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Abstract

Background Patients with shoulder and rotator cuff
pathology who exhibit greater levels of psychological
distress report inferior preoperative self-assessments of
pain and function. In several other areas of orthopaedics,
higher levels of distress correlate with a higher likelihood
of persistent pain and disability after recovery from sur-
gery. To our knowledge, the relationship between
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psychological distress and outcomes after arthroscopic
rotator cuff repair has not been similarly investigated.
Questions/purposes (1) Are higher levels of preoperative
psychological distress associated with differences in out-
come scores (visual analog scale [VAS] for pain, Simple
Shoulder Test, and American Shoulder and Elbow Sur-
geons score) 1 year after arthroscopic rotator cuff repair?
(2) Are higher levels of preoperative psychological distress
associated with less improvement in outcome scores (VAS
for pain, Simple Shoulder Test, and American Shoulder
and Elbow Surgeons score) 1 year after arthroscopic rotator
cuff repair? (3) Does the prevalence of psychological dis-
tress in a population with full-thickness rotator cuff tears
change when assessed preoperatively and 1 year after
arthroscopic rotator cuff repair?

Methods Eighty-five patients with full-thickness rotator
cuff tears were prospectively enrolled; 70 patients (82%)
were assessed at 1-year followup. During the study period,
the three participating surgeons performed 269 rotator cuff
repairs; in large part, the low overall rate of enrollment was
related to two surgeons enrolling only two patients total in
the initial 14 months of the study. Psychological distress
was quantified using the Distress Risk Assessment Method
questionnaire, and patients completed self-assessments
including the VAS for pain, the Simple Shoulder Test, and
the American Shoulder and Elbow Surgeons score preop-
eratively and 1 year after arthroscopic rotator cuff repair.
Fifty of 85 patients (59%) had normal levels of distress, 26
of 85 (31%) had moderate levels of distress, and nine of 85
(11%) had severe levels of distress. Statistical models were
used to assess the effect of psychological distress on patient
self-assessment of shoulder pain and function at 1 year
after surgery.

Results With the numbers available, distressed patients
were not different from nondistressed patients in terms of
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postoperative VAS for pain (1.9 [95% confidence interval
{CI}, 1.0-2.8] versus 1.0 [95% CI, 0.5-1.4], p = 0.10),
Simple Shoulder Test (9 [95% CI, 8.1-10.4] versus 11
[95% C1, 10.0-11.0], p = 0.06), or American Shoulder and
Elbow Surgeons scores (80 [95% CI, 72—-88] versus 88
[95% CI, 84-92], p = 0.08) 1 year after arthroscopic
rotator cuff repair. With the numbers available, distressed
patients also were not different from nondistressed
patients in terms of the amount of improvement in scores
between preoperative assessment and 1-year followup on
the VAS for pain (3 [95% CI, 2.2-4.1] versus 2 [95% CI,
1.4-2.9], p = 0.10), Simple Shoulder Test (5.2 [95% CI,
3.7-6.6] versus 5.0 [95% CI, 4.2-5.8], p = 0.86), or
American Shoulder and Elbow Surgeons scale (38 [95%
CI, 29-47] versus 30 [95% CI, 25-36], p = 0.16). The
prevalence of psychological distress in our patient popu-
lation was lower at 1 year after surgery 14 of 70 (20%)
versus 35 of 85 (41%) preoperatively (odds ratio, 0.36;
95% CI, 0.17-0.74; p = 0.005).

Conclusions Mild to moderate levels of distress did not
diminish patient-reported outcomes to a clinically impor-
tant degree in this small series of patients with rotator cuff
tears. This contrasts with reports from other areas of
orthopaedic surgery and may be related to a more self-
limited course of symptoms in patients with rotator cuff
disease or possibly to a beneficial effect of rotator cuff
repair on sleep quality or other unrecognized determinants
of psychosocial status.

Level of Evidence Level I, prognostic study.

Introduction

In a variety of musculoskeletal conditions, psychosocial
factors are important in mediating between objective
pathophysiology and patients’ subjective experience of
pain or disability [33]. Higher levels of psychological
distress correlate with greater pain and decreased function
in patients with low back pain [3, 10], surgical spine
conditions [1, 4, 31, 32], hip and knee arthritis [11, 14, 16],
femoroacetabular impingement [22, 24], shoulder and
rotator cuff pathology [6, 23, 27, 28], and orthopaedic hand
and elbow conditions [17, 25, 33, 34].

By contrast, the relationships between psychological
distress and patient-reported outcomes after arthroscopic
rotator cuff repair remain largely uncharacterized. Specifi-
cally, the degree to which the presence of psychological
distress might be associated with differences in outcome
scores and whether the prevalence of psychological distress
in this patient population decreases after recovery from a
procedure that seeks to decrease pain are, to our knowledge,
unknown. Patients who undergo shoulder arthroscopy for
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the treatment of full-thickness rotator cuff tears commonly
are assessed preoperatively with general and shoulder-
specific measures of pain and function, including the visual
analog scale (VAS) for pain, the Simple Shoulder Test [13],
and the American Shoulder and Elbow Surgeons score [20].
Minimal clinically important differences, defined as a dif-
ference reflecting a change in a patient’s condition large
enough for that patient to perceive, for the VAS [30],
Simple Shoulder Test [29], and American Shoulder and
Elbow Surgeons score [29] have been reported. Baseline
preoperative scores on the Simple Shoulder Test have been
shown to correlate with psychosocial variables in patients
with shoulder pain [28] and full-thickness rotator cuff tears
[23]. Similarly, preoperative scores on the VAS for pain and
the American Shoulder and Elbow Surgeons score correlate
with scores on the Hospital Anxiety and Depression Scale
[6] and the Distress Risk Assessment Method [23] in
patients with rotator cuff disease. In addition to influencing
preoperative self-assessment scores, higher levels of dis-
tress also correlate with inferior patient-reported outcomes
after surgical intervention in several areas of orthopaedics
[4, 16, 22, 31, 32, 34]. However, as noted earlier, whether a
similar correlation between greater psychological distress
and inferior postoperative outcome scores exists after
arthroscopic rotator cuff repair has not, to our knowledge,
been reported.

We therefore asked: (1) Are higher levels of preopera-
tive psychological distress associated with differences in
outcome scores (VAS for pain, Simple Shoulder Test, and
American Shoulder and Elbow Surgeons score) 1 year after
arthroscopic rotator cuff repair? (2) Are higher levels of
preoperative psychological distress associated with less
improvement in outcome scores (VAS for pain, Simple
Shoulder Test, and American Shoulder and Elbow Sur-
geons score) 1 year after arthroscopic rotator cuff repair?
(3) Does the prevalence of psychological distress in a
population with full-thickness rotator cuff tears change
when assessed preoperatively and 1 year after arthroscopic
rotator cuff repair?

Patients and Methods

This was a prospective cohort study of patients undergoing
shoulder arthroscopy for pain secondary to full-thickness
rotator cuff tears. Approval was obtained from our insti-
tutional review board before beginning patient enrollment.
Patients underwent arthroscopic rotator cuff repair with
one of three surgeons (PEG, RTB, RZT) between October
2011 and December 2013. Data collection at scheduled
followup 1 year postoperatively was completed between
October 2012 and December 2014.
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Inclusion criteria identified patients who were 18 years
old or older and scheduled a shoulder arthroscopy for a
primary symptom of shoulder pain secondary to a reparable
full-thickness rotator cuff tear. Indications for surgery
included patients with shoulder pain and weakness who had
an MRI consistent with a reparable full-thickness rotator
cuff tear. The treating surgeons were blinded throughout to
the results of the Distress Risk Assessment Method ques-
tionnaires, and depression and anxiety scores therefore were
not explicitly considered in the decision to offer surgery.
Exclusion criterion included an inability to complete all
questionnaires preoperatively (Distress Risk Assessment
Method, VAS, Simple Shoulder Test, and American
Shoulder and Elbow Surgeons score). Age at the time of
surgery, sex, body mass index (BMI), smoking status,
American Society of Anesthesiologists classification, tear
size on sagittal MRI, and tear retraction on coronal MRI
were recorded preoperatively for all enrolled patients.

Between October 2011 and December 2013, 89 patients
were approached for inclusion and consented to participate
in the study. Four of 89 patients (4%) did not complete all
the questionnaires, leaving 85 of 89 patients (96%) who
were included in the preoperative analysis [23]. During the
study time period, the three participating surgeons per-
formed 269 arthroscopic rotator cuff repairs as determined
by a search of billing Current Procedural Terminology
codes. There are several reasons for nonenrollment of
patients. First, one surgeon (RZT) began enrolling patients
in earnest in October 2011, whereas two others (PEG,
RTB) enrolled only two patients total before December
2012. A substantial portion of the 269 possible study
patients was lost during this 14-month period, but given
that patients were almost universally not enrolled rather
than being enrolled selectively by these two surgeons for
this period, we do not believe this represents a major
source of selection bias. Ultimately, 70 of the 85 patients
(82%) included in the preoperative analysis [23] returned
for scheduled followup 1 year after arthroscopic rotator
cuff repair and again completed the same questionnaires.
There were no statistically significant differences in pre-
operative Distress Risk Assessment Method group, age,
sex, BMI, smoking status, American Society of Anesthe-
siologists classification, tear size, or tear retraction between
patients who did and did not return for 1-year followup.

Patients filled out paper questionnaires before surgery;
patients who returned for scheduled followup completed the
same questionnaires in the office 1 year after surgery.
Patients who did not return for followup were also contacted
by phone, mail, or email and asked to complete question-
naires to improve the followup rate. These questionnaires
were collected, scored, and entered into a database by a
study coordinator (EKG) who was not involved in patient
care. Patients were classified into “nondistressed” and

“distressed” groups based on their responses to the Distress
Risk Assessment Method questionnaire [18], which is de-
scribed in greater detail in the section that follows
subsequently. Patients categorized as “at risk”, “distressed-
depressive”, or “distressed-somatic” were considered to be
“distressed” and were treated as a single group that was
compared with “nondistressed” patients in the statistical
analysis. Patients who exceeded a score of 17 on the mod-
ified Zung (mZung) or a score of 12 on the Modified
Somatic Perception Questionnaire (MSPQ) were included in
the “distressed” group. To exceed a score of 17 on the
mZung, patients would have to report experiencing daily or
near daily symptoms like, “I feel downhearted or sad”, “I
feel nobody cares”, or “I feel tired for no reason” in at least
six of 20 categories. To exceed a score of 12 on the MSPQ,
patients would have to report “extreme” levels of somatic
symptoms such as “feeling faint”, “sweating all over”, or
“muscles twitching” in at least five of 13 categories within
the past week. The treating physicians and all others
involved in patient care were blinded to enrolled patients’
Distress Risk Assessment Method classifications during
treatment and clinical followup. Authors who were not
involved in the clinical care of enrolled patients (MQP,
JDW, EKG) performed data entry and statistical analyses.

All patients underwent shoulder arthroscopy by one of
three surgeons (PEG, RTB, RZT). Arthroscopic rotator cuff
repair was performed in the beachchair position under gen-
eral anesthesia in all patients. Additional procedures
performed at the surgeon’s discretion included subacromial
decompression, biceps tenotomy or tenodesis, glenohumeral
débridement, and/or distal clavicle resection. Nondistressed
and distressed patients had similar proportions of single-
versus double-row repair, mean number of suture anchors
used, and frequency of additional procedures performed
(Table 1).

Description of Followup Routine

The Distress Risk Assessment Method is a 45-item patient
questionnaire that is frequently used to quantify psycho-
logical distress in patients presenting for orthopaedic care
[3, 7, 8, 21, 31]. It includes the modified Zung Depression
Scale and the MSPQ, and the scores on these two ques-
tionnaires are combined to stratify patients into normal, at-
risk, and distressed groups, which represent increasing
levels of depressive and somatic symptomatology [18]. The
Distress Risk Assessment Method has been validated and
shown to correlate with worsening psychological distress
as measured by the more comprehensive Minnesota Mul-
tiphasic Personality Inventory [9, 18]. As such, it
represents a parsimonious method to stratify patients into
groups of lower or higher psychological distress.
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Table 1. Demographic and surgical characteristics by Distress Risk Assessment Method group

Demographic characteristic Normal (n = 44) Distressed (n = 26) p value
Age (years) 62 + 2 (95% CI, 59-65) 60 + 2 (95% CI, 57-63) 0.33
Sex 10 female/34 male 8 female/18 male 0.46
Body mass index (kg/m?) 30 £ 1 (95% CI, 29-32) 28 + 1 (95% CI, 26-30) 0.06
Smoking status-active 4/44 (9%) 3/26 (12%) 0.74
American Society of Anesthesiologists classification Class I 10 (23%) Class 1 4 (15%) 0.70
Class 1T 23 (53%) Class I 16 (62%)
Class III 11 (25%) Class III 6 (23%)
Tear size (cm) 23 4+ 0.2 (95% CI, 2.0-2.7) 23 4+ 0.2 (95% CI, 1.9-2.7) 0.82
Tear retraction (cm) 2.1 £0.2 (95% CI, 1.7-2.5) 22 4+ 0.2 (95% CI, 1.7-2.6) 0.88
Double-row cuff repair 23/44 (52%) 12/26 (46%) 0.62
Number of suture anchors 3+ 0.2 (95% CI, 3-4) 3+ 0.3 (95% CI, 3-4) 0.46
Subacromial decompression 23/44 (52%) 10/26 (38%) 0.26
Biceps tenotomy or tenodesis Tenotomy 12 (27%) Tenotomy 9 (35%) 0.68
Tenodesis 14 (32%) Tenodesis 9 (35%)
Distal clavicle resection 2/44 (4%) 1/26 (3%) 0.89
Other procedure 7/44 (14%) 7126 (29%) 0.27

Baseline demographic and surgical characteristics are compared at 1-year followup for patients with normal Distress Risk Assessment Method
scores versus those falling into one of three distressed categories. Age, body mass index, tear size, tear retraction, and number of suture anchors

are reported as mean =+ standard error of mean with 95% confidence intervals (Cls) below.

The Simple Shoulder Test and American Shoulder and
Elbow Surgeons score are commonly used outcomes
measures in shoulder surgery. The Simple Shoulder Test
contains 12 yes/no questions that assess a patient’s shoul-
der pain, function, and ability to perform activities of daily
living. It is scored on a scale of 0 to 12 with higher scores
correlating with decreased pain and increased function
[13]. The minimal clinically important difference on the
Simple Shoulder Test for patients with rotator cuff disease
is 2 points [29]. The American Shoulder and Elbow Sur-
geons score is a validated, reliable, and responsive measure
of shoulder function and pain. Fifty percent of the score is
determined by a VAS of pain from zero to 10 with zero
representing “no pain at all” and 10 representing “pain as
bad as it can be.” The remaining 50% of the score is
determined by 10 questions that assess sports participation
and activities of daily living on a Likert scale. The total
score ranges from O (debilitating pain, poor function) to
100 (no pain, normal function) [20]. The minimal clinical
important difference on the American Shoulder and Elbow
Surgeons score is approximately 17 points [29]. The VAS
for pain (range, 0-10) is also reported; for patients with
rotator cuff disease, the minimal clinically important dif-
ference for this scale is 1.4 points [30].

Characterization of the Population

Of the 70 patients who completed 1-year followup, 44
patients (63%) were classified as “nondistressed” and 26
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patients (37%) were classified as “distressed” based on
their preoperative questionnaires. The average age was 62
years (range, 36—82 years) in the nondistressed group and
60 years (range, 42—75 years) in the distressed group (p =
0.33). The nondistressed group contained 77% male
patients versus 69% male patients in the distressed group
(p = 0.46). The nondistressed group contained 9% active
smokers versus 12% active smokers in the distressed group
(p = 0.74). The distribution of American Society of
Anesthesiologists scores was not significantly different
between groups (p = 0.70). The average BMI was 30 kg/m?>
(range, 22-45 kg/m?) in the nondistressed group and 28 kg/
m? (range, 19-45 kg/m?) in the distressed group (p = 0.06).
The mean size of the cuff tear measured on sagittal MRI
was 2 cm (95% confidence interval [CI], 2.0-2.7 cm) in the
nondistressed group and 2 cm (95% CI, 1.9-2.7 cm) in the
distressed group (p = 0.82). The mean retraction of the cuff
from its footprint measured on coronal MRI was 2 cm
(95% CI, 1.7-2.5) in the nondistressed group and 2 cm
(95% CI, 1.7-2.6) in the distressed group (p = 0.88;
Table 1).

Statistical Analysis

Independent two-sample t-tests for equal variance and
unequal sample size were used to evaluate the difference in
means of continuous variables between nondistressed and
distressed groups and 95% Cls were calculated. Propor-
tions of binary variables were compared between groups
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using the Pearson’s chi square test and odds ratios with
95% Cls were calculated. The Mann-Whitney U test was
used to compare the distribution of American Society of
Anesthesiologists classification between groups. Multiple
linear regression analysis using scores on the mZung and
MSPQ as continuous variable predictors was performed to
evaluate for correlation between these indices and changes
in patient-reported outcome scores at 1-year followup.

Probability values < 0.05 were considered significant.
Calculations were done using SPSS 22.0 (SPSS Inc, Chi-
cago, IL, USA).

A post hoc power analysis was performed and found that
the following differences in mean 1-year followup scores
would be needed to have an 80% power to detect them
based on our group sizes and SDs: VAS pain 1.5 points,
Simple Shoulder Test 1.8 points, and American Shoulder
and Elbow Surgeons 12.5 points.

Results

With the numbers available, distressed patients were not
different from nondistressed patients in terms of scores on
the VAS for pain, the Simple Shoulder Test, and the
American Shoulder and Elbow Surgeons score 1 year after
arthroscopic rotator cuff repair. The mean postoperative
VAS for pain was 1.0 (95% CI, 0.5-1.4) in the nondis-
tressed group versus 1.9 (95% CI, 1.0-2.8) in the distressed
group (p = 0.10) when groups were stratified based on
preoperative Distress Risk Assessment Method scores
(Table 2); it was 1.1 (95% CI, 0.7-1.6) in the nondistressed
group versus 2 (95% CI, 0.8-3.4) in the distressed group
(p = 0.18) when groups were stratified based on postop-
erative Distress Risk Assessment Method scores (Table 3).
The mean postoperative Simple Shoulder Test was 11
(95% CI, 10.0-11.0) in the nondistressed group versus 9

(95% (I, 8.1-10.4) in the distressed group (p = 0.06) when
groups were stratified based on preoperative Distress Risk
Assessment Method scores (Table 2); it was 10 (95% CI,
9.9-10.9) in the nondistressed group versus 9 (95% CI,
6.9-10.4) in the distressed group (p = 0.08) when groups
were stratified based on postoperative Distress Risk
Assessment Method scores (Table 3). The mean postop-
erative American Shoulder and Elbow Surgeons score was
88 (95% CI, 84-92) in the nondistressed group versus 80
(95% CI, 72-88) in the distressed group (p = 0.08) when
groups were stratified based on preoperative Distress Risk
Assessment Method scores (Table 2); it was 87 (95% ClI,
83-90) in the nondistressed group versus 76 (95% CI, 67—
86) in the distressed group (p = 0.13) when groups were
stratified based on postoperative Distress Risk Assessment
Method scores (Table 3).

With the numbers available, distressed patients also not
different from nondistressed patients in terms of the
amount of improvement in scores on the VAS for pain, the
Simple Shoulder Test, and the American Shoulder and
Elbow Surgeons score between preoperative assessment
and assessment 1 year after arthroscopic rotator cuff repair.
The mean improvement in VAS for pain was 2 (95% CI,
1.4-2.9) in the nondistressed group versus 3 (95% CI, 2.2—
4.1) in the distressed group (p = 0.10) when groups were
stratified based on preoperative Distress Risk Assessment
Method scores (Table 2); it was 2.5 (95% CI, 1.8-3.2) in
the nondistressed group versus 2.7 (95% CI, 1.5-4.0) in the
distressed group (p = 0.76) when groups were stratified
based on postoperative Distress Risk Assessment Method
scores (Table 3). The mean improvement in the Simple
Shoulder Test was 5.0 (95% CI, 4.2-5.8) in the nondis-
tressed group versus 5.2 (95% CI, 3.7-6.6) in the distressed
group (p = 0.86) when groups were stratified based on
preoperative Distress Risk Assessment Method scores
(Table 2); it was 5.1 (95% CI, 4.4-5.9) in the nondistressed

Table 2. Preoperative, 1-year postoperative, and change in scores by preoperative Distress Risk Assessment Method group

Preoperative Distress Risk Assessment Method group Normal (n = 44) Distressed (n = 26) p value
Visual analog scale for pain (preoperative) 3 404 (95% CI, 2-4) 5 £+ 0.4 (95% CI, 4-6) 0.001
Simple Shoulder Test (preoperative) 6 £+ 0.4 (95% CI, 5-6) 4 4+ 1(95% CI, 3-5) 0.03
American Shoulder and Elbow Surgeons score (preoperative) 58 + 3 (95% CI, 53-63) 42 + 3 (95% CI, 35-48) < 0.001
Visual analog scale for pain (postoperative) 1 £0.205% CI, 1-2) 2+ 105% CI, 1-3) 0.10
Simple Shoulder Test (postoperative) 11 £ 0.2 (95% CI, 10-11) 9+ 1(95% CI, 8-10) 0.06
American Shoulder and Elbow Surgeons score (postoperative) 88 + 2 (95% CI, 84-92) 80 &+ 4 (95% CI, 72-88) 0.08
Visual analog scale for pain (change in score) —2+0405%CI, —1to-3) —-3+1(95% CI, —2to —4) 0.10
Simple Shoulder Test (change in score) 5 + 0.4 (95% CI, 4-6) 5+ 0.7 (95% CI, 4-7) 0.86
American Shoulder and Elbow Surgeons score (change in score) 30 £ 3 (95% CI, 25-36) 38 + 4 (95% CI, 29-47) 0.16

Preoperative, 1-year postoperative self-assessed pain and function scores (visual analog scale for pain, Simple Shoulder Test, and American
Shoulder and Elbow Surgeons score), and the interval change in scores are compared for patients with normal Distress Risk Assessment Method
scores versus those in the distressed categories as assessed preoperatively. Scores are reported as mean =+ standard error of mean with 95%

confidence intervals (CIs).
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Table 3. Preoperative, 1-year postoperative, and change in scores by postoperative Distress Risk Assessment Method group

Postoperative Distress Risk Assessment Method group Normal (n = 56) Distressed (n = 14) p value
Visual analog scale for pain (preoperative) 4 4+ 0.3 (95% CI, 3-4) 5 4 0.5 (95% CI, 4-6) 0.03
Simple Shoulder Test (preoperative) 5 £ 0.4 (95% CI, 5-6) 4 £+ 0.5 (95% CI, 3-5) 0.04
American Shoulder and Elbow Surgeons score (preoperative) 55 £ 3 (95% CI, 50-60) 38 £ 4 (95% CI, 31-46) 0.001
Visual analog scale for pain (postoperative) 1 +£0.2095% CI, 1-2) 2+105% CI, 1-3) 0.18
Simple Shoulder Test (postoperative) 10 £+ 0.2 (95% CI, 10-11) 9+ 1(095% CI, 7-10) 0.08
American Shoulder and Elbow Surgeons score (postoperative) 87 + 2 (95% CI, 83-90) 76 £ 5 (95% CI, 67-86) 0.13
Visual analog scale for pain (change in score) —34+03095%CI, —2to—-3) —-3+1(0O5%CI, —2to—4) 0.76
Simple Shoulder Test (change in score) 5 £ 0.4 (95% CI, 4-6) 54+ 1095% CI, 3-7) 0.84
American Shoulder and Elbow Surgeons score (change in score) 32 £ 3 (95% CI, 27-37) 38 £ 6 (95% CI, 27-49) 0.37

Preoperative, 1-year postoperative self-assessed pain and function scores (visual analog scale for pain, Simple Shoulder Test, and American
Shoulder and Elbow Surgeons score), and the interval change in scores are compared for patients with normal Distress Risk Assessment Method
scores versus those in the distressed categories as assessed at 1-year followup. Scores are reported as mean + standard error of mean with 95%

confidence intervals (CIs).

group versus 4.9 (95% CI, 2.6-7.1) in the distressed group
(p = 0.84) when groups were stratified based on postop-
erative Distress Risk Assessment Method scores (Table 3).
The mean improvement in the American Shoulder and
Elbow Surgeons score was 30 (95% CI, 25-36) in the
nondistressed group versus 38 (95% CI, 29-47) in the
distressed group (p = 0.16) when groups were stratified
based on preoperative Distress Risk Assessment Method
scores (Table 2); it was 32 (95% CI, 27-37) in the
nondistressed group versus 38 (95% CI, 27-49) in the
distressed group (p = 0.37) when groups were stratified
based on postoperative Distress Risk Assessment Method
scores (Table 3). In the multivariate analysis, scores on the
mZung and MSPQ did not correlate with changes in scores
on the VAS for pain, the Simple Shoulder Test, and the
American Shoulder and Elbow Surgeons score between
preoperative assessment and assessment 1 year after
arthroscopic rotator cuff repair (Table 4). When stratified
by preoperative Distress Risk Assessment Method group,
26 of 44 (59%) of nondistressed patients and 21 of 26
(81%) of distressed patients (odds ratio [OR], 2.91; 95%
CI, 0.92-9.14; p = 0.06) reported a clinically important
improvement on the VAS for pain scale; 39 of 44 (89%) of
nondistressed patients and 21 of 26 (81%) of distressed
patients (OR, 0.54; 95% CI, 0.14-2.07; p = 0.36) reported a
clinically important improvement on the Simple Shoulder
Test; 38 of 44 (86%) of nondistressed patients and 23 of 26
(88%) of distressed patients (OR, 1.21; 95% CI, 0.28-5.32;
p = 0.80) reported a clinically important improvement on
the American Shoulder and Elbow Surgeons score; and 39
of 44 (89%) of nondistressed patients and 22 out of 26
(85%) of distressed patients (OR, 0.71; 95% CI, 0.17-2.90;
p = 0.36) reached an acceptable postoperative rating on the
VAS for pain scale (Table 5). When stratified by postop-
erative Distress Risk Assessment Method group, 37 of 56
(66%) of nondistressed patients and 10 of 14 (71%) of
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distressed patients (OR, 1.28; 95% CI, 0.36—4.64; p = 0.70)
reported a clinically important improvement on the VAS
for pain scale; 49 of 56 (88%) of nondistressed patients and
11 of 14 (79%) of distressed patients (OR, 0.52; 95% (I,
0.12-2.35; p = 0.39) reported a clinically important
improvement on the Simple Shoulder Test; 49 of 56 (88%)
of nondistressed patients and 11 of 14 (79%) of distressed
patients (OR, 0.52; 95% CI, 0.12-2.35; p = 0.39) reported a
clinically important improvement on the American
Shoulder and Elbow Surgeons score; and 50 of 56 (89%) of
nondistressed patients and 10 of 14 (71%) of distressed
patients (OR, 0.30; 95% CI, 0.07-1.26; p = 0.09) reached
an acceptable postoperative rating on the VAS for pain
scale (Table 6).

The prevalence of psychological distress in our patient
population was 14 of 70 (20%) 1 year after arthroscopic
rotator cuff repair as compared with 35 of 85 (41%) pre-
operatively (OR, 0.36; 95% CI, 0.17-0.74; p = 0.005).
Fourteen of 26 patients (54%) changed categories from
distressed to nondistressed versus two of 44 patients (5%)
who changed categories from nondistressed to distressed
(OR, 24.5; 95% CI, 4.9-123.1; p < 0.001).

Discussion

Psychosocial factors have been shown to influence baseline
scores on many commonly used upper extremity ortho-
paedic outcome scales [6, 17, 23, 25, 26, 28, 33]. Higher
levels of psychological distress also correlate with inferior
patient-reported outcomes after surgical intervention in
other areas of orthopaedics [4, 16, 22, 31, 32, 34]. Here, we
found that greater levels of pre- or postoperative psycho-
logical distress were not associated with clinically
important differences in outcome scores (VAS for pain,
Simple Shoulder Test, and American Shoulder and Elbow
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Table 4. Multivariate correlations between mZung and Modified Somatic Perceptions Questionnaire scores, patient factors, and change in shoulder pain and function scores at 12 months after

rotator cuff repair

Tear

American Society Tear size

Smoking

Body mass
status

index

Age Female
Sex

Modified Somatic
Perceptions

Modified Zung

Patient factors

retraction

of Anesthesiologists

classification

p
p

Depression Scale

Questionnaire

p
p

—0.66
0.458
B=—-0.13

p
p

0.25

p
p

3.01

0.81

p
p

—0.12
0.437
B=—004

p
p

2.09

B
p

B=—0.14

—0.10

0.658
B=—003

—0.18

0.084
B = —0.002

B
p

Change in visual analog scale

0.776
B=0.68

0.048

0.765
B=—028

0.244
0.66

0.162
0.03

P

for pain

—0.73
0.382

B
p

B
p

p
p

Change in Simple Shoulder

0.798
1.37
0.68

p=

0.168
B=—024

P

0.844
1.68

p=

0.633
0.31

p=

0.506
—7.22

0.289

0.560
0.39

0.807
B=—040

p=

0.969
0.44

p=

Test

B
p

=-524
0.359

B
p

p
p

p
p

B

P

B
p

B
p

Change in American Shoulder

0.942

p

0.872

0.593

0.315

0.645

p:

0.262

and Elbow Surgeons score

Regression coefficients () and p values are reported for multiple linear regression predictors of change in scores from preoperatively to 12-month followup (visual analog scale for pain, Simple

Shoulder Test, and American Shoulder and Elbow Surgeons score) with preoperative Modified Zung (mZung) Depression score, preoperative modified age, sex, body mass index, smoking

status, American Society of Anesthesiologists classification, tear size, and tear retraction.

Surgeons score) 1 year after arthroscopic rotator cuff
repair; similarly, higher levels of distress were not asso-
ciated with less interval improvement in outcome scores
(VAS for pain, Simple Shoulder Test, and American
Shoulder and Elbow Surgeons score) at 1 year. Finally, we
found that the prevalence of distress in our study popula-
tion decreased from 35 out of 85 (41%) preoperatively to
14 out of 70 (20%) 1 year after surgery.

Our study has several limitations. First, the majority of
our distressed patients had mild or moderate levels of
distress (26 of 85 [31%]), and with our limited cohort of
more severely distressed patients (nine of 85 [11%]), we
had limited power to generalize our conclusions to patients
with extreme levels of depression or anxiety. Second, 15 of
85 patients (18%) from the initial cohort [23] were not
available for 1-year followup, potentially introducing bias;
however, the rate of loss to followup did not differ between
nondistressed and distressed groups (seven from the
nondistressed group and eight from the distressed group,
p = 0.10) and was within the 20% guidelines suggested for
cohort studies [15]. Third, patients were enrolled at the
time they scheduled shoulder arthroscopy rather than as
they presented to the clinic, excluding patients treated
conservatively without surgery and potentially introducing
selection bias. Fourth, only 89 of 269 total patients who
underwent cuff repairs in the study time period consented
to enroll. In most cases, nonenrollment resulted from the
physician not discussing the study with the patient or
offering enrollment. One surgeon (RZT) began enrolling
patients in earnest in October 2011, whereas two others
(PEG, RTB) enrolled only two patients total before
December 2012. Many of the 269 patients identified by
rotator cuff repair Current Procedural Terminology codes
were not enrolled during this 14-month period, but given
that patients were almost universally not approached about
the study by these two surgeons during this period, rather
than being selectively enrolled, we do not believe this
represents a major source of bias.

It is also worth noting that psychological distress was
evaluated only with a self-administered questionnaire
rather than a structured psychological interview, which
could have led to misclassification of patients. However,
structured interviews are impractical in an outpatient
orthopaedic clinic, and the Distress Risk Assessment
Method questionnaire is a validated [9, 18] and widely used
[3, 7,8, 19, 21-24, 31] instrument to assess psychological
distress without overly burdening the patient or clinician.
In addition, surgical treatment was not standardized, and
patients had additional arthroscopic procedures performed
at the discretion of the treating surgeon. However, the tear
size, tear retraction, the number of anchors used, the fre-
quency of double-row repairs, and the frequency of
additional procedures did not differ substantially between
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Table 5. Proportion of patients whose change in scores exceeds minimal clinically important difference thresholds stratified by preoperative

Distress Risk Assessment Method group

Outcome scores Normal (n = 44) Distressed (n = 26) p value
Visual analog scale for pain 26/44 (59%) 21/26 (81%) 0.06
Visual analog scale for pain—patient acceptable symptom state 39/44 (89%) 21/26 (81%) 0.36
Simple Shoulder Test 39/44 (89%) 21/26 (81%) 0.36
American Shoulder and Elbow Surgeons score 38/44 (86%) 23/26 (88%) 0.80

Proportion of patients for whom the improvement in outcome score between preoperative assessment and l-year postoperative assessment
exceeds the minimal clinically important difference for each scale is compared for patients with normal preoperative Distress Risk Assessment
Method scores versus those falling into one of three distressed categories.

Table 6. Proportion of patients whose change in scores exceeds minimal clinically important difference thresholds stratified by postoperative

Distress Risk Assessment Method group

Outcome scores Normal (n = 56) Distressed (n = 14) p value
Visual analog scale for pain 37/56 (66%) 10/14 (71%) 0.70
Visual analog scale for pain—patient acceptable symptom state 50/56 (89%) 10/14 (71%) 0.09
Simple Shoulder Test 49/56 (88%) 11/14 (79%) 0.39
American Shoulder and Elbow Surgeons score 49/56 (88%) 11/14 (79%) 0.39

Proportion of patients for whom the improvement in outcome score between preoperative assessment and l-year postoperative assessment
exceeds the minimal clinically important difference for each scale is compared for patients with normal preoperative Distress Risk Assessment
Method scores versus those falling into one of three distressed categories.

groups (Table 1), suggesting that degree of shoulder
pathology was similar between groups. Finally, in some
comparisons, p values approached significance (p < 0.05)
and it is possible we were underpowered to detect differ-
ences because of insufficient sample size; however, given
that none of the differences in means for our comparisons
approach the threshold for a minimal clinically important
difference on each scale, it seems unlikely we would detect
a clinically important difference in a larger cohort, even if
the statistics were to reach significance.

We found that differing levels of preoperative and
postoperative psychological distress were not associated
with clinically important differences in pain or functional
outcome scores 1 year after arthroscopic rotator cuff repair.
If it is truly the case that distressed patients undergoing
arthroscopic rotator cuff achieve similar levels of pain and
function compared with nondistressed patients after sur-
gery, this finding contrasts with the majority of previously
reported results from other aspects of orthopaedic surgery.
We [23] and others [6, 28] have reported that greater dis-
tress is associated with lower preoperative self-assessment
scores in patients with shoulder pathology, but to our
knowledge, this is the first investigation to consider the
relationship of distress and outcome scores after arthro-
scopic rotator cuff repair. Results from populations
undergoing total joint arthroplasty [16], surgery for
degenerative spine conditions [19, 31, 32], hip arthroscopy
[22], or upper extremity surgery [33] have suggested that
for distressed patients, higher levels of pain and lower
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levels of function often persist after surgical intervention. It
is possible that our results here differ from most prior
studies because of an underlying difference in the nature of
rotator cuff disease. A more waxing and waning disease
course, rather than an acute trauma or a progressive
degenerative condition, may be more susceptible to a self-
limited course of symptoms and regression to the mean at
followup, regardless of the intervention. Regardless of the
mechanism, our results suggest that higher preoperative
levels of psychological distress do not preclude patients
from reporting similar pain and function to nondistressed
patients after rotator cuff repair.

When considering our second question about the degree
of improvement in outcome scores, the picture is more
complicated. As mentioned before, Lavernia et al. [16]
noted lower postoperative outcome scores in psychologi-
cally distressed patients undergoing arthroplasty, but scores
improved by similar amounts from pre- to postoperatively
in both nondistressed and distressed patients. Similarly,
Maratos et al. [19] saw lower overall postoperative SF-36
scores in patients undergoing spine surgery but no differ-
ence in the amount of improvement between distressed and
nondistressed patients. Chaichana et al. [4] reported on 67
patients who underwent discectomy for a single-level
herniated lumbar disc. Similar to our study, they found the
amount of improvement in pain scores (back pain or leg
pain) 12 months after surgery did not vary with the degree
of preoperative psychological distress; unlike our study,
they saw less improvement among distressed patients on
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functional measures such as the Oswestry Disability Index
and the SF-36. Trief et al. [31] found that higher preop-
erative Distress Risk Assessment Method scores conferred
a lower likelihood of patients returning to work, reporting
improved pain, or reporting improved function 1 year after
lumbar spine surgery. Here, our finding that distressed and
nondistressed patients report similar improvements in pain
and functional scores after arthroscopic rotator cuff repair
aligns with much of the literature, which suggests similar
amounts of improvement in scores after surgical interven-
tion, even if final outcome scores are not equivalent.

Estimates of the prevalence of psychological distress in
the general population range from 5% to 38% with most
estimates falling between 15% and 20% [2, 5, 12]. Here,
we saw the prevalence of distress in our population
decrease from 35 out of 85 (41%) preoperatively to 14 out
of 70 (20%) 12 months after surgical intervention, a
number more in line with baseline population estimates.
Maratos et al. [19] saw a similar effect in a population of
302 patients undergoing elective surgery for degenerative
spine disease; 39% of patients reported high levels of
anxiety or depression preoperatively compared with 17%
12 months after surgery. The evolution of traits or states of
psychological distress in these populations over time is not
well understood. The return of distress prevalence values to
near population norms may simply represent regression to
the mean; alternatively, it is possible that treatment of
painful orthopaedic pathology may be associated with
improved symptoms of depression and anxiety in some
patients.

In conclusion, our cohort of 70 patients reported similar
outcome scores | year after arthroscopic rotator cuff repair
and similar interval improvement on the VAS for pain, the
Simple Shoulder Test, and then American Shoulder and
Elbow Surgeons scale regardless of their pre- or postop-
erative levels of psychological distress. Accordingly, we
propose that mild to moderate psychological distress
should not be an exclusionary factor in offering rotator cuff
repair to patients with appropriate history, examination,
and imaging findings; profound levels of depression or
anxiety may still preclude certain patients from undergoing
elective surgical treatment. Perhaps more surprisingly,
more than half of patients who were treated in the course of
this study showed improvement in their level of psycho-
logical distress after surgical intervention. This finding
does not prove causality, but it does suggest that the
interrelationship of pathology, psychosocial factors, and
patient self-assessment is complex. Longitudinal psy-
chosocial assessment of patients with rotator cuff
pathology who do not undergo surgical treatment may
clarify whether our observed improvement in distress status
represents regression to the mean, an effect of surgical
intervention, or some combination of the two.
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