disruption from Pain does not appear to influence pain intensity at any point after 
ESI procedure. (D). Increased Cognitive Resilience significantly lowers pain intensity at 6 weeks and 6 months.

Journal of Pain Research 2025:18                                                                                                     https://doi.org/10.2147/JPR.S496290                                                                                                                                                                                                                                                                                                                                                                                                   1997

Stensland et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



a correlation between pre-injection psychosocial variables and post-injection pain, including significant findings for 
depression.25,36 In a study of 57 patients who received ESI for cervical spondylosis, patients with depression were 
significantly less likely to achieve a 50% reduction in arm or neck pain after ESI compared to those without depression.37 

Though many acknowledge pre-injection anxiety as a notable concern in ESI,36 there appears to be mixed evidence of its 
role in ESI pain outcomes. Studies of patient preference for sedation (often with anti-anxiety benzodiazepine medica-
tions) prior to diagnostic or therapeutic spinal injections generally show that routine sedation is not necessary, though 
patients with high levels of pre-injection anxiety are more likely to request sedation).38,39 In counterpoint, studies 
designed to address anxiety through education or reassurance found little benefit for pain outcomes,38,40 and some studies 
have found pre-injection anxiety to be indicative of better ESI pain outcomes.25 The inclusion of anxiety as part of the 
Negative Affect component of the present study may suggest that anxiety’s relationship to pain outcomes is due to 
accompanying stress or an attentional bias to perceived negative aspects of the injection, similar to findings on the role of 
anxiety in COVID-19 stress.41 Indeed, the Cognitive Resilience component of the present study included positive 
credibility and expectancy of ESI as well as engagement in activity despite pain, both of which could suggest 
a benign or positive attentional bias to spinal injection. Future studies should explore the roles of stress and attentional 
bias to ESI outcomes to further examine these outcomes.

Findings from the present study align with both spinal surgery42–45 and spinal cord stimulator46–49 literatures, which 
have made strides in demonstrating the important role played by psychosocial factors in pain outcomes. For example, 

Table 3 Difference in Pain Estimates Adjusted for Each 
Baseline Psychosocial Variable, Partial Table

Est SE df t p

Negative Affect at Baseline

Immediately Post-ESI −0.05 0.73 97.3 −0.07 0.948
6 weeks −1.18 0.80 104.6 −1.47 0.144

12 weeks −2.29 0.79 103.1 −2.91 0.005
6 Months −0.92 0.83 105.8 −1.11 0.268

Disruption from Pain at Baseline

Immediately Post-ESI −0.50 0.78 91.6 −0.64 0.524

6 weeks −0.05 0.85 99.1 −0.06 0.951
12 weeks −0.66 0.85 99.7 −0.78 0.438

6 Months −0.21 0.82 96.6 −0.26 0.796

Cognitive Resilience at Baseline

Immediately Post-ESI 0.22 0.70 104.0 0.31 0.755
6 weeks 2.00 0.76 107.0 2.63 0.010
12 weeks 1.33 0.83 110.0 1.60 0.112

6 Months 2.46 0.92 111.0 2.69 0.008

Notes: We evaluated each psychosocial composite variable at each time point 
using least squared means (LSM) using pairwise contrasts of pain values adjusted 
for each variable at +1 standard deviation and −1 standard deviation at baseline. 
The difference between estimated adjusted pain values is “Est”. Composite 
variable names are seen in Italics. Items seen in bold represent statistically 
significant findings (P≤0.05). See Table S6 for differences in pain estimates 
adjusted for each baseine psyhosical variable at all time points. 
Abbreviations: CESI, caudal epidural steroid injection; CEQ, Expectancy 
Questionnaire; CPAQ, Chronic Pain Acceptance Questionnaire; df, degrees of free-
dom; ESI, epidural steroid injection; FABQ, Fear Avoidance Beliefs Questionnaire; 
GAD, Generalized Anxiety Disorder; ILESI, interlaminar epidural steroid injection; 
ISI, Insomnia Severity Index; LSM, least squared means; NRS, numeric rating scale; 
ODI, Oswestry Disability Index; PCS, Pain Catastrophizing Scale; PEG, Pain, 
Enjoyment of life, and General activity; PROMIS, Patient Reported Outcomes 
Measurement Information System; PHQ, Patient Health Questionnaire; SE, standard 
error; TFESI, transforaminal epidural steroid injection.
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a large review paper that analyzed 96 studies on spinal surgery outcomes reported that patients with psychological 
disorders (eg, depression, anxiety, etc.) are at significantly greater risk for a host of poor post-operative outcomes 
including, higher rates of hospital readmission, longer hospital stays, and increased narcotic use.50 Additionally, an early 
study examining the relationship between childhood trauma and lumbar spine surgery among 86 patients found that those 
with three or more psychologically traumatic childhood experiences (eg, sexual and physical abuse, neglect, etc.) had an 
85% likelihood of an unsuccessful surgical outcome, and the patients with no childhood trauma had only a 5% incidence 
of surgical failure.51 Future studies examining the efficacy of ESI should attempt to utilize comprehensive models that 
take into account both traditional factors (procedural, clinical, imaging) and psychosocial variables, which will aid in the 
proper identification of patients most likely to respond positively to the procedure.

Findings point to the critical importance of multidisciplinary chronic pain care, specifically involving behavioral 
health professionals to help address psychological factors impacting pain. A critical implication of psychosocial 
variables’ impact on patients’ ESI response is that many of these psychosocial variables are modifiable to an extent 
and, with proper assessment and intervention, could be improved, thereby enhancing patients’ likelihood of achieving 
a positive ESI response. As such, the pool of patients who stand to achieve clinically meaningful pain relief from this 
widely used intervention can be widened. Furthermore, a study of 2272 chronic pain patients demonstrated that those 
who expect significant positive outcomes as a result of undergoing treatment are the patients most likely to achieve 
superior clinical outcomes.52 Thus, if we utilize psychologists and social workers to effectively engage patients in pre- 
injection behavioral interventions and bring awareness to their successful improvement in relevant psychosocial issues, 
this may instill in patients a greater belief that they will benefit.

Strengths of the present study include an effective data reduction strategy to derive the greatest benefit from numerous 
psychosocial variables in a relatively small sample, assessment of ESI pain outcomes immediately before and after 
injection with follow-up to 6 months after injection, and accounting for patient-level demographic and pain variables as 
well as procedural variables in the univariate and multivariate models. Univariate models returned significant results for 
multiple psychosocial dimensions, as described above. However, examination of supplemental data confirms that the 
multivariate model is likely over-fit to the small sample used in this study, so future multivariate studies should include 
larger samples. Lastly, post-treatment follow-up allowed for assessment of the stability of ESI treatment effects, which 
was an additional strength of this study.

Limitations
Findings from the present study may be interpreted in light of several limitations. First, the study was conducted at 
a single pain clinic with a sample of 40 patients. Future research utilizing a multi-site design and a larger sample size for 
representativeness is needed. Second, while the study included several timepoints extending out to 6 months post- 
injection, follow-up beyond 6 months may reveal changes in effects that have important implications for clinical 
decision-making. Third, the present study focused solely on patients with chronic back pain; patients with acute back 
pain differ in meaningful ways, both physically and psychologically, so incorporating this patient population in future 
studies is necessary.53,54 Additionally, causal inferences may not be designed due to the fact that a randomized controlled 
design was not implemented. Lastly, we did not statistically control for certain physical, clinical, and imaging factors.

Conclusion
The present study evaluated the relationship between psychosocial variables and pain intensity after ESI. The findings 
show individuals who are Cognitively Resilient tend to experience greater pain improvement after ESI, while those who 
have worse Negative Affect also have more pain after ESI. Future research should focus on examining the nature of this 
relationship and any evidence of causality. Also, research aimed at modifying these predictors and evaluation for 
corresponding improvements in pain ratings after ESI is an important next step to advance our understanding of 
prehabilitation options for ESI.

Data Sharing Statement
Data are available upon request.
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