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Abstract

Epidural steroid injections (ESIs) are often used to treat low back pain (LBP) due to lumbosa-

cral radiculopathy as well as LBP without a clear component of radiculopathy, in some cases.

While it is increasingly recognized that psychosocial factors are associated with pain out-

comes, few studies have assessed the contribution of these factors to common pain interven-

tions like ESIs. This study aimed to summarize the scope and nature of how psychosocial

factors are accounted for in research on ESIs for the treatment of LBP with or without lumbo-

sacral radiculopathy and to identify gaps and recommendations for future research. A scoping

review following the Preferred Reporting Items for Systematic Reviews and Meta-Analysis-

Scoping Review Extension framework was conducted. Publications dated before September

2023 were searched in PubMed, CINAHL, Scopus, PsycINFO, and Google Scholar. Of the

544 records identified through database searching, a total of 51 studies cumulatively totaling

10,447 participants were included. Sample sizes ranged from 12 to 5,104 participants. Of the

51 included studies, only 10 (20%) analyzed and reported the relationship between at least

one psychosocial variable and post-injection pain at any follow-up timepoint. The other 41

(80%) included no analyses examining ESI response as a function of psychosocial variables.

Based on the studies that included analysis by psychosocial variables, poor psychosocial

functioning appears to be associated with inferior treatments outcomes following ESI for back

pain with or without lumbosacral radiculopathy. Relative to the vast body of literature on ESIs

for LBP and lumbosacral radiculopathy, minimal attention has been directed to the influence

of psychosocial factors on ESI treatment outcomes. Future research evaluating predictors of

the effect of ESI on pain relief should include development of more comprehensive models

containing modifiable psychosocial variables as predictors of ESI response.
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Introduction

Lumbosacral radiculopathy is one of the leading complaints evaluated by interventional pain

physicians and spine surgeons alike [1]. Caused primarily by degenerative spondylosis with

stenosis due to disc and/or bony sources [2], lumbar radiculopathy is characterized by pain in

the lower back which radiates down to one or both legs. Compared to patients who have LBP

without radiculopathy, those who also report radiculopathy have more severe pain intensity,

increased somatosensory abnormalities, and more pronounced loss of small fiber function [3].

While prevalence estimates range from 3–5% of the general population, back pain with a radic-

ular component accounts for a disproportionately high amount of the associated financial care

costs; the average costs associated with an individual suffering from neuropathic back pain is

67% higher than that of a patient with nociceptive back pain only [4]. Lastly, lumbosacral

radiculopathy is associated with high rates of disability [5] and decreased quality of life [6].

Epidural steroid injection (ESI) is the most common outpatient procedure performed for

the treatment of spinal pain [7, 8], and it involves injecting one or more anti-inflammatory

medications directly in the epidural space surrounding spinal nerves to address related neuro-

pathic pain. Particularly for patients with radicular pain who have not responded to other

moderate approaches, ESIs are increasingly being utilized. Between 2000 and 2011, ESI utiliza-

tion grew 665% among Medicare beneficiaries alone [9]. Despite the dramatic increase in ESI

utilization, important controversies remain with regard to efficacy within certainly sub-popu-

lations of patients with chronic LBP [10, 11] and cost-ineffectiveness [12]. Specifically for

long-term pain improvement, past research is mixed with regard to the durability of the effect

of ESIs, which must, at minimum, be repeated periodically to re-instate pain relief [13–20].

When pain relief is not achieved or sustained, some patients undergo repeat procedures or

delay surgical interventions, depending on the etiology of lumbosacral radiculopathy, which

results in additional utilization of health care resources [21, 22]. While ESIs are generally con-

sidered to have a favorable safety profile when performed according to clinical practice guide-

lines [23, 24], particularly when compared to opioid pain medications and surgery, they do

carry potential risks including infection, spinal fluid leak, and other rare but non-trivial com-

plications [25–27].

Concerns about the long-term efficacy and/or need for ongoing repeat ESIs in specific sub-

populations coupled with the cost considerations and potential side effects of such procedures

highlight the need for further understanding of the factors that influence patients’ response to

ESIs. To date, research examining predictive factors for ESI response has focused heavily on

electrodiagnostic [28–30] and imaging variables [31, 32], as well as route of injection [33], and

agents injected [18, 19, 34, 35]. A large body of research consistently links psychosocial func-

tioning with chronic pain intervention outcomes in general [36, 37], but there is scant research

examining psychological factors as predictors of ESI outcomes despite promising studies pub-

lished for other pain procedures. Studies on back surgery, for example, demonstrate that psy-

chosocial variables play a critical role in how CLBP patients respond to surgical interventions.

A recent review of 96 articles reported that among patients undergoing spine surgery, those

with underlying psychological disease have longer hospital stays and higher rates of re-admis-

sion [38]. Other back surgery studies have shown that anxiety is associated with worse post-

operative pain [39], depression increases the incidence of neurological complications and

failed back surgery syndrome [40], and psychological distress predicts more severe post-opera-

tive disability [41]. Conversely, both pre-intervention [42, 43] and post-intervention [39]

improvements in psychological distress are associated with better back surgery outcomes, so

better understanding of psychosocial factors predicting ESI outcomes could lead to better

treatment response with ESI.
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Psychosocial factors may help explain differences in ESI response, however, these factors

are infrequently studied and there is little consensus on their role in ESI. Thus, the purpose of

this scoping review is to examine literature on the treatment response to ESI in individuals

with LBP with or without lumbosacral radiculopathy, describe current knowledge about psy-

chosocial factors and the role they play in ESI treatment response, note gaps in the literature,

and discuss implications for future research.

Methods

The present review followed the methodological procedures outlined by the Preferred Report-

ing Items for Systematic Reviews and Meta- Analysis Extension for Scoping Reviews [PRIS-

MA-ScR] framework [44]. Scoping reviews are the preferred methodology when the objectives

of the research involve determining the extent, range, and nature of the empirical evidence

concerning a topic, along with identifying gaps in the literature [44]. Given our aims of exam-

ining the ESI literature for any evidence of the role that psychosocial factors play in treatment

response, describing the expected weak state of this literature, and noting any significant gaps,

scoping review is the ideal method. The literature search was performed electronically using

relevant databases: PubMed, CINAHL, Scopus, PsycINFO, and Google Scholar. The search

strategy, which was completed in September 2023, was developed iteratively by the research

team in conjunction with an experienced health sciences librarian and encompassed both

Medical Subject Headings terms and text words. The objective of this search was to capture

studies reporting pain outcomes following ESI for the treatment of chronic LBP with or with-

out lumbosacral radiculopathy, and which also included a focus on psychosocial factors.

Throughout the entire process of the scoping review, including screening, selection, and

data extraction, six authors worked in dyads, such that three experienced pain researchers/fac-

ulty members were each paired with three PhD psychology interns, respectively. During the

initial screening, each individual reviewed the title and abstracts of the articles independently.

Next, each dyad met to compare and contrast screening decisions and rationales. In the event

there was disagreement between the two dyad members, they worked collaboratively to exam-

ine and explain each person’s respective decision. This included reading the abstract together

and discussing the basis for one’s opinion. If, after this discussion, the disagreement was not

resolved, the issue was then brought to the whole group of six authors. This same process was

followed for the full-text review phase. Any disagreements on the inclusion of studies were

resolved through consensus as a group, wherein the authors met together, discussed rationales

for their opinions, and adjudicated any disagreements. Had the authors continued to disagree,

a qualified third-party individual would have been invited to consult.

Inclusion criteria for the review were as follows: collection of empirical data on ESI, the ESI

is for the treatment of neuropathic pain related to the lower back (lumbosacral) region, both

pre-injection and post-injection pain intensity scores are reported, at least one psychosocial

measure reported, any age range for sample, any timeframe for publication date, published in

English, and full text available. For this search, “psychosocial variable” meant any measure

related to the following factors: anxiety, depression, affect, quality of life, sleep/insomnia,

stress, mood, outcome expectancy, self-efficacy, and essentially any DSM-V condition. We

chose these specific operational definitions of “psychosocial variables” because they can be eas-

ily assessed, are relevant to pain experience, and are modifiable (i.e., can be changed pre-ESI

with some intervention). Exclusion criteria included the following: qualitative studies, review

papers, animal or cadaver studies, studies that only examined ESI in combination with another

intervention (e.g., medication, physical rehabilitation, educational intervention, etc.), studies

that assessed an epidural injection without steroid, ESI for pain in the cervical or thoracic
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regions rather than the lower back, studies that did not have both pre and post-injection pain

scores, and, most importantly, a lack of psychosocial measure(s) reported (See online Supple-

mentary material file S1 File for full search strategy).

The first author developed a standardized data form for this review that facilitated the pro-

cess of systematically extracting data from the included articles. The following data points

were extracted: publication year, sample size, participants’ average age and standard deviation,

proportion of male vs female, study design, route of epidural steroid injection, psychosocial

variable(s) reported, pain measures, and relationship between psychosocial variables and pain.

In cases where the study did not provide the mean age, the median or range was instead

reported with estimated variances [45]. For studies that provided separate means and standard

deviation for each treatment group (without a summary for the combined sample), the pooled

average and standard deviation were reported. The extraction of data also followed the proce-

dures previously outlined, such that it was first done independently, then discussed among the

dyads, and then brought to the group as a whole on an as-needed basis. Study quality was

assessed using the standardized Delphi list [46].

Results

From the initial search, a total of 544 articles were identified prior to de-duplication: PubMed

(195), Scopus (262), Google Scholar (42), CINAHL (36), PsycINFO (9). After duplicates were

removed, a total of 356 articles were identified, and the title/abstracts were reviewed to assess

suitability for full-text review. Following this step, a total of 106 full text articles were retrieved

and assessed for relevance. Articles were excluded for a variety of reasons, including a focus on

a spinal procedure other than ESI, a lack of psychosocial variables included, and the fact that

pain was not an assessed outcome variable. Because the focus of this study was on chronic LBP

and lower extremity radiculopathy, studies on ESIs for non-back pain (e.g., cervical or thoracic

pain) were also excluded. Studies which examined ESI in combination with a different inter-

ventional procedure rather than ESI alone were also excluded, to avoid confounding findings.

Ultimately, 51 studies met the inclusion criteria and were included in the present scoping

review (see Fig 1).

Study characteristics

The 51 included studies ranged in sample size from 12 to 5,104 totaling 10,447 participants.

More than half of the studies (n = 27) reported an average (or median) sample age� 50 years

old. The following conditions were reported as the chief pain complaint: lumbar disc hernia-

tion, spinal stenosis, degenerative disc disease, nonspecific lower back pain, lumbosacral radic-

ulopathy, sciatica, spondylolisthesis, and post-laminectomy syndrome. Studies implemented a

variety of empirical research designs (see Table 1), including: Prospective observational

(n = 27), Randomized controlled trial (n = 17), Retrospective observational (n = 4), and Other

(n = 3). Routes of administration (type of injection) reported in the 51 studies included trans-

foraminal (n = 16), interlaminar (n = 8) and caudal (n = 5), with n = 15 studies examining

multiple injection routes and n = 7 that did not clearly report route of administration. The

post-injection follow-up timepoints ranged from 15 minutes after the ESI was administered to

24 months post-injection.

Psychosocial variables

A total of 19 different psychosocial variables were represented amongst the N = 51 included

studies. Despite a large variety of variables represented, three constructs were most used:
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depression (n = 27), anxiety (n = 14), and quality of life (n = 10). Eight of the psychosocial vari-

ables identified in this scoping review were only examined in a single study (see Table 2).

While it was common for studies to utilize validated instruments to measure their psycho-

social variables, unvalidated approaches were used in some cases, such as rating one’s own

mental health on a basic, novel numeric rating scale or simply answering “Yes or No” rather

completing a validated scale. Also, certain psychosocial variables were pulled from patients’

medical charts rather than being patient-reported directly. Further, some studies reported

their data in a way that prevented them from being meaningfully analyzed. Examples of this

issue ranged from stating that a psychosocial construct was administered but then never

reporting any of the values for the measure, to reporting a composite score of many different

factors, but not specifying the psychosocial subscale values.

Fig 1. PRISMA flowchart of searching, screening, and selection methodology.

https://doi.org/10.1371/journal.pone.0316366.g001

Table 1. Description of study designs.

Prospective

observational

Retrospective

observational

Randomized controlled

trial

Other

Relationship between psychosocial variables and ESI outcomes not

reported (n = 41)

19 4 16 2

Relationship between psychosocial variables and ESI outcomes reported

(n = 10)

8 0 1 1

Total (n = 51) 27 4 17 3

https://doi.org/10.1371/journal.pone.0316366.t001
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Relationship between psychosocial variables and post-injection pain

severity

Of the 51 studies included in this review, a total of only 10 studies analyzed and reported on

the relationship between at least one pre-injection psychosocial variable and post-injection

pain at any follow-up timepoint. The longest duration of follow-up among these 10 studies

was a 12-month post-injection timepoint. The extracted data from these 10 studies are summa-

rized below in Table 3, and the summary table of the other 41 studies can be found online (see

Supplementary S1 Table) [12, 16, 21, 47–84]. It should be noted that these other 41 studies

Table 2. Psychosocial variables reported in the n = 51 studies.

Psychosocial Variable Number of studies

included in

Instruments(s) Used

Depression 27 HADS; QIDS; NRS; MZI; ZDI; PHQ; BDI; BDI (Korean

Version); DASS; MCMI-II

Anxiety 14 HADS; PASS; MSPQ; GAD; DASS; STAI; PHQ; MCMI-II

Quality of Life 10 EQ-5D; WHOQOL

Treatment satisfaction 9 PSS; NASS; ZCQ; Yes/No; Likert

Health-related quality of

life

8 SF-36; SF-12

Opioid use 8 MME; receipt of �1 opioid prescription in prior 12 months;

number of opioid pills consumed daily; Yes/no; Internal rank

order

Insomnia/sleep 7 ISI; PSQI; PROMIS; AIS; MOS; (“better, same, or worse”

Treatment expectations 4 NRS; Likert

Perceived overall

functioning

3 SFMPQ; SF-36; NRS

Somatic sensory/

perception

3 MCMI-II; SSAS; MSPQ

Fear avoidance 2 FABQ

Coping 1 PCQ

Psychological distress 1 DRAM

Negative affect 1 Composite of PROMIS and CES-D

Pain catastrophizing 1 PCS

Pain locus of control 1 PLOC

Mental health 1 NRS

Substance abuse 1 NR

Presence of any

psychiatric condition

1 Clinical chart review

Abbreviations: AIS = Athens insomnia scale; BDI = Beck Depression Inventory; CES-D = Center for Epidemiological

Studies Depression Scale; DASS = Depression Anxiety Stress Scales; DRAM = Distress and Risk Assessment Method;

EQ-5D = EuroQol Quality of life index; FABQ = Fear Avoidance Beliefs Questionnaire; GAD = Generalized Anxiety

Disorder scale; HADS = Hospital Anxiety and Depression Scale; ISI = Insomnia Severity Index; MCMI-II = Millon

Clinical Multiaxial Inventory; MME = mean morphine equivalents; MOS = Medical Outcomes Study Sleep Scale;

MSPQ = Modified Somatic Perception Questionnaire; MZI = Modified Zung index; NASS = North American Spine

Society; NR = not reported; NRS = numeric rating scale; PASS = Pain Anxiety Symptom Scale; PCQ = Pain coping

questionnaire; PCS = Pain Catastrophizing Scale; PHQ = Patient Health Questionnaire; PROMIS = Patient reported

outcomes measurement information system; PSQI = Pittsburgh Sleep Quality Index; PSS = Patient Satisfaction Score;

QIDS = Quick inventory of depressive symptomatology; SF-36 = Short Form-36; SFMPQ = Short Form McGill Pain

Questionnaire; SSAS = Somatosensory amplification scale; STAI = State Train Anxiety Inventory; ZDI = Zung

Depression Inventory; ZQC = Zurich Claudication Questionnaire.

https://doi.org/10.1371/journal.pone.0316366.t002

PLOS ONE Psychosocial factors and treatment response to epidural steroid injections

PLOS ONE | https://doi.org/10.1371/journal.pone.0316366 January 15, 2025 6 / 20

https://doi.org/10.1371/journal.pone.0316366.t002
https://doi.org/10.1371/journal.pone.0316366


Table 3. Characteristics of studies examining the relationship between psychosocial variables and post-ESI pain.

Year and

Author

Sample

(size, sex,

age)

Study Design Psychosocial Variable

(s)

& Measure

Post-Injection

Follow-up

Pain outcome

measure

Type of

injection

Relationship Between Psychosocial

Variable(s) and Pain Outcome

Bahar-

Ozdemir et al.

(2020) [85]

N = 103

47%M/

53%F

48.9 ± 13.4

Prospective

observational

Depression (HADS)

Anxiety (HADS) ;

Somatic-sensory

detection (SSAS) ;

1 hour, 3 wk, 3

mo

NRS TFESI Greater depression symptoms, but not

anxiety or SASS scores, were correlated

with lower reduction of pain at both 3

weeks and 3 months post-injection.

Cohen et al.

(2022) [86]

N = 346

53%M/

47%F

52.0 ± 14.0

Prospective

observational

Depression (QIDS)

Insomnia (AIS)

Expectation (6-pt

Likert scale) ;

Substance abuse (NR)

Presence of any

psychiatric condition

(chart review)

Opioid use (MME) ;

1 mo, 3 mo NRS TFESI

LESI

Greater depression, insomnia, substance

abuse, and presence of any psychiatric

condition all predictive of smaller pain

reductions and treatment failure at

follow-up.

Inman et al.

(2004) [87]

N = 57

35%M/

65%F

54.1 ± 1.5

Prospective

observational

Anxiety (PASS) ;

Pain coping (PCQ)

Outcome Expectancy

(NRS)

2 wk, 2 mo NRS NR For female participants, emotion-

focused avoidance coping correlated

with more severe pain at both 2 weeks

and 2 months, while problem-focused

avoidance was correlated with less pain.

Among males, problem focused

avoidance predicted greater pain

reductions at 2 months. More favorable

outcome expectations were associated

with lower pain intensity at two weeks,

for females only. Anxiety was not

correlated with pain.

Jindal et al.

(2021) [88]

N = 96

16%M/

84%F

49.3 ± NR

Prospective

observational

Depression (MZI) ;

Somatic perception

(MSPQ)

Psychological distress

(DRAM) ;

6 wk, 12 wk, 26

wk

VAS CESI Greater somatic perception predicted

higher VAS at 6 weeks but not at 26

weeks. Change scores in depression and

were not associated with changes in

pain.

Joswig et al.

(2016) [89]

N = 57

65%M/

35%F

50 ± 10.7

Prospective

observational

Health-related QOL

(SF-12)

Opioid use (yes/no) ;

15 min, 30 min,

45 min, 1 hr, 2 hr,

4 hr, 1–14 days, 1

mo

VAS TFESI Baseline QOL higher in ESI responders

vs. non-responders. No significant

difference in rate of response between

current opioid users and non-users.

Karp et al.

(2014) [90]

N = 158

44%M/

55%F

55.0 ± 13.6

Prospective

observational

Negative affect

(composite score of

PROMIS and CES-D)

;

Sleep (composite

score of PROMIS and

MOS)

1 mo, 3 mo “Global report

of back and/or

leg pain”

LESI

TFESI

CESI

Sleep disturbance predictive of smaller

pain improvements at both 1- and

3-months post-injection.

Kim et al.

(2017) [91]

N = 161

61.3 ± 14.3

50%M/

50%F

Prospective

observational

Depression (ZDI) 3 mo, 1 yr NRS LESI

TFESI

CESI

Depressed group reported worse pain at

baseline and less post-injection pain

improvement compared to non-

depressed participants.

Leblebicier

et al. (2021)

[92]

N = 36

53%M/

47%F

44.0 ± 10.8

Prospective

observational

Depression (BDI) ; 1 mo, 3 mo VAS TFESI Pre-injection BDI used to compare

proportion of participants achieving

�80% VAS improvement found no

significant differences.

Mason et al.

(2010) [93]

N = 133

35%M/

65%F

55.9 ± 16.7

Prospective, non-

randomized, wait

control group

QOL (WHOQOL) 2 wk, 1 mo VAS NR Psychosocial facets of WHOQOL (e.g.,

positive feelings, esteem, thinking/

learning, negative feelings, anger, worry,

frustration) demonstrated overall small

effects, though were moderate for those

reporting pain improvement. SD for the

effects sizes were large, so finding is

inconclusive.

(Continued)
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reported on psychosocial variables but did not include any analyses explaining how the psy-

chosocial variable is related to post-injection pain (the primary outcome of this review).

Accordingly, this means that the large majority of the included studies collected patient-

reported scores on psychosocial measures but did not include any of these variables as predic-

tive factors for post-injection pain.

Among the 10 main studies [85–94], there were a total of 28 instances in which a pre-injec-

tion psychosocial variable was analyzed in relation to post-injection pain, with the following

results: n = 14 cases of worse psychosocial functioning being associated with worse pain; n = 0

cases of worse psychosocial functioning being associated with improved pain; and n = 14 cases

in which psychosocial functioning and pain did not have a statistically significant relationship.

Depression was directly analyzed in relation to pain in six studies; four of them found that

more severe depression is associated with more severe pain or, inversely, smaller pain reduc-

tions [85, 86, 91, 94]. The other two studies found that the depression-pain relationship was

not statistically significant [88, 92]. Anxiety was found to be not statistically significant in rela-

tion to pain for all three instances in which it was analyzed [85, 87, 94]. Both of the studies that

examined sleep as a predictor of pain reported that sleep disturbance results in significantly

smaller pain improvements at follow-up [86, 90]. Somatization variables were analyzed in rela-

tion to pain twice, with one study finding that greater somatic perception predicted higher

pain scores at follow-up [88], and the other study reporting non-significance [85]. Both higher

quality of life [93, 94] and health-related quality of life [89] are associated with lower pain

scores. Of the three studies that examined pre-injection treatment expectations in relation to

post-injection pain, one found that more favorable outcome expectations were associated with

lower pain intensity at two weeks for female patients [87], while the other two studies reported

Table 3. (Continued)

Year and

Author

Sample

(size, sex,

age)

Study Design Psychosocial Variable

(s)

& Measure

Post-Injection

Follow-up

Pain outcome

measure

Type of

injection

Relationship Between Psychosocial

Variable(s) and Pain Outcome

Turner et al.

(2015) [94]

N = 400

55%M/

45%F

68.1 ± 10

RCT Fear avoidance

(FABQ) ;

Pain Catastrophizing

(PCS) ;

Depression (PHQ-8)

Anxiety

(GAD-7) ;

Treatment

expectations (NRS

0–10) ;

QOL (EQ-5D)

3 wk, 6 wk NRS LESI,

TFESI

Greater depression predicts higher pain

at 3 weeks; Higher QOL predicts lower

pain at 6 weeks; all other psychosocial

variables NS in ANCOVA analyses.

Note: ; = Not statistically significant predictor of/association with post-injection pain; AIS = Athens insomnia scale; ANOVA = analysis of variance; BDI = Beck

Depression Inventory; CES-D = Center for Epidemiological Studies Depression Scale; CESI = caudal epidural steroid injection; DASS = Depression Anxiety Stress

Scales; DRAM = Distress and Risk Assessment Method; EQ-5D = EuroQol Quality of life index; FABQ = Fear Avoidance Beliefs Questionnaire; GAD = Generalized

Anxiety Disorder; HADS = Hospital Anxiety and Depression Scale; hr = hour; ISI = Insomnia Severity Index; LESI = interlaminar epidural steroid injection;

MCID = minimal clinically important difference; MCMI-II = Millon Clinical Multiaxial Inventory; min = minute; MME = mean morphine equivalents; mo = month;

MOS = Medical Outcomes Study Sleep Scale; MPQ = McGill Pain Questionnaire; MSPQ = Modified Somatic Perception Questionnaire; MZI = Modified Zung index;

NASS = North American Spine Society; NR = not reported; NS = not statistically significant; PASS = Pain Anxiety Symptom Scale; PCQ = Pain coping questionnaire;

PCS = Pain Catastrophizing Scale;; PHQ = Patient Health Questionnaire; PROMIS = Patient reported outcomes measurement information system; PSQI = Pittsburgh

Sleep Quality Index; QIDS = Quick inventory of depressive symptomatology; RCT = randomized controlled trial; SF-36 = Short Form-36; SS = sample size;

SSAS = Somatosensory amplification scale; STAI = State Train Anxiety Inventory; TFESI = transforaminal epidural steroid injection; VAS = visual analog scale;

NRS = numeric rating scale; wk = week; yr = year; ZDI = Zung Depression Inventory; ZQC = Zurich Claudication Questionnaire.

https://doi.org/10.1371/journal.pone.0316366.t003
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non-significance between these two variables [86, 94]. Regarding prior opioid use, both studies

that examined its use in relation to pain reported non-significance [86, 89].

Seven pre-injection psychosocial variables were analyzed in relation to post-injection pain

on only one occasion. The following variables were found to be predictive of worse pain at fol-

low-up: substance abuse [86], presence of any psychiatric condition [86], and maladaptive

pain coping [87]. The following variables were found to be not significantly related to pain at

follow-up: psychological distress [88], negative affect [90], pain catastrophizing [94], and fear

avoidance [94].

It is important to note that while eight of these 10 main studies explicitly noted that the aim

of the research was, at least in part, to examine pre-procedural patient-level individual or clini-

cal characteristics (i.e., psychosocial variables) as predictors of ESI response, only two [86, 94]

of these eight studies included an explicit explanation about having sufficient statistical power

to address such an aim; these studies found that depression, insomnia, substance abuse, pres-

ence of any psychiatric condition, and low quality of life are all predictive of smaller pain

reductions or treatment failure at follow-up after ESI. Regarding the measure of post-injection

pain among these studies, the most common pain measures were Visual Analog and Numeric

Pain Rating, both of which are validated, reputable measures for pain [95]. One study [90],

however, used an unvalidated measure that was vaguely described as a “global report of back

and/or leg pain.” It may be noted that the investigators examined and extracted a key proce-

dural variable for this scoping review, type of injection (transforaminal, interlaminar, and cau-

dal), however, there was no evidence from the reviewed studies showing an interaction

between injection type and psychosocial variables (i.e., the role of depression symptom severity

in outcomes of transforaminal versus interlaminar ESI) in their analyses of ESI outcomes.

Study quality

The quality of the 10 studies that reported on the relationship of a pre-injection psychosocial

variable with post-injection pain severity outcomes is presented in Table 4. Of these studies,

only one was graded as a high quality randomized controlled trial [93]. There was one moder-

ate quality wait list control group study [92], and the remaining eight trials were of lower qual-

ity (not highly controlled) prospective observational trials. These findings support the need for

Table 4. Methodological quality of reviewed studies using Delphi list.

Publication Design 1 2 3 4 5 6 7 8 9

Bahar-Ozdemir (2020) [85] PO — — — Y N — — N —

Cohen (2022) [86] PO — — — Y N — — Y —

Inman (2004) [87] PO — — — Y N — — N —

Jindal (2021) [88] PO — — — Y N — — Y —

Joswig (2016) [89] PO — — — Y N — — Y —

Karp (2014) [90] PO — — — Y N — — N —

Kim (2017) [91] PO — — — Y N — — Y —

Leblebicier (2021) [92] PO — — — Y N — — Y —

Mason (2010) [93] PWCG N — Y Y N — — Y —

Turner (2015) [94] RCT Y Y Y Y Y Y Y Y Y

Key. 1: Randomization performed; 2: Treatment allocation concealed; 3: Groups/subjects similar at baseline for important prognostic values; 4: Eligibility criteria

specified; 5: Outcome assessor blinded; 6: Care provider blinded; 7: Patient blinded; 8: Point estimates and measures of variability presented for primary outcome

measures; 9: Analysis included an intension-to-treat analysis. RCT = randomized controlled trial; PO = prospective observational; PWCG = Prospective wait control

group Y = yes; N = no;—: not applicable.

https://doi.org/10.1371/journal.pone.0316366.t004
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higher quality randomized controlled replication trials of ESI that include both pre-injection

assessment of psychosocial variables and post-injection pain rating outcomes to develop reli-

able predictive models.

Discussion

This scoping review is the first study to comprehensively examine the empirical literature on

the relationship between psychosocial variables and ESIs and for the treatment of chronic LBP

with or without lumbosacral radiculopathy. A large body of research attempting to describe if

patients achieve significant pain relief following ESI has been amassed over the last several

decades, yet our review identified only 10 studies that explicitly analyzed the psychosocial-pain

relationship in this context. Despite the field’s leading theoretical framework, the biopsychoso-

cial model of pain [96], explicitly naming their importance, psychosocial variables appear to be

only marginally represented in the ESI literature. This runs counter to a large body of past

research consistently linking psychological factors with chronic LBP, including prevalent psy-

chiatric co-morbidities [97] and maladaptive thinking patterns and behaviors tied to pain

chronicity [98]. We argue that the gross underrepresentation of psychosocial factors in

research on ESI, the most common outpatient procedure performed for back pain, is a critical

oversight. As it stands, estimates of ESI efficacy are based on misspecified or incomplete mod-

els; the omission of important psychosocial variables likely introduces bias and skews the esti-

mated effect of other predictors, thus failing to accurately capture the real relationship between

the ESI procedure and patients’ treatment response. Our findings highlight a potential missed

opportunity in understanding ESI treatment response (or non-response) and establishing

screening or intervention methods to address psychosocial factors that could maximize ESI

outcomes.

Amongst the 51 studies included in the present review, a total of 19 different psychosocial

variables were identified. Depression, anxiety, and quality of life were the three most com-

monly used constructs. However, only roughly half of all the studies included in the review

included a measure of depression (even fewer for anxiety) despite the availability of brief

assessment options for these constructs and their broadly recognized importance in the field

[99]. The 10 studies that analyzed and reported on the relationship between pre-injection psy-

chosocial variables and post-injection pain at any follow-up timepoint indicated that poor psy-

chosocial functioning was associated with worse ESI outcomes n = 14 cases and improved pain

in n = zero cases; in n = 14 cases, psychosocial functioning and pain did not have a statistically

significant relationship. While the reason for statistical insignificance varies by study, we point

to instances of small sample size [87, 89, 92], use of invalidated or unknown measures (i.e., fail-

ure to report how something was measured [85], and poor methodological study quality. Most

studies that examined a direct relationship specifically between depression and post-treatment

pain outcomes showed significantly less pain improvement after ESI in individuals with

greater depression symptoms. Only two studies did not find a relationship between depression

and pain outcomes after ESI. However, one of these studies had a small sample size (N = 36),

which may explain the lack of statistical significance observed. No study observed a relation-

ship between poor psychosocial functioning and improved pain relief post-injection. Collec-

tively, these findings suggest that the psychological state in which patients present to the clinic

for their ESI may have important implications on their pain outcomes and considerations for

treatment selection as well as concomitant psychosocial and medical interventions.

The consideration of psychosocial factors in interventions performed for chronic LBP is

not a new concept. ESIs in their different approaches are the most commonly performed out-

patient procedure for LBP with radiculopathy [100], but they are not the only intervention
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performed for this purpose. Spinal cord stimulation (SCS) is an additional, albeit more inva-

sive and costly, procedural intervention often used in refractory cases of back pain, as well as

other painful conditions. The relationship between psychosocial factors and SCS outcome has

been extensively described and is compelling enough to lead many clinical services and third

party payors to require psychological screening and evaluation as a prerequisite to be consid-

ered for this intervention [101–104]. Likewise, the spinal surgery literature has also made

strides in accounting for psychosocial factors on surgical outcomes, demonstrating that greater

presence of pre-surgical anxiety, depression, and psychological distress limit positive back sur-

gery outcomes for CLBP patients specifically [39–41]. Pain outcomes related to psychosocial

variables among SCS and surgical patients may provide a useful framework for which psycho-

social variables to further study in the context of ESI response. Specifically, we recommend

that the following psychosocial factors (and corresponding validated assessment tools) be con-

sidered in future work: depression (PHQ-9), anxiety (GAD-7), pan catastrophizing (PCS), and

fear avoidance (FAB-Q). Not only are these variables consistently correlated with pain out-

comes, but their inclusion across studies will facilitate future comparisons and synthesis of

findings while likely strengthening predictive models by accounting for previously ignored

mechanisms of response.

Given that the majority of the reviewed studies in this paper included no analysis of the

relationship between psychosocial variables and post-injection pain, it is important to consider

possible reasons for this underrepresentation of psychosocial factors. Historically, there has

been an inherent bias in the medical research community whereby biological and physical fac-

tors are prioritized over psychological and social factors [105, 106]. It is only recently that bio-

statistical and theoretical frameworks have evolved to account for psychosocial functioning

[107, 108]. It may also be noted that, by and large, research on ESIs is typically conducted by

medical doctors who perform this procedure in their pain practice. It is possible that physi-

cians’ greater experience with procedural relative to psychosocial variables, and possible moti-

vation in some cases to demonstrate efficacy of the procedures they routinely perform, are

driving the underrepresentation. Methodological challenges likely also impact the underrepre-

sentation of psychosocial variables in ESI research. For example, psychosocial assessments

may not be routinely performed in clinical pain management settings [109], so clinical datasets

may not typically contain in-depth psychosocial measures. Thus, these assessments should be

added into the normal flow of care prospectively, unlike procedural variables that occur as part

of the routine ESI process (e.g., imaging, needle placement, etc.). The psychosocial assess-

ments, depending on what is being administered, may be lengthy and consume a considerable

amount of time; this can potentially introduce logistical challenges or cause assessment burden

for the patients, the latter of which may increase risk of study attrition. However, recently evo-

lutions in psychosocial assessment have led to much briefer options (cf. PHQ-4) [110]. In con-

clusion, we surmise that researcher biases, methodological challenges, and lack of behavioral

investigators in this area are driving the underrepresentation of psychosocial factors in ESI

research. It is our hope that future research will trend in the right direction and increasingly

recognize the predictive value of including psychosocial assessments in ESI research, and,

eventually, clinical care.

In line with the biopsychosocial model of pain, our review highlights the increasing need

for research on individual differences that explain ESI patient outcomes, particularly in light of

the documented variability and mixed findings regarding ESI effectiveness [13–16]. We highly

encourage researchers to include assessments of psychosocial factors in future studies so that

these critical variables can be appropriately included in statistical models of ESI treatment

response. The inclusion of psychosocial variables in future ESI research supports precision

medicine and could have a large impact on research and patient care [111]; equipped with an
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improved understanding of individuals’ likelihood of responding favorably to ESI, we can

ensure those who are most likely to respond favorably receive the treatment, help connect

those least likely to respond favorably to alternative therapies, and lower the rate of adverse

events. Future studies may benefit from examining the role of potentially modifiable psychoso-

cial outcomes, such as quality of life and mental health, on ESI outcomes. Additionally, these

studies must be designed in such a manner and properly powered to ensures that the psycho-

social variables are robustly tested as predictors. Understanding the impact of these psychoso-

cial factors on pain outcomes is crucial for developing comprehensive treatment approaches

that address both the physical and psychological aspects of back pain. Future research may also

consider exploring the potential moderating and mediating roles of psychosocial factors in the

relationship between ESI and pain relief. Additionally, investigating the mechanisms through

which psychosocial variables affect ESI pain-related outcomes could provide valuable insights

for clinical practice and the mechanisms of pain.

Because many of the discussed psychosocial variables are modifiable, it may be plausible

that implementing a brief pre-injection intervention would increase a patient’s chance of

responding well to ESI. This intervention could be rooted in cognitive-behavioral therapy,

mindfulness, or relaxion techniques, all of which have shown promise in addressing the psy-

chosocial factors covered in this scoping review [112–114]. With this approach, we can

increase the volume of patients who benefit from the most commonly-performed outpatient

back procedure in the United States, thereby optimizing patient care.

While we did not include self-reported disability in the present review, we note the impor-

tance of the field recognizing this important variable as a psychosocial predictor of ESI

response in future research. The concept of disability itself is a subjective, socially-determined

notion that can fluctuate over time [115]. Furthermore, self-reported disability is different

than an objective physical test of functioning, as it simultaneously captures perceptions of

one’s physical aspects, but also subjective appraisal of one’s emotional well-being [116]. Past

research shows that self-reported disability is both highly-correlated with [117] and mediated

by [118] psychosocial variables relevant to chronic pain. Understanding how patients perceive

their own degree of pain-related disability may provide important psychosocial insights into

the nature of their ESI response.

Limitations

Although the PRISMA-ScR guidelines for scoping reviews were followed, [44] there are several

limitations to note in the present study. Because the review was limited only to studies pub-

lished in English, the comprehensiveness of the findings may be impacted. The authors pre-

sented a descriptive summary of the findings that does not explain the relationships, causes, or

effects of findings. Furthermore, this scoping review included heterogeneous studies that uti-

lized various interventions and assessment tools as well as heterogeneous samples, all of which

may impact the interpretation of findings. The data extraction process is inherently subject to

the possibility of selection bias, however, this was diminished via the use of a systematic

approach and multiple authors reaching consensus on all decisions.

Conclusion

ESI is the most common outpatient pain management procedure used for the treatment of

LBP with or without lumbosacral radiculopathy, however, there are controversies regarding its

efficacy when used within specific sub-populations. In order to better understand why results

may vary, it is necessary to gain insight into what factors may affect patients’ response to ESI.

Although studies on surgical procedures have supported the significance of psychosocial
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factors in treatment outcome, the existing literature on ESI has not sufficiently addressed the

predictive role of pre-treatment psychosocial variables on treatment outcomes. The current

findings highlight the need for further investigation of these variables in better understanding

patients’ treatment response to ESI.
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47. Bahar Özdemir Y, Şencan S, Erçalık T, Kokar S, Gündüz OH. Do informative leaflets affect pre-proce-

dural anxiety and immediate pain after transforaminal epidural steroid injections? A prospective ran-

domized controlled study. Agri. 2021; 33(1):1–6. https://doi.org/10.14744/agri.2020.27048 PMID:

34254651

48. Batistaki C, Angelopoulou A, Smyrnioti ME, Kitsou MC, Kostopanagiotou G. Electromyographic find-

ings after epidural steroid injections in patients with radicular low back pain: A prospective open-label

study. Anesth Pain Med. 2017;7(6). https://doi.org/10.5812/aapm.62556 PMID: 29696128

49. Beyaz SG. Comparison of transforaminal and interlaminar epidural steroid injections for the treatment

of chronic lumbar pain. Braz J Anesthesiol. 2017; 67(1):21–7. https://doi.org/10.1016/j.bjane.2015.06.

003 PMID: 28017166

50. Brown LL. A double-blind, randomized, prospective study of epidural steroid injection vs. the mild®
procedure in patients with symptomatic lumbar spinal stenosis. Pain Pract. 2012; 12(5):333–41.

https://doi.org/10.1111/j.1533-2500.2011.00518.x PMID: 22272730

51. Celenlıoglu AE, Sencan S, Gunduz OH. Does facet tropism negatively affect the response to transfor-

aminal epidural steroid injections? A prospective clinical study. Skeletal Radiol. 2019; 48(7):1051–8.

https://doi.org/10.1007/s00256-018-3129-8 PMID: 30603772

52. Dashfield AK, Taylor MB, Cleaver JS, Farrow D. Comparison of caudal steroid epidural with targeted

steroid placement during spinal endoscopy for chronic sciatica: a prospective, randomized, double-

blind trial. Br J Anaesth. 2005; 94(4):514–9. https://doi.org/10.1093/bja/aei084 PMID: 15695544
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