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Background: Corticosteroid injections (CSIs) are used in a wide variety of upper
extremity pathologies for both diagnostic and treatment purposes. Many patients
ask about pain associated with the procedure before agreeing to proceed. The
purpose of this study was to correlate perceived pain tolerance and resilience with
patient-reported injection pain during and immediately after injection.

Methods: One-hundred patients indicated for a CSI for an upper extremity con-
dition were recruited for the study. Patients completed a Brief Resilience Scale,
Patient-Reported Outcomes Measurement Information System pain interference
form, and assessment of pain tolerance before injection. Physicians predicted pain
tolerance and resilience for each patient. Immediately after the procedure, patients
completed a second survey, assessing pain during and 1 minute after injection.
Results: Physician-predicted patient resilience and pain tolerance was lower than
that self-reported by patients. Pain with injection was inversely correlated with phy-
sician-predicted pain tolerance and resilience but not with patientreported pain
tolerance. Injection pain ratings did not correspond with patients’ willingness to
undergo subsequent injections.

Conclusions: Procedural pain is an important consideration for many patients,
especially in awake procedures. Appropriate counseling is crucial to support
informed consent and enhance patient outcomes. This study demonstrated that a
physician’s clinical experience can be used to predict a patient’s pain with CSI and
should be considered when counseling patients. (Plast Reconstr Surg Glob Open 2023;
11:¢5017; doi: 10.1097/GOX.0000000000005017; Published online 30 June 2023.)

INTRODUCTION

Corticosteroid injections (CSIs) are common office-
based procedures conducted for a variety of hand and
upper extremity pathologies. CSIs can act as a definitive
therapy for some conditions, serve a diagnostic purpose,
or decrease pain as a temporizing treatment in chronic
conditions.'”" These injections are generally thought
of as safe with rare major adverse events. However, the
thought of an injection can be daunting to patients, and
CSIs can be painful during and after the injection. In
some studies, up to 81% of patients report increased
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pain after injection, and 2%-33% of patients experi-
ence a flare reaction, defined as an increase in the visual
analog scale (VAS) two points over preinjection pain.**’
Adjunctive techniques have been used to decrease pain
associated with the procedure, including ice, ethyl chlo-
ride spray, transdermal local anesthesia, or injected local
anesthesia. The reported effectiveness of these strategies
for treatment of flare reactions and postinjection pain
is variable.”>® Pain is an individual experience and can
be influenced by numerous patients as well as clinical
factors.

It is well established that patient psychologic factors
and social determinants of health influence health out-
comes.”" This applies to hand and upper extremity con-
ditions as well. Higher rates of upper extremity disability
have been demonstrated in patients with pain anxiety,
heightening illness concern, and fear of movement.'
Furthermore, depression was shown to be correlated to
disability and pain intensity after minor hand surgery."
Various constructs have been developed to better quan-
tify and delineate psychologic factors. Pain interference
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describes the degree that physical, cognitive, social, and
emotional activities are limited secondary to pain. The
Patient-Reported Outcomes Measurement Information
System (PROMIS) Pain Interference instrument is a vali-
dated computerized adaptive test developed by the NIH,
which can be used to measure these consequences.'”™
Pain interference is closely related to resilience, which is
defined as the ability to bounce back, and can be described
as a positive reframing of pain interference.” The Brief
Resilience Scale (BRS) is a validated six-question survey
used to quantify how patients perceive their ability to
recover from stress. It can provide valuable information
on patient resilience for health outcomes.'*!”

The primary aim of this study was to compare physi-
cian- and patient-predicted pain tolerance with patient-
reported pain during injection. Additionally, we aimed to
study the relationship between predicted pain tolerance,
resilience, pain interference, predicted pain of injection,
and pain before injection. We tested the null hypothesis
that patients with a lower predicted pain tolerance would
not report a higher degree of pain during CSIs.

METHODS

After IRB approval, data were collected prospectively
from patients seen in a combined orthopedic and plastic sur-
gery hand clinic at a single institution. Before their appoint-
ment, patients completed the PROMIS Pain Interference
adult form, Brief Resilience Scale, and a demographic form
which is the standard of care at our institution. Patients
who were identified as candidates for a CSI were first coun-
seled on risks, benefits, and alternatives of the procedure.
Patients who elected to proceed were then asked to partici-
pate in voluntary two-part survey before and after injection.
Inclusion criteria included age older than 18 years and abil-
ity to complete the survey in English.

Before injection, the physician recorded their predic-
tion of patient pain tolerance and perceived resilience
using a five-point Likert scale. This prediction was based
on the initial patient encounter, including the history and
physical examination, the review of the risks, benefits,
alternatives, and the explanation of possible complica-
tions for CSIs. All participating physicians were board-
certified in their specialty with a subspecialty certificate
in surgery of the hand (formerly Hand CAQ). Physicians
were instructed on the use of the following five-point
Likert scale denoted a value of 1 for “poor,” 2 for “below
average,” 3 for “average,” 4 for “above average,” and 5 for
“excellent.” A score of 5 represented the highest 10% of
patients; 4 represented 11%-33%, or the “upper third”;
3 represented 34%—-66%, or the “middle third”; 2 rep-
resented 67%-90%, or the “lower third”; and 1 repre-
sented the lowest 10% of patients for standardization of
scoring in terms of pain tolerance and resilience. Also
before injection, patients confidentially completed the
first part of a survey asking the following information:
previous injections, prediction for how painful the pro-
cedure will be on a 10-point scale (1 no pain and 10 worst
imaginable pain), pain tolerance compared with others
on a five-point Likert scale, and current pain level on a
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Takeaways

Question: Can physicians and patients predict the pain
associated with corticosteroid injections for upper extrem-
ity conditions?

Findings: Pain with injection was inversely correlated with
physician-predicted pain tolerance but not with patient-
reported pain tolerance. Depending on the site, average
injection pain was 3.1-4.5 on a 10-point scale.

Meaning: Many patients ask about pain associated with
injections before agreeing to proceed. Appropriate
counseling is crucial to support informed consent and
enhance patient outcomes. This study demonstrated
that a physician’s clinical experience can be used to pre-
dict a patient’s pain with upper extremity corticosteroid
injections.

10-point scale. The patients then received the planned
CSI using standardized techniques by one of three fellow-
ship-trained hand surgeons at the single institution. All
injections were prepared with a 1:1 ratio of 1% lidocaine
without epinephrine and 40 mg triamcinolone injected
using a 27-gauge needle. Ethyl chloride spray was used
for 5 seconds on the skin overlaying the injection point
before injection for all patients. Fluoroscopy was used for
basilar thumb arthritis and hand or wrist arthritis diag-
noses. For all other injections, anatomic landmarks were
used without additional imaging.

One minute after injection, patients confidentially
completed a postprocedural survey with the following
questions: pain of the procedure on a 10-point scale,
whether the injection was more or less painful than
expected on a five-point Likert scale, current pain level
on a 10-point scale, and likelihood of undergoing the pro-
cedure again. This study qualified as meeting criteria for
quality improvement after evaluation by the institutional
review board at the University of Virginia and was, there-
fore, approved.

All data were deidentified and exported into a secure
RedCap database. Descriptive statistics were used to ana-
lyze patient characteristics, diagnoses, and pain outcomes.
Kruskal-Wallis tests were performed to compare resilience
and the pain outcomes to the predictions of pain toler-
ance based on below average, average, or above average
groupings. Bivariate Spearman correlations were used to
separately compare patient- and physician-perceived resil-
ience and pain tolerance to the reported pain of the injec-
tion. Statistical significance was assigned a P value of less
than 0.05 for all calculations.

RESULTS

A total of 100 consecutive patients receiving CSIs for
hand and upper extremity conditions were included in
this study. CSIs were given most frequently for stenosis
tenosynovitis (47% of patients), followed by basilar thumb
arthritis (18%), then hand or wrist arthritis (11%). Fifty-six
percent of patients had received a prior steroid injection.
Fluoroscopic guidance was used in 28% of cases (Table 1).



Wagner et al ® Pain with Corticosteroid Injections

Table 1. Patient and Injection Characteristics

Table 3. Patient Pain and CSI Pain

Factor Number  Factor Number
Condition Pain before injection
Carpal tunnel syndrome 9 Mean 3.9+24
DeQuervain tenosynovitis Minimum,/maximum 0/10
Hand or wrist arthritis 11 Anticipated pain of injection
Epicondylitis Mean 4.8+2.4
Stenosing tenosynovitis 47 Minimum,/maximum 0/10
Basilar thumb arthritis 18 Injection pain compared with expectation
Other 4 Much more painful 2
Fluoroscopy used More painful 17
Yes 28 As expected 19
No 72 Less painful 34
Previous injection Much less painful 28
Yes 56 Injection pain rating 3.8+2.4
No 44 One-min post injection pain rating 1.6+2.1
Willingness to undergo future injections
Yes 97
Based on a five-point Likert scale, 10% of patients per- No 3
ceived their pain tolerance to be poor or below average, 39%  Pain by injection type
average, and 51% above average or excellent. Physician- Carpal tunnel syndrome 39+2.3
predicted pain tolerance was lower with 29% poor or below DeQuervain tenosynovitis 4.3+3.3
average, 50% average, and 21% above average or excellent. Hand or wrist arthritis 3.1£2.8
The average PROMIS pain interference score was 59.46.2. Stenosing tenosynovitis 3.7+2.1
The average value for the BRS was 3.8 on a scale of 1-5. Basilar thumb arthritis 45+28
Epicondylitis 4.0£2.8

Based on this scale, 9% of patients had above average or
excellent resilience, 68% of patients had average resilience,
and 23% of patients had low or poor resilience. Again, phy-
sician-predicted resilience was lower than patient-reported
resilience with 27% low or below average, 43% average, and
30% above average or excellent (Table 2).

Table 2. Patient and Physician Perceived Pain Tolerance
and Resilience

Factor Number
PROMIS pain interference score
Mean 59.4+6.2
Patient perceived pain tolerance
Poor (low pain tolerance) 1
Below average
Average 39
Above average 35
Excellent (high pain tolerance) 16
Physician perceptions of patient pain tolerance
Poor (low pain tolerance) 5
Below average 24
Average 50
Above average 17
Excellent (high pain tolerance) 4
Brief resilience scale
Mean 3.8
Low resilience 9
Average resilience 68
High resilience 23
Physician perception of patient resilience
Poor (low resilience) 4
Below average 23
Average 43
Above average 24
Excellent (high resilience) 6

Patients reported a mean pain from their upper
extremity condition of 3.9 on a VAS of 0-10 before injec-
tion. Patients anticipated a mean pain of injection of 4.8.
The most painful injection was an intra-articular injec-
tion for basilar thumb arthritis at 4.5 on a VAS of 0-10.
Interestingly, the least painful injection was an intra-
articular injection for hand or wrist arthritis at 3.1. Based
on the postinjection survey, 19% of patients thought
that the CSI was more painful than anticipated, 19% as
painful as expected, and 62% less painful than expected.
The average l-minute postinjection pain score was 1.6.
Interestingly, 97% of patients reported that they were will-
ing to undergo the procedure again. Of the three patients
who were unwilling, one patient thought the injection was
as painful as expected, whereas the others thought it was
more painful than expected (Table 3).

Patients who reported above average pain tolerance
had lower pain before injection, lower pain interfer-
ence, and higher resilience based on the BRS. They also
endorsed lower pain with injection and 1 minute after
injection. However, only a higher score on the BRS had
a statistically significant correlation with higher perceived
pain tolerance (Table 4). On the other hand, the surgeon
predicted that the above average pain tolerance group
had lower anticipated pain of injection, higher resilience
based on BRS, and lower pain rating after injection. Here,
predicted pain of injection was statistically correlated with
surgeon predicted pain tolerance (Table 5).

On an average, the surgeon-predicted patient resil-
ience was approximately one point lower than the brief
resilience scale completed by the patient, and the surgeon-
predicted patient pain tolerance was approximately one
point lower than patient-predicted pain tolerance. Based
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Table 4. Clinical Pain Outcomes by Patient Perception of Pain Tolerance

Pain Tolerance Above Average Average Below Average Sig

Patients 51 39 10
VAS pain before injection (IQR) 3.5 (4.0) 4.3 (4.0) 4.0 (2.8) 0.59
Predicted pain of injection (IQR) 5.0 (4.0) 4.7 (4.0) 6.0 (3.5) 0.46
PROMIS pain interference (IQR) 57.7 (9.8) 59.8 (5.8) 60.9 (9.3) 0.22
Brief resilience scale (IQR)* 4.2 (1.0) 3.5 (0.8) 3.3 (0.6) 0.00
Injection pain rating (IQR) 3.0 (4.0) 4.0 (3.0) 4.0 (5.0) 0.12
One-min post injection pain rating 0 0 2.6 0.22

*Statistical difference between below average, average, and above average pain tolerance versus BRS.

Table 5. Clinical Pain Outcomes by Physician Perception of Patient Pain Tolerance

Pain Tolerance Above Average Average Below Average Sig

Patients 22 49 29
VAS pain before injection (IQR) 3.5 (4.0) 3.0 (3.0) 5.0 (3.5) 0.06
Predicted pain of injection (IQR)* 3.5 (2.3) 5.0 (3.0) 6.0 (3.5) 0.00
PROMIS pain interference (IQR)} 57.9 (6.3) 57.6 (10.6) 62.0 (8.3) 0.03
Brief resilience scale (IQR) 4.0 (1.4) 3.8 (1.0) 3.5 (1.0) 0.11
Injection pain rating (IQR) 3.0 (4.0) 4.0 (4.0) 5.0 (5.0) 0.05
One-min post injection pain rating 1.0 0.0 1.0 0.66

*Statistical significance between below average, average, and above average pain tolerance and predicted pain of injection.

1No significant trend, but each group statistically significant from each other.

on Spearman correlations, physician-predicted resilience
and physician-predicted pain tolerance were both signifi-
cantly correlated to the VAS pain with CSI. Only patient-
completed BRS had a significant correlation to the VAS
injection pain.

DISCUSSION

Common upper extremity hand conditions place a sig-
nificant burden on the health care system, effect function-
ality, and impair ability to return to work. Office-based CSIs
are used by medical practitioners across multiple specialties
for both therapeutic and diagnostic purposes in the upper
extremity. It is common for patients undergoing nonsur-
gical procedures to inquire about pain associated with the
procedure. This is a difficult metric for physicians to predict
and communicate to patients. However, this is also a criti-
cal component of preprocedural counseling and setting
expectations. We demonstrated that a physician’s predic-
tion of patient pain tolerance and resilience was inversely
correlated to patient pain with upper extremity CSIs. This
is a valuable conclusion and provides support to physicians
that their predictions of injection-related pain can be valid.

When patients ask whether an injection will be painful,
it is beneficial for providers to be able to offer the patient
a data-driven response in addition to a prediction of pain
from their clinical acumen. From this study, responses
could include the following: most patients rate the pain
of injection slightly less than a 4 of 10. The majority of
patients (62%) rate the pain of injection as less painful or
much less painful than expected. Patients rate their pain
1 minute after injection less than their pain before injec-
tion. These numbers may be able to help patients prepare
for the injection and ease anxiety in patients hesitant to
undergo the procedure.
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This study also demonstrated that the BRS rating
was inversely correlated to pain with injection; however,
patient-predicted pain tolerance was not. The BRS is a vali-
dated tool used to assess the ability to bounce back after a
stressful event and may be more useful in predicting pain
than patient judgement alone.'® Alokozai et al'® demon-
strated that patients have some ability to forecast postop-
erative disability but less so, postoperative pain.

Despite 19% of patients reporting the injection as
more painful than expected, 97% of patients reported a
willingness to undergo future injections on their 1-min-
ute postprocedure survey. This is quite high because
patients did not know the success of the injection at this
time point. Injections for basilar thumb arthritis were
reported to be the most painful. However, intra-articular
injections of the hand or wrist were found to be the least
painful injections. Therefore, no conclusion could be
made based on pain levels and intra-articular versus extra-
articular injections. However, knowing the relative pain
with injection could assist surgeons with patient counsel-
ing and support.

There were several limitations to the study. Participation
was limited to English-speaking patients older than 18
years of age and, therefore, may not be generalizable to
the broader population. There were only three fellowship-
trained hand surgeons at a single institution involved in
the study to predict patient pain tolerance and resilience
based on the patient encounters. Although this offered
consistency with injection technique and patient coun-
seling, a greater variety of providers could decrease any
associated bias and again make outcomes more gener-
alizable. Demographic data, such as income level, age,
education level, and insurance status, were not collected
and, therefore, not factored into the analysis, which could
have influenced results. Future studies could investigate
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relationships between social determinants of health, pre-
dicted pain of CSI, pain with injection, and pain immedi-
ately after injection.

Physician factors have been shown to be important
for patient outcomes and decision-making.'""” We dem-
onstrated that physicians have an important ability to
predict patient pain with CSIs for common conditions of
the upper extremity. This study provides support for phy-
sicians’ clinical acumen when counseling patients before
injection. The majority of patients found CSIs to be less
painful than anticipated, and almost all patients were will-
ing to undergo an injection in the future. Appropriate
counseling is crucial to support informed consent, ease
patient anxiety before procedures, and enhance patient
outcomes.

Brent R. DeGeorge, Jr, MD, PhD
Department of Plastic Surgery

The University of Virginia Health System
PO Box 800376

1215 Lee St.

Charlottesville, VA 22908

E-mail: bd6u@virginia.edu

DISCLOSURE
The authors have no financial interest to declare in relation to
the content of this article.

PATIENT CONSENT
The current study qualified as quality improvement by our
institutional board review and did not require separate informed
consent at our institution.

REFERENCES

1. Cole BJ, Schumacher HR. Injectable corticosteroids in modern
practice. [ Am Acad Orthop Surg. 2005;13:37-46.

2. Dahl J, Hammert WC. Overview of injectable corticosteroids. |
Hand Surg Am. 2012;37:1715-1717.

3. Wang AA, Whitaker E, Hutchinson DT, et al. Pain levels after
injection of corticosteroid to hand and elbow. Am | Orthop (Belle
Mead NJ). 2003;32:383-385.

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Urits I, Smoots D, Anantuni L, et al. Injection techniques for

common chronic pain conditions of the hand: a comprehensive
review. Pain Ther. 2020;9:129-142.

. Brinks A, Koes BW, Volkers ACW, et al. Adverse effects of extra-

articular corticosteroid injections: a systematic review. BMC
Musculoskelet Disord. 2010;11:206.

. Goldfarb CA, Gelberman RH, McKeon K, et al. Extra-articular

steroid injection: early patient response and the incidence of
flare reaction. | Hand Surg Am. 2007;32:1513-1520.

. Halim A, Sobel AD, Eltorai AEM, etal. Cost-effective management

of stenosing tenosynovitis. /| Hand Surg Am. 2018;43:1085-1091.

. An TW, Boone SL, Boyer MI, et al. Effect of ice on pain after

corticosteroid injection in the hand and wrist: a randomized con-
trolled trial. | Hand Surg Fur Vol. 2016;41:984-989.

. Thompson KA, Bulls HW, Sibille KT, et al. Optimism and psy-

chological resilience are beneficially associated with measures of
clinical and experimental pain in adults with or at risk for knee
osteoarthritis. Clin ] Pain. 2018;34:1164-1172.

Crijns TJ, Teunis T, Chen NC, et al. Psychologic factors do not
affect placebo responses after upper extremity injections: a ran-
domized trial. Clin Orthop Relat Res. 2018;476:2219-2228.
Vranceanu AM, Jupiter JB, Mudgal CS, et al. Predictors of pain
intensity and disability after minor hand surgery. | Hand Surg Am.
2010;35:956-960.

Das De S, Vranceanu A, Ring DC. Contribution of kinesophobia
and catastrophic thinking to upper-extremity-specific disability. |
Bone Joint Surg Am. 2013;95:76-81.

Crijns TJ, Bernstein DN, Ring D, et al. Factors associated with
a discretionary upper-extremity surgery. | Hand Surg Am.
2019;44:155.e1-155.€7.

Amtmann D, Cook KF, Jensen MP, et al. Development of
a PROMIS item bank to measure pain interference. Pain.
2010;150:173-182.

St. John MJ, Mitten D, Hammert WC. Efficacy of PROMIS pain
interference and Likert pain scores to assess physical function.
Hand Surg Am. 2017;42:705-710.

Smith BW, Dalen J, Wiggins K, et al. The brief resilience
scale: assessing the ability to bounce back. Int | Behav Med.
2008;15:194-200.

McLaren S, Sims L, Cheng Y, et al. The effects of patient resil-
ience and catastrophizing on carpal tunnel surgical outcomes.
Hand Surg Glob Online. 2021;3:322-328.

Alokozai A, Eppler SL, Lu LY, et al. Can patients forecast
their postoperative disability and pain? Clin Orthop Relat Res.
2019;477:635-643.


mailto:bd6u@virginia.edu
https://doi.org/10.5435/00124635-200501000-00006
https://doi.org/10.5435/00124635-200501000-00006
https://doi.org/10.1016/j.jhsa.2012.03.010
https://doi.org/10.1016/j.jhsa.2012.03.010
https://doi.org/10.1007/s40122-020-00158-4
https://doi.org/10.1007/s40122-020-00158-4
https://doi.org/10.1007/s40122-020-00158-4
https://doi.org/10.1186/1471-2474-11-206
https://doi.org/10.1186/1471-2474-11-206
https://doi.org/10.1186/1471-2474-11-206
https://doi.org/10.1016/j.jhsa.2007.08.002
https://doi.org/10.1016/j.jhsa.2007.08.002
https://doi.org/10.1016/j.jhsa.2007.08.002
https://doi.org/10.1016/j.jhsa.2018.04.013
https://doi.org/10.1016/j.jhsa.2018.04.013
https://doi.org/10.1177/1753193416657678
https://doi.org/10.1177/1753193416657678
https://doi.org/10.1177/1753193416657678
https://doi.org/10.1097/AJP.0000000000000642
https://doi.org/10.1097/AJP.0000000000000642
https://doi.org/10.1097/AJP.0000000000000642
https://doi.org/10.1097/AJP.0000000000000642
https://doi.org/10.1097/CORR.0000000000000425
https://doi.org/10.1097/CORR.0000000000000425
https://doi.org/10.1097/CORR.0000000000000425
https://doi.org/10.1016/j.jhsa.2010.02.001
https://doi.org/10.1016/j.jhsa.2010.02.001
https://doi.org/10.1016/j.jhsa.2010.02.001
https://doi.org/10.2106/JBJS.L.00064
https://doi.org/10.2106/JBJS.L.00064
https://doi.org/10.2106/JBJS.L.00064
https://doi.org/10.1016/j.jhsa.2018.04.028
https://doi.org/10.1016/j.jhsa.2018.04.028
https://doi.org/10.1016/j.jhsa.2018.04.028
https://doi.org/10.1016/j.pain.2010.04.025
https://doi.org/10.1016/j.pain.2010.04.025
https://doi.org/10.1016/j.pain.2010.04.025
https://doi.org/10.1016/j.jhsa.2017.06.004
https://doi.org/10.1016/j.jhsa.2017.06.004
https://doi.org/10.1016/j.jhsa.2017.06.004
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1080/10705500802222972
https://doi.org/10.1016/j.jhsg.2021.07.006
https://doi.org/10.1016/j.jhsg.2021.07.006
https://doi.org/10.1016/j.jhsg.2021.07.006
https://doi.org/10.1097/CORR.0000000000000627
https://doi.org/10.1097/CORR.0000000000000627
https://doi.org/10.1097/CORR.0000000000000627

