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Background: It is undetermined which factors predict return to work after arthroscopic rotator cuff repair.

Purpose: To identify which factors predicted return to work at any level and return to preinjury levels of work 6 months after
arthroscopic rotator cuff repair.

Study Design: Case-control study; Level of evidence, 3.

Methods: Multiple logistic regression analysis of prospectively collected descriptive, preinjury, preoperative, and intraoperative
data from 1502 consecutive primary arthroscopic rotator cuff repairs, performed by a single surgeon, was performed to identify
independent predictors of return to work at 6 months postoperatively.

Results: Six months after arthroscopic rotator cuff repair, 76% of patients had returned to work, and 40% had returned to preinjury
levels of work. Return to work at 6 months was likely if patients were still working after their injuries but before surgery (Wald statistic
[W] = 55, P\ .0001), were stronger in internal rotation preoperatively (W = 8, P = .004), had full-thickness tears (W = 9, P = .002), and
were female (W = 5, P = .030). Patients who continued working postinjury but presurgery were 1.6 times more likely to return to work
at any level at 6 months compared to patients who were not working (P\ .0001). Patients who had a less strenuous preinjury level of
work (W = 173, P\ .0001), worked at a mild to moderate level post injury but presurgery, had greater preoperative behind-the-back
lift-off strength (W = 8, P = .004), and had less preoperative passive external rotation range of motion (W = 5, P = .034) were more
likely to return to preinjury levels of work at 6 months postoperatively. Specifically, patients who worked at a mild to moderate level
postinjury but presurgery were 2.5 times more likely to return to work than patients who were not working, or who were working
strenuously postinjury but presurgery (p \ 0.0001). Patients who nominated their preinjury level of work as ‘‘light’’ were 11 times
more likely to return to preinjury levels of work at 6 months compared to those who nominated it as ‘‘strenuous’’ (P \ .0001).

Conclusion: Six months after rotator cuff repair, patients who continued to work after injury but presurgery were the most likely to
return to work at any level, and patients who had less strenuous preinjury levels of work were the most likely to return to their preinjury
levels of work. Greater preoperative subscapularis strength independently predicted return to work at any level and to preinjury levels.
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Rotator cuff tears are a common cause of shoulder pain and
dysfunction.8,21,28,29 Several authors have evaluated rates
of return to work after rotator cuff repair and explored
the factors associated with higher rates of return to
work. Specifically, several studies have found that patients
who had more physically intensive jobs before sustaining
rotator cuff tears were less likely to return to work after
an arthroscopic rotator cuff repair.1,5,12,13,15,23

Aagaard et al1 and Gutman et al12 found that patients
who sustained rotator cuff tears on the side of their domi-
nant arm were less likely to return to work than were
patients who sustained tears on their nondominant side.
Collin et al5 and Imai et al15 found that female patients
were less likely to return to work after a rotator cuff repair
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than were male patients. Furthermore, it has been well
established that patients who had workers’ compensation
experience poorer outcomes and delayed return to work
compared with those who did not have workers’
compensation.2,3,14,16

It is not clear, however, how other factors, such as preop-
erative patient-rated pain and function, range of motion,
strength, tear size, tear thickness, tissue mobility, or repair
quality, influence a patient’s ability to return to work after
a rotator cuff repair. Our clinical practice has prospectively
collected these descriptive, preoperative, intraoperative,
and level of work data in a systematic manner.

The aims of this study, therefore, were to determine
which descriptive, preoperative, and intraoperative factors
predicted (1) return to work at any level and (2) return to
preinjury level of work at 6 months after primary arthro-
scopic rotator cuff repair.

METHODS

A post hoc analysis of prospectively collected data was per-
formed to identify which factors were associated with
return to work 6 months after primary arthroscopic rotator
cuff repair. This study was undertaken after ethics
approval was granted by the South Eastern Sydney Local
Health District Human Research Ethics Committee (refer-
ence No.: HREC/11/STG/37).

Inclusion and Exclusion Criteria

Patients who underwent primary arthroscopic rotator cuff
repair, performed by a single surgeon (G.A.C.M.) between
January 2005 and December 2020, and who declared that
they were still working, including patients who were work-
ing in a nonemployed capacity (ie, housewife/husband),
were eligible for inclusion.

Patients who had (1) irreparable rotator cuff tears, (2)
partially repaired rotator cuff tears, (3) rotator cuff tears
repaired using interposition grafts or onlay biological
patches, (4) isolated subscapularis repairs, (5) rotator cuff
repairs associated with calcific tendinitis, or (6) associated
fractures or (7) who had undergone concurrent stabiliza-
tion procedures were excluded. Patients who underwent
another operation not related to their index surgery (eg,
rotator cuff repair on the other side within 6 months of
the index surgery) that would have delayed return to
work were also excluded. When a patient required revision
or reoperation due to the index procedure, the failed index
procedure was included, but the revision case was
excluded. Patients who declared that they were retired or
did not disclose their preinjury, preoperative, or 6-month
postoperative level(s) of work were also excluded.

Surgical Technique

All rotator cuff repairs were performed arthroscopically.
Patients were positioned in the upright beach-chair

position and received an interscalene block and sedation.
An arthroscope was inserted into the glenohumeral joint
through a posterior portal. Debridement of the tendon and
footprint was performed using an arthroscopic shaver. All
partial-thickness tears, which in this cohort were at least
50% in thickness, were converted to full-thickness tears. A
knotless inverted mattress repair was performed using
a suture passer (OPUS SmartStitch; Smith & Nephew)
and secured using knotless suture anchors (Opus Magnum
2; Smith & Nephew) from the articular side.7

Postoperative Care

Patients used a sling with an abduction pillow (UltraSling;
DJO) for 6 weeks. From day 1 until 6 weeks postopera-
tively, pendular reach, elbow flexion and extension, and
grip and scapula exercises were recommended. From day
8 until 6 weeks, passive shoulder external-internal rota-
tion, flexion, and extension exercises were recommended.
Active shoulder movements and isometric exercises were
recommended from week 6. Overhead activity and lifting
.5 kg were allowed after 3 months. Patients returned for
follow-up at 1 week, 12 weeks, and 6 months
postoperatively.

Data Collection

Patient Characteristics. At first visit, patients nomi-
nated their age, sex, occupation, insurance status, which
shoulder was affected, if they had a specific initiating
injury, whether the shoulder problem was work related,
whether the shoulder had ever been dislocated, if the
shoulder had ever been previously treated, and date of
onset of symptoms.

Preinjury. Patients completed a standardized 12-item
functional questionnaire based on the L’Insalata Shoulder
Rating Questionnaire, which, in addition to being adminis-
tered at the first consultation, was administered at every
subsequent visit.17 In addition, patients answered the
questions, ‘‘What was your previous level of work?’’ (prein-
jury level of work) using a 4-point Likert scale (none, light
activity, moderate activity, strenuous labor) and ‘‘What
was your previous level of sport?’’ using a 4-point scale
(none, hobby, club, national).

Preoperative (Postinjury, Presurgery). Frequency of pain
with activity and with sleep and extreme pain were graded
using a 5-point scale (never, monthly, weekly, daily,
always). Levels of shoulder pain at rest, with overhead
activity, and during sleep and difficulty with reaching
behind the back and reaching overhead were graded using
a 5-point scale (none, mild, moderate, severe, very severe).
Stiffness was graded using a 5-point scale (not at all, a lit-
tle, moderate, quite, very). Overall rating of the shoulder
was graded using a 5-point scale (very bad, bad, poor,
fair, good).

Passive shoulder range of motion in forward flexion,
abduction, external rotation, and internal rotation, and
shoulder strength in abduction, adduction, internal rota-
tion, external rotation, and lift-off from behind the back

894 Ting et al The American Journal of Sports Medicine



were measured using a handheld dynamometer (HFG 110;
Transducer Techniques), per previously validated
protocols.6,18,24

Intraoperative. The diagnosis of a full- or partial-
thickness tear and the presence of osteoarthritis was
made intraoperatively. Tear dimensions were estimated
with reference to the diameter of the arthroscopic shaver.
Tissue quality, tissue mobility, and repair quality were
graded using a 4-point scale (fair, good, very good, excel-
lent) by the surgeon as previously described.25,27

Six Months Postoperative. At 6 months postoperatively,
the questionnaires and functional assessments were
repeated, in addition to assessment of the integrity of the
repair by a specialist musculoskeletal sonographer (M.S.).4

Statistical Analysis

Return to work was calculated by comparing patients’ pre-
injury level of work to their 6-month postoperative level of
work. If they rated their 6-month postoperative level of
work as ‘‘none,’’ then they were considered not to have
returned to work, whereas if they had rated it as ‘‘light,’’
‘‘moderate,’’ or ‘‘strenuous,’’ they were considered to have
returned to work at any level.

Patients were considered to have returned to their pre-
injury level of work if their 6-month postoperative level of
work was (1) greater than ‘‘none’’ and if it was (2) greater
than or equal to their preinjury level of work.

Multiple regression analysis allows for identification of
independent variables associated with the dependent vari-
able (return to work at any level or return to preinjury lev-
els of work). In the backward regression technique, all
potential variables are assessed and gradually eliminated
to generate the best equation. The remaining variables
are classified as ‘‘independent.’’ All the tested variables
are included in the Appendix Table A1 (available in the
online version of this article).

Categorical variables were compared using the chi-
square test. Nonparametric continuous variables were
compared using the Mann-Whitney U test or the
Kruskal-Wallis test where appropriate. P \ 0.05 was con-
sidered statistically significant. All analyses were per-
formed using SPSS Version 26 (IBM Corp., Armonk, NY).

RESULTS

Patient Selection

Between January 2005 and December 2020, a single sur-
geon performed 2407 primary arthroscopic rotator cuff
repairs. Those who had partially or fully irreparable tears
that required use of an interposition graft or superior cap-
sular reconstruction (n = 69); underwent concurrent stabi-
lization procedures (n = 42); had isolated subscapularis
tears (n = 29), calcific tendinitis (n = 12), or fractures of
the affected shoulder (n = 9); received another surgical pro-
cedure, such as rotator cuff repair of the contralateral
shoulder, within 6 months of index surgery that would

have delayed return to work (n = 12); nominated their
occupation as ‘‘retired’’ (n = 470); or did not disclose their
preinjury, preoperative, or 6-month postoperative level(s)
of work (n = 262) were excluded. Ultimately, this study
included 1502 cases of primary arthroscopic rotator repairs
that were performed in 1453 patients for analysis.

Patient Characteristics

At the time of surgery for the affected shoulder, the mean
6 SD age was 55 6 10 years. In this cohort, 62% (900/1453)
of patients were male, 66% (991/1502) of cases were in pri-
vately insured patients, 28% (422/1502) of cases were in
patients with workers’ compensation claims, 3% (44/1502)
of cases were in self-funded patients, and 3% of cases (45/
1502) were performed in a public hospital.

Return to work 6 months after primary arthroscopic
rotator cuff repair was achieved in 76% (1142/1502) of
cases; in 40% (602/1502) of cases, patients returned to their
preinjury levels of work.

Return to Work at Any Level at 6 Months

A multivariate analysis was performed to determine which
descriptive, preoperative, and intraoperative factors were
associated with a patient’s ability to return to work at any
level 6 months after primary arthroscopic rotator cuff repair.

The multivariate analysis identified that the strongest
independent predictor of return to work at any level at 6
months postoperatively was if patients were working
more strenuously after their injury but before surgery
than those who were working at a less strenuous level in
the same after-injury, presurgery state (Table 1). Patients
who returned to work at any level 6 months postopera-
tively were more likely to have continued working after
their injuries but before surgery (Figure 3).

Patients were more likely to return to work at any level if
they were stronger in internal rotation (vs weaker internal
rotation) preoperatively, were female (NB: females were
63% less likely to perform strenuous work than males in
this cohort), had full-thickness tears (vs partial-thickness
tears) intraoperatively, had less pain with overhead activi-
ties preoperatively, had more mobile tissues (vs immobile
tissues) and higher repair quality (vs lower repair quality)
per intraoperative surgeon assessment, and had less pas-
sive external rotation range of motion (vs greater passive
external rotation range of motion) preoperatively (Table 1).

Return to Preinjury Levels of Work at 6 Months

Patients who returned to preinjury levels of work were more
likely to have worked less strenuously before their injuries
(Table 2). They were also more likely to return to preinjury
levels of work if they worked at a ‘‘light’’ or ‘‘moderate’’ level
after injury before surgery. They were less likely to return to
work at their preinjury level if they did not work (‘‘none’’)
between the time of their injury and the time of the surgery
or if they worked at a ‘‘strenuous’’ level after injury before the
surgery (Figure 4).
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Patients were also more likely to return to preinjury lev-
els of work if they had greater behind-the-back lift-off
strength (vs less lift-off strength) preoperatively and had
less passive external rotation range of motion (vs greater
passive external rotation range of motion) preoperatively
(Table 2).

Preinjury Level of Work

A significantly smaller proportion of patients returned to
preinjury levels of work 6 months after rotator cuff repair
if they had nominated their preinjury level of work as

‘‘strenuous’’ than if they had nominated it as ‘‘light’’ (P \
.0001) or ‘‘moderate’’ (P \ .0001) or if they had nominated
their preinjury level of work as ‘‘moderate’’ instead of
‘‘light’’ (P \ .0001) (Figure 1).

Postinjury, Preoperative Level of Work

The proportion of patients who returned to work at any
level at 6 months postoperatively was significantly greater
if they were still working after developing a shoulder
injury but before surgery than if they were not working
(P \ .0001) (Figure 3).

TABLE 1
Independent Descriptive, Preoperative, and Intraoperative Factors Associated With Return to Work

at Any Level at 6 Months Postoperatively, Ranked by Wald Statistic

Descriptive, Preoperative, and Intraoperative Factors More Likely to Return to Work if Wald Statistic B Coefficient P Value

Level of work (postinjury, preoperative) More strenuous 28 0.7 \.0001
Strength in internal rotation (preoperative) Stronger 14 0.01 \.0001
Sex Female 8 –0.7 .006
Tear thickness (intraoperative) Full thickness 8 0.6 .006
Level of pain with overhead activities (preoperative) Lower 6 –0.3 .011
Tissue mobility (intraoperative) More mobile 5 0.5 .023
Repair quality (intraoperative) Higher quality 5 –0.6 .031
Passive external rotation range of motion (preoperative) Less range 3 –0.008 \.0001

TABLE 2
Independent Descriptive, Preoperative, and Intraoperative Factors Associated With Return to Preinjury

Levels of Work at 6 Months Postoperatively, Ranked by Wald Statistic

Descriptive, Preoperative,
and Intraoperative Factors

More Likely to Return to
Preinjury Levels of Work if

Wald
Statistic B Coefficient P Value

Level of work (preinjury) Less strenuous 173 –3 \.0001
Level of work (postinjury, preoperative) More strenuous 22 0.8 \.0001
Lift-off strength (preoperative) Stronger 8 0.01 .004
Passive external rotation range of motion (preoperative) Less range 5 –0.01 .034

Figure 1. Proportion of patients who returned to work at any level (dotted) and to preinjury levels (gray), stratified by level of work
before the development of a shoulder problem. Statistical analysis was performed using the chi-square test. RTW, return to work.
*P \ .05.
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Figure 2. Proportion of patients who returned to work at any level (dotted) and to preinjury levels (gray), stratified by level of work
after the development of a shoulder problem but before receiving surgery. Statistical analysis was performed using the chi-square
test. RTW, return to work. *P \ .05.

Figure 3. Proportion of patients who returned to work at any level, stratified by whether or not a patient was working after the
development of a shoulder problem but before receiving surgery. Statistical analysis was performed using the chi-square test.
*P \ .05.

Figure 4. Proportion of patients who returned to preinjury levels of work, stratified by level of work after the development of a shoul-
der problem but before receiving surgery. Statistical analysis was performed using the chi-square test. *P \ .05.
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The proportion of patients who returned to preinjury
levels of work followed a bell-curve pattern according to
their level of work after developing a shoulder problem
but before receiving surgery, with those most likely to
return to preinjury duties nominating their level as ‘‘light’’
or ‘‘moderate’’ (Figure 2 and Figure 4). Patients who nom-
inated their postinjury, preoperative level of work as
‘‘none’’ or ‘‘strenuous’’ experienced a similar rate of return
to preinjury levels of work, whereas patients who contin-
ued to work at a ‘‘light’’ or ‘‘moderate’’ (P \ .0001) level
were 2.5 times more likely to return to their preinjury lev-
els of work (Figure 2).

Further Analysis

Patients who had partial-thickness tears reported experi-
encing significantly more frequent pain during activity

(P = .0205) and at sleep (P = .0037), had more frequent epi-
sodes of extreme pain (P = .0119), and had significantly
higher levels of pain with overhead activities (P = .0136)
and during sleep (P \ .0001) compared with patients who
had full-thickness tears (Figure 5).

At 6 months postoperatively, patients who returned to
preinjury levels of work reported experiencing less fre-
quent pain with activity and at sleep, fewer episodes of
extreme pain, and lower levels of pain at rest, with over-
head activities, and during sleep compared with patients
who returned to work at any level (Figure 6).

DISCUSSION

A major finding of the present study was that the strongest
predictor of a patient returning to work 6 months after pri-
mary arthroscopic rotator cuff repair was if they had

Figure 5. Frequency and level of pain at 6 months after rotator cuff repair, grouped by tear thickness. Data are means 6 SDs.
Statistical analysis was performed using the Mann-Whitney U test. Freq., frequency of; Lvl., level of. *P \ .05.

Figure 6. Frequency and level of pain at 6 months after rotator cuff repair, stratified by return-to-work status. Statistical analysis
was performed using the Kruskal-Wallis test with Dunn post hoc test for multiple comparisons. Freq., frequency of; Full RTW,
return to preinjury levels of work; Lvl., level of; RTW, return to work at any level. *P \ .05.
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continued to work despite having a rotator cuff tear but
before receiving surgery. Patients who continued to work
despite their injury were 1.6 times more likely to return
to work than those who did/could not work after sustaining
a tear. However, the strongest predictor of a patient
returning to preinjury levels of work, was having a less
strenuous work level to begin with, as patients who nomi-
nated their preinjury level of work as ‘‘light’’ were 11 times
more likely to return to preinjury levels of work than those
who had nominated it as ‘‘strenuous.’’

Patients who continued to work at a strenuous level in
their postinjury, presurgery state were just as likely to
return to preinjury levels of work as those who were not
working in their postinjury, presurgery state. In compari-
son, patients who continued to work at a light or moderate
level despite sustaining a rotator cuff tear were 2.5 times
more likely to return to preinjury levels of work 6 months
after surgery than those who did not work in this time
period or who worked strenuously in the period between
injury and surgery.

Several studies have reported that female patients were
less likely to return to work.5,15 However, this study found
that female sex was an independent predictor of return to
work at any level at 6 months. It is important to note, how-
ever, that in this cohort, females were 63% less likely than
males to perform strenuous work before developing shoul-
der problems. This suggests that sex per se may not inde-
pendently predict return to work but that female patients,
in general, had less strenuous jobs and were therefore
more likely to return to work after rotator cuff repair.

Interesting, unexpected factors identified were that
patients who had greater preoperative internal rotation
strength were more likely to return to work at any level
and patients who had greater preoperative behind-the-
back lift-off strength were more likely to return to prein-
jury levels of work. These data suggest that subscapularis
function may be important in return to work.

Stiffness in external rotation has been associated with
a healing rotator cuff repair.19,20 Unexpectedly, patients
who had less preoperative passive external rotation range
were more likely to return to preinjury levels of work.
These data imply that increased stiffness after rotator
cuff repair was associated with an increased rate of return
to work.

Interestingly, having a full-thickness rotator cuff tear
was an independent predictor of return to work. Patients
who had partial-thickness tears reported more severe
and more frequent pain 6 months after rotator cuff repair
compared to patients who had full-thickness tears. Our
findings affirmed the observation that patients with
partial-thickness tears experience more preoperative pain
than patients with full-thickness tears.9-11,26 In addition,
there was an inverse relationship between return to work
and pain levels, with patients not returning to work expe-
riencing the most pain and those who returned to preinjury
levels of work experiencing the least pain. While having
a full-thickness tear predicted return to work after rotator
cuff repair, tear size was not identified as a significant pre-
dictor. Imai et al15 similarly found no correlation between
tear size and return to work.

Interestingly, age and workers’ compensation status
were not significant predictors of return to work in this
study. Similarly, a meta-analysis of 13 studies involving
1224 patients with rotator cuff repair by Haunschild
et al13 found no difference in the rate of return to work,
irrespective of a patient’s workers’ compensation status.
In contrast, other studies have reported a negative associ-
ation between increased age or workers’ compensation and
return to work.2,3,14,16,22

A strength of this study was that it was, to our knowl-
edge, the largest in terms of cohort size and number of fac-
tors analyzed for association with return to work after
arthroscopic rotator cuff repair. Another strength was
that these were consecutive cases performed by a single
surgeon, and all assessments of repair integrity were per-
formed by a single sonographer. In addition, the data
were prospectively collected in a standardized, systematic
manner. The high internal validity of our results may limit
its external validity.

A weakness of our study was that asking patients to
nominate their preinjury level of work at the first consulta-
tion may have been subject to recall bias. Another limita-
tion was that factors like diabetes mellitus or smoking
status that may have influenced return to work were not
collected and not included in the analysis. Furthermore,
6 months is a relatively short follow-up period, and any
changes to patients’ work status beyond this point were
not captured. However, a longer follow-up period may
introduce additional variables that may be independent
of surgery, such as work performance or retirement. In
addition, patients’ decision to return to work may have
been affected by their interpretation of the recommended
rehabilitation protocol.

CONCLUSION

Patients who continued to work despite sustaining a rota-
tor cuff tear but before surgery were 1.6 times more likely
to return to work 6 months after primary arthroscopic
rotator cuff repair than were those who were not working
in their injured state. Patients who reported less pain
with overhead activities preoperatively, had intraopera-
tively diagnosed full-thickness tears, had higher surgeon-
ranked tissue mobility, and had higher repair quality
were the most likely to return to work 6 months after pri-
mary arthroscopic rotator cuff repair. Patients who rated
their work as less strenuous before their injury were the
most likely to return to preinjury levels of work. Patients
who continued to work at a light or moderate level after
their injury but before their surgery were . 2 times
more likely to return to preinjury levels of work 6 months
postoperatively than were patients who either continued to
work strenuously despite their injuries or were not work-
ing in their injured state. Greater preoperative subscapu-
laris strength and decreased preoperative passive
external rotation range of motion were independent predic-
tors of both return to work at any level and return to pre-
injury levels 6 months after rotator cuff repair.
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