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Background: Chronic postsurgical pain remains a major hurdle in postoperative management,
especially in patients undergoing shoulder surgery, for whom persistent pain rates are higher
than for any other surgical site. Little is known about pain beliefs and attitudes as preoperative
predictors of postoperative pain following nonarthroplasty shoulder surgery.

Objectives: We evaluated predictors of pain following nonarthroplasty shoulder surgery,
hypothesizing that preoperative kinesiophobia, pain catastrophizing, and neuropathic pain scores
are predictive of greater postoperative pain.

Study Design: Case control study.

Setting: Division of Sports Medicine at the University of Wisconsin School of Medicine and Public
Health.

Methods: Consecutive patients aged 18 and older undergoing a nonarthroplasty shoulder
operation were selected. At the preoperative appointment and 3 months postoperative, patients
completed the Short-Form McGill Pain Questionnaire-2 to assess severity and quality of pain, the
painDetect Questionnaire to screen for neuropathic pain, the Tampa Scale of Kinesiophobia to
assess fear of movement and fear-avoidance beliefs, and the Pain Catastrophizing Scale to gauge
rumination, magnification, and pessimism. A univariable negative binomial regression model was
used to identify associations between preoperative predictors and postoperative scores, reporting
risk ratios and 95% confidence intervals.

Results: Eighty-one patients completed the preoperative surveys and 43 patients completed at
least one postoperative survey. The median pain score decreased from 3 out of 10 (interquartile
range [IQR] = 2-5) in the preoperative group to one (IQR = 0-2) in the postoperative group (P
< 0.001). Mean kinesiophobia scores decreased from 40.44 (standard deviation [SD] = 5.94)
preoperatively to 35.40 (SD = 6.44) postoperatively (P < 0.001). Median pain catastrophizing scores
decreased from 7 (IQR = 2-17]) preoperatively to 2 (IQR = 0-11]) postoperatively (P = 0.005).
No significant changes in neuropathic pain scores were observed. Higher baseline kinesiophobia
scores were associated with greater postoperative pain (risk ratio = 1.09, 95% confidence interval
[Cl] =1.01to 1.18), P = 0.03), as were higher pain catastrophizing scores (risk ratio = 1.05, 95%
Cl =1.01 to 1.08), P = 0.01). No association between baseline neuropathic pain and degree of
postoperative pain was identified.

Limitations: Limitations of the study include a single institution with multiple surgeons and
types of surgery. The study drop-out rate was relatively high.

Conclusion: This study suggests that greater baseline kinesiophobia and pain catastrophizing
are predictive of greater postoperative pain following nonarthroplasty shoulder surgery in an adult
population.
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ersistent postsurgical pain remains a major

problem across an array of disciplines. Patients

who undergo a surgical procedure at the
shoulder or upper arm are more likely to experience
persistent postsurgical pain (74.5%) than those
receiving an operation at any other site (1). Several
studies have examined preoperative predictors of
pain following orthopedic surgery at the hip, knee,
and spine (2), and others have considered prognostic
factors affecting shoulder healing and outcomes (3-6).
Factors including mental health diagnoses (7-15) and
opioid use (16-19) have been intensely scrutinized as
potential predictors of inferior outcomes following
surgery of the shoulder. However, less is known
about the effect of pain beliefs and attitudes on pain
outcomes following nonarthroplasty shoulder surgery.
An improved understanding of which patients are most
likely to suffer from persistent postsurgical pain may
allow optimization of treatment plans for those with
shoulder disability and pain.

The role of psychosocial factors in musculoskeletal
pain is well documented (20). Pain catastrophizing (a
perception of exaggerated pain with excessive rumi-
nation, magnification, or pessimism) has been con-
nected to chronic postsurgical pain, with a stronger
relationship observed following orthopedic surgery
than surgery in general (21). Pain catastrophizing and
kinesiophobia (a fear of pain due to movement) have
both been associated with greater pain and disability in
the shoulder, specifically, though results evaluating this
relationship are conflicting (22).

Neuropathic pain is increasingly recognized as a
significant contributor to pain in patients with shoul-
der injuries; one study found the prevalence of neu-
ropathic pain in patients with a rotator cuff tear to
be nearly 16% (23). Other reviews have documented
the association between sensory abnormalities and
persistent postsurgical pain (1,24) as well as the role
of neuropathic pain in osteoarthritis (25). However, to
date, these psychological factors have not been utilized
to preoperatively predict levels of postoperative pain
following nonjoint replacement shoulder surgery.

This prospective study was designed to determine
predictors of persistent pain following nonarthroplasty
shoulder surgery. Among other variables, we consid-
ered preoperative neuropathic pain, pain catastroph-
izing, kinesiophobia, fear of re-injury, and analgesic
medication use. We hypothesized that higher preop-
erative scores on kinesiophobia, pain catastrophizing,
and neuropathic pain scales would be predictive of per-

sistent postoperative pain following nonarthroplasty
shoulder surgery.

METHODS

Study Enroliment

From December 2017 through November 2018, we
recruited patients who were planning to undergo a
nonarthroplasty shoulder operation from a surgeon in
the Division of Sports Medicine at the University of Wis-
consin School of Medicine and Public Health. All sur-
geons in the Sports Medicine Division were enlisted to
recruit all patients 18 years of age or older who agreed
to participate. The only exclusion criterion was a lack of
internet access, due to our reliance on email to deliver
postoperative surveys. The study was reviewed by our
institution’s Institutional Review Board and found to
be exempt from oversight since patients’ personal data
were redacted and not exposed to any additional risk
or liabilities due to participation in the study.

Questionnaires

Eligible patients completed a series of question-
naires and provided information at their 1-2 week
preoperative appointment and again at approximately
3 months postoperative. Basic demographics, comor-
bidities, pain severity and duration, tobacco use, work
status, whether the injury was work-related, litigation
status, opioid use, and history of previous shoulder
surgery were also assessed at the preoperative visit. In
our analysis of pre- and post-operative pain, we used
“current pain” (rather than an average or worst pain)
to enhance temporal consistency.

The Short-Form McGill Pain Questionnaire-2 (SF-
MPQ-2) was used to assess severity and descriptors
of pain. This revised edition of the MPQ, which in its
original form has been widely used for more than 40
years to assess pain (26), consists of 22 items, including
7 added symptoms relevant to neuropathic pain, all
of which are rated on an 11-point scale (27). The SF-
MPQ-2 includes 4 subscales: continuous pain, intermit-
tent pain, neuropathic pain, and affective descriptors.
The SF-MPQ-2 has been demonstrated to be valid and
reliable for both neuropathic and nonneuropathic pain
(28).

The painDetect Questionnaire (PDQ) was used to
screen for neuropathic pain. Though it was initially de-
veloped and validated for back pain (29,30), it has since
been used for the shoulder (31). Scores range from -1
to +35; a score < 12 indicates that a neuropathic pain
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component is unlikely, a score > 19 indicates a neuro-
pathic pain component is likely, and a score of 13 to 18
is considered indeterminate.

The Tampa Scale of Kinesiophobia (TSK) was used
to assess fear of movement and fear-avoidance beliefs.
It too was initially developed and validated for back
pain (32) but has since been employed in shoulder stud-
ies (22). Scores range from 17 to 68, with higher scores
indicating a greater fear of pain, movement, and injury
with a cutoff score of 37 indicating presence or absence
of kinesiophobia (32).

The Pain Catastrophizing Scale (PCS) is used to
gauge rumination, magnification, and pessimism. The
PCS has been shown to be reliable and valid for pain
and psychometric studies (33). Each item in the PCS is
scored from 0 (not at all) to 4 (all the time), yielding
a total score ranging from 0 to 52, with higher scores
indicating greater levels of pain catastrophizing (33).
Representing the 75th percentile in a distribution of
PCS scores, a score of 30 indicates clinically relevant
catastrophizing and is associated with poor treatment
outcomes (33).

All 4 questionnaires—SF-MPQ-2, PDQ, TSK, and
PCS—were completed at the preoperative appoint-
ment and again postoperatively. Patients were sent
links via email to complete the 4 questionnaires
3 months after their operation. Patients received
weekly reminders via email until the questionnaires
were completed, in an effort to minimize bias due to
loss to follow-up. The web application REDCap (pro-
jectredcap.org) was used to manage surveys and the
database for this project.

Statistical Analysis

SAS software v9.4 (SAS Institutes, Cary, NC) was
used for all analyses. Standard descriptive statistics
were used to describe the study sample at baseline.
Paired student t-tests were used to compare pre- and
postoperative scores within a given questionnaire or
metric. A univariable negative binomial regression
model was used to identify associations between pre-
operative predictors and postoperative scores (e.g.,
association between baseline kinesiophobia scores
and postoperative pain scores). Risk ratios and 95%
confidence intervals are reported for these models. A
Spearman’s rank correlation coefficient was used to
examine potential associations between: preoperative
pain and postoperative pain; duration of shoulder pain
and postoperative pain; preoperative pain and change
in pain from the pre- to postoperative period.

REsuLts

Eighty-one consecutive patients who agreed to
participate in the study were enrolled. Of the 81 pa-
tients enrolled, 80 completed baseline preoperative
surveys (Table 1). Seventy-two percent of participants
were men. There was roughly equal representation in
operation laterality. Forty-two (53%) patients had been
suffering from shoulder pain for over a year with 24
(30%) having pain greater than 3 months. Shoulder
pain was a result of a work injury in 16 (20%) patients.
Forty-seven (59%) patients were working at the time of
study enrollment and 15 (19%) were not working due
to their shoulder pain. Only 11 (14%) patients were in-
volved in litigation regarding shoulder injury. Thirteen
(16%) patients had previously undergone shoulder
surgery and 11 patients (14%) were taking opioid pain
medication. Fourteen patients used tobacco (18%) and
7 patients carried a diagnosis of diabetes mellitus (9%).

Postoperative questionnaires (median time to
follow-up 109 days, range 76 to 273 days) garnered
variable participation: 43 patients completed some
portion of follow-up surveys with 42 completing the
SF-MPQ-2, 37 completing basic pain scales, 35 complet-
ing the TSK, 31 completing the PCS, and 20 completing
the PDQ (Tables 2,3). Reasons for not participating are
not clear but potentially relate to reliance on email for
postoperative survey completion. The only difference
identified between those who completed follow-up
surveys versus those who did not was in regards to
smoking status; 27% of patients who did not complete
follow-up were smokers compared to 10% of those
who did complete follow-up (P = 0.04).

Based on the PDQ, a large majority of patients had
pain clearly attributable to nociception, both pre- and
post-operatively (78% and 87%, respectively). A small
minority of patients had a clear neuropathic compo-
nent to their pain pre- and post-operatively (5% and
2%, respectively), and a minority of patients had an
unclear contribution of neuropathic pain pre- and post-
operatively (17% and 12%, respectively). Although the
SF-MPQ-2 is not designed to identify neuropathic pain,
the word count for neuropathic terms on this question-
naire suggest that the majority of patients exhibited
at least some neuropathic pain preoperatively, while
nearly half of patients exhibited some neuropathic
pain postoperatively. Of all patients who provided
preoperative responses, 77% selected at least one
neuropathic pain term, with the most commonly noted
words being numbness (54%), pins/needles (53%),
allodynia (44%), and hot-burning pain (42%). In the
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Table 1. Demographics of patients at baseline.

Total Cohort with
cohort follow-up

(n = 80) (n=43)
Gender
Men 58 (72%) 32 (74%)
‘Women 22 (28%) 11 (26%)
Side
Left shoulder 42 (53%) 23 (53%)
Right shoulder 38 (47%) 20 (47%)
Duration of pain
Less than 3 months 14 (17%) 9 (21%)
3-12 months 24 (30%) 12 (28%)
12 months 42 (53%) 22 (51%)
Shoulder pain result of work injury
Yes 16 (20%) 9 (21%)
No 64 (80%) 34 (79%)
Work status
Currently working 47 (59%) 24 (56%)
I;;)i; working due to shoulder 15 (19%) 8 (19%)
Not working due to other 18 (23%) 11 (26%)
reasons
Litigation
Yes 11 (14%) 3 (7%)
No 69 (86%) 40 (93%)
Diabetes
Yes 7 (9%) 6 (14%)
No 74 (91%) 37 (86%)
Previous shoulder surgery
Yes 13 (16%) 6 (14%)
No 67 (84%) 37 (86%)
Opioid use
Yes 11 (14%) 6 (14%)
No 69 (86%) 37 (86%)
Smoker
Yes 14 (18%) 4(9%)
No 66 (82%) 39 (91%)
Ongoing pain
Yes 38 (48%) 21 (49%)
No 42 (52%) 22 (51%)
Pain (VAS)
Mean (standard deviation) 39.9 (26.6) 35.6 (26.6)
Median (interquartile range) 4;) 6[;?’ 32 [15,51]

(VAS= Visual Analog Scale)

Table 2. Neuropathic pain prevalence at baseline and follow-up.

Full Cohort with follow-up
Neuropathic Pain cohort
Prevalence Pre-op Pre-op Post-op
m=8l)| (n=43) | (n=43)
PDQ Assessment:
Nociceptive (1-12) 63 (78%) 35 (87%) 37 (86%)
Unclear (13-18) 14 (17%) 6 (14%) 5 (12%)

Likely (19-35) 4 (5%) 2 (4%) 1(2%)

SF-MPQ-2 Assessment:

Selection of > 1

neuropathic pain term 62 (77%) 33 (76%) 21 (49%)
Cold-Freezing 10 (12%) 4 (9%) 7 (16%)
Hot-Burning pain 34 (42%) 19 (44%) 12 (28%)
Pain caused by light touch | 36 (44%) 21 (49%) 8 (19%)
Itching 13 (30%) 7 (16%) 8 (19%)
Tingling or Pins/Needles 43 (53%) 23 (53%) 12 (28%)
Numbness 44 (54%) 22 (51%) 11 (26%)

PDQ: PainDetect Questionnaire; SF-MPQ-2: Short-form McGill Pain
Questionnaire 2

postoperative group, 21 (49%) patients selected at
least one neuropathic pain term. For patients who
provided both pre- and post-operative surveys, there
was an overall decrease from pre- to post-operative in
the number of patients selecting at least one word (33
to 21, respectively). Postoperative numbness and pins/
needles were selected nearly half as frequently as pre-
operatively (22 to 11 and 21 to 12, respectively). Eight
patients selected more neuropathic pain terms postop-
eratively than were selected preoperatively.

Patients had significantly lower pain scores, pain
catastrophizing scores, and kinesiophobia scores post-
operatively compared to preoperatively. Median pain
scores decreased from 3 (interquartile range [IQR] = 2
to 5) to 1 (IQR = 0 to 2) (P < 0.001). Mean kinesiopho-
bia scores per the TSK decreased from 40.44 (standard
deviation [SD] = 5.94) to 35.40 (SD = 6.44) (P < 0.001).
The median pain catastrophizing score per the PCS de-
creased from 7 to 2 (P = 0.005).

Greater preoperative pain was associated with
greater postoperative pain (Spearman’s p = 0.34, P =
0.04, n = 37). The higher the preoperative pain score,
the greater the change (improvement) in postopera-
tive pain (Spearman’s p = 0.62, P < 0.001, n = 37). We
did not find a significant relationship between the
preoperative duration of shoulder pain and the level
of postoperative pain (Spearman’s p =-0.005, P = 0.98,
n=37).
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Table 3. Pre- to post-operative changes.

n Preoperative Postoperative P-value
Pain, median [IQR] 37 3 [2,5] 1[0,2] <0.001
painDetect, mean (SD) 20 8.00 (5.38) 8.62 (5.61) 0.42
TSK, mean (SD) 35 40.44 (5.94) 35.40 (6.44) <0.001
Catastrophizing, median [IQR] 31 7 [2,17] 2[0,11] 0.005

(TSK= Tampa Scale of Kinesiophobia)

Neither tobacco use nor opioid use were found
to be significantly associated with worse postopera-
tive pain, but the number of opioid and tobacco users
in this study was low. Median postoperative pain for
those using opioids preoperatively was 2 (n = 5; IQR =
1 to 2), compared to 0 (n = 32; IQR = 0 to 1.5) for those
who were not using opioids preoperatively (P = 0.77).
Median postoperative pain for tobacco users was 2 (n
= 3; IQR = 0 to 4), compared to 0.5 (IQR = 0 to 2) for
nontobacco users (n = 34; P = 0.56).

Finally, higher preoperative scores in pain cata-
strophizing and kinesiophobia were both predictive
of higher postoperative pain, though scores did not
meet the threshold for the respective clinical diagno-
sis of catastrophizing or kinesiophobia. Higher pain
catastrophizing scores at baseline were associated with
increased postoperative pain (risk ratio[RR] = 1.05;
95% confidence interval [Cl]: 1.01 to 1.08; P = 0.01).
Likewise, higher kinesiophobia scores at baseline were
associated with increased postoperative pain (RR =
1.09; 95%ClI: 1.01 to 1.18; P = 0.03). No association was
identified between baseline neuropathic pain scores
and postoperative pain (P = 0.74) though it should be
noted that baseline scores were below the threshold
for neuropathic pain.

Discussion

We evaluated preoperative predictors of postop-
erative shoulder pain in adult patients undergoing
nonarthroplasty shoulder surgery. Both pain catastro-
phizing and kinesiophobia were associated with higher
levels of shoulder pain at approximately 3 months
postoperative. In contrast, neuropathic pain was not
associated with greater postoperative pain, though the
prevalence of neuropathic pain was low. Not unexpect-
edly, higher preoperative pain was associated with
higher postoperative pain. Reassuringly, a higher de-
gree of preoperative pain was associated with greater
improvement in pain from pre- to post-operative.

Previous studies have shown a relationship be-
tween pain catastrophizing and adverse postoperative
results, including worse pain outcomes (53) and lower

satisfaction (59) following hand/upper extremity sur-
gery and carpal tunnel release as well as increased
postoperative pain at the hip and knee (2). At the
shoulder, studies have demonstrated an association be-
tween shoulder pain, in general, and attitudes toward
pain, including catastrophizing and kinesiophobia (22).
Anxiety and catastrophizing have been repeatedly as-
sociated with chronic postsurgical pain when consider-
ing all types of operations (21). Finally, the interaction
of high pain catastrophizing scores and a genotype
implicated in pain sensitivity has been shown to be pre-
dictive of higher postoperative pain ratings following
arthroscopic shoulder surgery (60).

Our results suggest that pain catastrophizing and
kinesiophobia are both valid predictors of prolonged
pain following nonarthroplsty shoulder surgery. Howev-
er, while catastrophizing scores significantly decreased
from pre- to post-operative in our study population,
scores were overall low with few patients exhibiting
catastrophizing. In contrast, preoperative kinesiophobia
scores were high and decreased postoperatively, though
many patients still exhibited aspects of kinesiophobia
with borderline scores at postoperative assessment.

Our results suggest that pain attitudes and beliefs
are not fixed but may change over time with interven-
tion. As such, high degrees of pain catastrophizing or
kinesiophobia should not be considered contraindica-
tions to shoulder surgery. However, one might con-
sider preoperative screening for catastrophizing and
kinesiophobia to identify patients at risk for prolonged
postoperative pain. The information presented here
may aid in counseling patients regarding realistic ex-
pectations and highlight cohorts of patients who may
benefit from interventions to optimize mental health
prior to surgery. Additionally, providers may consider
physical or psychological therapy, patient education,
or pharmacological treatments aimed to decrease
catastrophizing or kinesiophobia prior to undergoing
surgical intervention. Additional research is needed to
determine how attitudes and beliefs about pain are
shaped and whether interventions may diminish the
incidence of prolonged postoperative pain.
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The prevalence of neuropathic pain was also low
in our study cohort, with most patients exhibiting
predominantly nociceptive pain. Only 5% of patients
clearly exhibited preoperative neuropathic pain, and
an additional 17% demonstrated an unclear component
of neuropathic pain via PDQ. Although the SF-MPQ-2
is not designed to identify neuropathic pain, responses
to this survey suggest an underlying component of
neuropathic pain in a large portion of our cohort, with
77% of patients selecting at least one neuropathic pain
term. Other studies concerned with neuropathic pain
and rotator cuff tears found a higher prevalence of
neuropathic pain than in our cohort (23,31). Our results
suggest generally low levels of neuropathic pain in
this population and improvement in neuropathic pain
from pre- to postoperative. More studies are needed to
determine the true prevalence of neuropathic pain in
shoulder surgery candidates and whether the presence
of neuropathic pain predicts greater postoperative pain.

Unsurprisingly, preoperative opioid use has been
associated with a greater likelihood of postoperative
opioid use following total shoulder arthroplasty (16,19)
and arthroscopic shoulder surgery in general (18). Pre-
vious associations have been made between opioid use
and both postoperative pain (16) and symptom burden
(18). Higher preoperative pain and preoperative opi-
oid use have both been associated with worse pain
postoperatively (11). Nicholson et al (61) developed a
risk calculator for prolonged postoperative opioid use
after any shoulder surgery; significant factors included
preoperative opioid use, body mass index, tobacco use,
and psychiatric disorders. Our study did not demon-
strate a significant relationship between opioid use and
postoperative pain but, again, the number of patients
in the opioid group was very small.

Tobacco use has been associated with a longer
duration of postoperative opioid use after rotator cuff
repair (37) and increased pain and greater opioid use
after total shoulder arthroplasty (47). We did not find
tobacco use to be significantly associated with post-
operative pain but the number of patients in the to-
bacco group was very small. We also noted a paucity of
workers’ compensation cases, ongoing litigation, and
absence from work due to shoulder pain which have
been noted previously to be causes of chronic pain fol-
lowing surgery.

Mental health conditions and psychological
distress have been associated with worse pain and
shoulder outcomes pre- (9,13) and post-operatively
(11,14,37,45,46,57,58) in patients undergoing shoulder

surgery. Poor mental health has also been associated
with a longer time to return to work postoperatively
(7). In contrast, other authors have failed to find any
significant association between preoperative stress or
mood disorders and postoperative pain, complications,
length-of-stay, shoulder outcome scores or improve-
ment in pain (10,15,12). Regardless, multiple studies
showing inferior outcomes for those with a preopera-
tive psychological distress or mental health diagnosis
nonetheless demonstrate meaningful improvement
in pain and/or outcomes following shoulder surgery
(8,11,14). Though we did not include measures of men-
tal health in our study, our results add to the body of
evidence that attitudes and beliefs interplay with per-
ceived pain in surgical patients, based upon outcomes
associated with catastrophizing and kinesiophobia.

Limitations

Our study has a number of limitations. This study
was completed at a single institution; results are not
necessarily generalizable. We included patients under-
going multiple types of shoulder operations performed
by multiple surgeons, adding heterogeneity to our
study, though we excluded patients undergoing to-
tal shoulder arthroplasty in an effort to homogenize
results. Follow-up results were subpar: of those who
completed preoperative surveys, only 25% to 46%
completed postoperative questionnaires, depending
on the specific survey; this may have introduced selec-
tion bias. We solely concerned ourselves with pain and
did not attempt to otherwise quantify outcomes with
shoulder-specific outcome scores, thus we cannot as-
sociate postoperative pain with functional outcomes.
Finally, our sample size was relatively small which may
have limited our capacity to determine statistical sig-
nificance for predictors of relatively low prevalence,
e.g., neuropathic pain, tobacco use, and opioid use.

CoONCLUSION

In this prospective cohort study, we found that
greater baseline kinesiophobia and baseline pain
catastrophizing are predictive of greater postopera-
tive pain following nonarthroplasty shoulder surgery
in an adult population. We did not find a significant
relationship between neuropathic pain and degree of
postoperative pain. Pain, catastrophizing, and kinesio-
phobia scores all significantly decreased from pre- to
post-operative in our study population. The results pre-
sented here may be used to provide tailored counsel to
shoulder surgery candidates.
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