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BACKGROUND Rotator cuff disease is a common cause of shoulder pain and dis-
ability. While not all rotator cuff tears require surgical intervention, arthroscop-
ic repair of rotator cuff tears have been shown to result in good outcomes (i.e. 
decreased pain and increased function) and reduction in cost to society. Deter-
mining factors associated with poor outcomes such as age can help guide more 
accurate patient expectations regarding surgery. The purpose of this study was 
to examine the relationship between patient age at the time of the surgery and 
patient reported outcome measures after rotator cuff repair.

METHODS This was a prospective study consisting of three patient cohorts who 
have undergone rotator cuff repair from 2013 through 2016: those less than 55 
years of age, those of 55-69 years of age, and those of 70 years of age or older. 
Data were collected at several time points following surgery including 2 weeks, 6 
weeks, 3 months, 6 months, 1 year, and 2 years. Statistical analysis was performed 
to compare patient reported outcome measures among the three age groups pre-
operatively and postoperatively.

RESULTS Patients in all three age groups experienced statistically significant im-
provements from baseline to 1 and 2-years postoperative in pain, ASES, SANE, SST, 
and VR-12 after undergoing rotator cuff repair (p=<.0001).

CONCLUSION There was no effect of patient age on patient reported outcome 
measures following arthroscopic rotator cuff repair. Patients greater than 70 years 
of age did just as well as younger patients after rotator cuff repair on standardized 
outcome-measurement tools assessing shoulder pain, function, and overall health.

LEVEL OF EVIDENCE Level II Prospective Cohort Study

KEYWORDS Rotator cuff repair, patient reported outcomes, age, elderly

Rotator cuff disease affects millions of patients every year and commonly causes shoul-
der pain and disability.1 Rotator cuff tears are often related to advancing age; Kim et al. 
found that when 237 asymptomatic shoulders were screened with ultrasonography, approx-
imately 20% of the participants aged 60-69 years had a rotator cuff tear compared to 40.7% 
of subjects older than 70 years.2 Other factors associated with higher likelihood of having a 
rotator cuff tear are history of trauma, smoking, family history, and heavy labor.3 While the 
presence of a rotator cuff tear does not always lead to disability, those who are symptomatic 
can experience significant pain, sleep deprivation, loss of strength, limitation in perform-
ing activities of daily living (ADLs), restriction of leisure activities, inability to carry out 
work-related duties, and negative emotional side effects.4
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Rotator cuff tears pose a considerable burden on society, 
and physical therapy is usually the preferred initial treatment 
recommendation. For those who have failed physical therapy, 
arthroscopic rotator cuff repair is a well-established technique with 
satisfactory clinical outcomes. Although Mather et al. showed that 
rotator cuff repair is cost-saving for society in younger patients 
and cost-effective for all patient groups,5 literature suggests that 
some patients continue to have pain despite surgery.6 Therefore, 
evaluating factors that predispose patients to higher rates of 
residual postoperative pain is important in setting more accurate 
preoperative expectations regarding surgical outcomes.  

There is conflicting evidence in the literature regarding age and 
its correlation with outcomes after rotator cuff repair. While some 
studies suggest that older patients have lower postoperative func-
tional and pain scores,7-10 others have shown that there is no differ-
ence in outcomes in younger versus older patients undergoing ro-
tator cuff repair.11 The primary aim of this study was to determine 
whether a patient’s age affects patient reported outcome measures 
after rotator cuff repair. We hypothesized that older patients un-
dergoing rotator cuff repair would perform no differently on stan-
dardized outcome-measuring tools used to assess patients’ recov-
ery compared to younger patients undergoing rotator cuff repair.

METHODS

Approval by the institutional review board was obtained prior to 
the initiation of the study. This was a prospective cohort study consist-
ing of 1,144 patients who underwent arthroscopic rotator cuff repair, 
after failing all nonoperative treatment measures, from 2013-2016 by 
a total of three surgeons. After review of current literature on age as-
sociations with rotator cuff repair outcomes, we divided patients into 
three cohorts based on age at the time of surgery: 

• Group I (< 55 years)
• Group II (55-69 years)
• Group III (70+ years)

All participants were administered a preoperative survey con-
sisting of the following outcome-measuring tools: 

i. Visual Analog Scale (VAS)12 to measure overall 
pain level

ii. Veterans Rand 12-Item Health Survey (VR-12)13, 
a standard self-reported global health measure tool 
to assess a patient’s overall perspective of their health

iii. American Shoulder and Elbow Surgeons Shoul-
der Score (ASES)14 to measure functional limita-
tions and pain of the shoulder

iv. Pre-operative form consisting of four questions 
regarding their expectations of recovery

v. Single Assessment Numeric Evaluation (SANE)15 
shoulder score to determine a patient self-assess-
ment of their shoulder function

vi. Simple Shoulder Test (SST)16 to assess functional 
disability of the shoulder based on 12-item score card

The same outcome measures were reassessed at 3 months, 
6 months, 1 year, and 2 years postoperatively. Interim surveys 
were sent at 2 weeks and 6 weeks assessing VAS pain and pain 
medication use.

The scores for all functional assessment metrics were tal-
lied for each cohort at each of the time points of data collec-
tion pre- and post-operatively. The analytic sample for each 
analysis included subjects who had 1- or 2-year data available.  
Descriptive statistics are presented for baseline characteris-
tics. The Chi-Square test or Kruskal-Wallis test were used to 
test for age group differences in baseline characteristics for 
categorical and continuous variables, respectively. Linear 
mixed effects models were used to assess the association be-
tween age group and outcome over time. Models were adjust-
ed for baseline covariates that were imbalanced between the 
age groups.

RESULTS

Patient Characteristics

There were statistically-significant differences among the 
three age groups in terms of smoking status, workman’s com-
pensation status and mean body mass index (BMI) (Table 1). 
Smoking status and workman’s compensation status imbalanc-
es were adjusted for in the analysis.

There were a total of 473 patients in Group I, 578 patients 
in Group II, and 93 patients in Group III who underwent ro-
tator cuff repair during the data collection period. All patients 
were administered the preoperative and postoperative surveys 
at each of the study time points. Response rate ranged from 
46% to 58% for Group I, 50% to 63% for Group 2, and 48% 
to 67% for Group III for each of the surveys at the end of 
Year 2. The analytic cohort consisted of patients who com-
pleted either 1- or 2-year follow-up. For the analytic cohort, 
Group I had a total of 276 patients, Group II had 364 patients, 
and Group III had 61 patients. Clinical characteristics of each 
group were assessed to evaluate rotator cuff tear size, acui-
ty, duration of symptoms, tendon quality, and tear thickness. 
Much of the tear size data was missing in the database, mak-
ing comparisons difficult, as such, we have included this as a 
limitation.

Postoperative Pain

Patients in all three groups experienced a statistically 
significant improvement in pain after undergoing rotator 
cuff repair (p=<.0001) (Table 2). Patients in Group I had an 
average pain rating of 4.9 on the VAS before surgery and 1.3 
two years postoperatively. Patients in Group II had an average 
pain rating of 4.6 before surgery and 1.2 at the end of second 
postoperative year. Patients in Group III had an average pain 
rating of 5.2 before surgery and 0.9 two years after surgery. All 
three age groups’ VAS scores postoperatively meet the Minimal 
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Clinically Important Differences 
(MCID) for this measure. Tashjian 
et al. reported a minimum change of 
3 points on a 10-point VAS scale to 
be clinically significant in patients 
treated for rotator cuff disease.17 
Patients across all three age groups 
saw similar magnitude of pain 
improvement after rotator cuff repair. 
These results are summarized in 
Figure 1 in Appendix*.

This overall improvement in pain 
was noted across all three groups with 
surgery on the ASES assessment tool as 
well. All three age groups experienced 
a statistically significant improvement 

Patient Characteristic Overall <55 years 55-69 years >70 years p-value

Age at Surgery, years
(Mean ± Standard Deviation) 58.18 ± 38.85 47.35 ± 6.39 61.22 ± 4.16 88.56 ± 2.5 -

Sex 0.3273

Male 395 (56.4%) 162 (59%) 196 (54%) 37 (62%) .

Female 305 (43.6%) 114 (41%) 168 (46%) 23 (38%) .

Ethnicity 0.1739

Non-Hispanic White 647 (94.6%) 247 (92%) 344 (97%) 56 (93%) .

Non-Hispanic Black 17 (2.5%) 9 (3%) 6 (2%) 2 (3%) .

Hispanic 20 (2.9%) 12 (4%) 6 (2%) 2 (3%) .

Smoker 0.0209

No 659 (95.6%) 252 (93%) 347 (97%) 60 (98%) .

Yes 30 (4.4%) 19 (7%) 10 (3%) 1 (2%) .

Diabetes Mellitus 0.1993

No 665 (96.0%) 265 (97%) 340 (95%) 60 (98%) .

Yes 28 (4.0%) 8 (3%) 19 (5%) 1 (2%) .

Workman’s Compensation 0.0156

No 616 (89.1%) 233 (86%) 324 (90%) 59 (98%) .

Yes 75 (10.9%) 38 (14%) 36 (10%) 1 (2%) .

Patient demographicsTABLE 1

95% CI

VAS PAIN Estimate Std Err p-value Lower Upper

1 Year change <55 3.5881 0.157 <.0001 3.2799 3.8964

1 Year change 55-69 3.4134 0.136 <.0001 3.1456 3.6812

1 Year change 70+ 3.6488 0.335 <.0001 2.9919 4.3057

2 Year change <55 3.6954 0.176 <.0001 3.3490 4.0418

2 Year change 55-69 3.4884 0.153 <.0001 3.1887 3.7881

2 Year change 70+ 4.0512 0.365 <.0001 3.3349 4.7674

Change in VAS pain ratings over time across all groups after rotator 
cuff repair

TABLE 2
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in ASES shoulder index scores over time 
(p<.0001) (Table 3). Patients in Group 
I improved by 38 points, Group II by 
35.4 points, and Group III by 41 points 
two years after surgery compared to 
preoperative baseline for ASES shoul-
der index score. All age groups met the 
MCID value for the ASES pain index 
score as described by Tashjian et al.18 
All three age groups experienced a sta-
tistically significant improvement in 
ASES shoulder function scores over 
time (p<.0001) (Table 4). Patients in 
Group I improved their ASES function 
score by 11.5 points, those in Group II 
by 10.9 points, and those in Group III 
by 11.7 points by the end of two year 
follow up. None of the groups met 
the MCID value for ASES function 
score which would be a 12.03-point in-
crease.18 These results are displayed in 
Figure 2 Appendix*.

Postoperative Function

All patients demonstrated improve-
ment in shoulder function after rotator 
cuff repair. SANE and SST were used to 
assess functional disability experienced 
by patients due to rotator cuff tear. All 
three groups experienced a statistically 
significant increase in SANE score af-
ter surgery (p<.0001) (Table 5)—Group 
I SANE score increased by 47 points, 
Group II by 38.6 points, and Group III 
by 43.7 points two years after surgery 
compared to their preoperative baseline 
(Figure 3 Appendix*). All three groups 
met the minimal important difference 
value for SANE score, namely at least a 
27.25-point increase.19

Similarly, SST score also approximate-
ly doubled after surgery across all three 
age groups. Group I SST increased by 
40.6 points, Group II by 45.1 points, and 
Group III by 64.9 points two years post-
operatively. All three groups experienced 
a statistically significant increase in SST 
score after surgery (p<.0001) (Table 6). 
All Groups met the MCID value for SST 
score.18 While Groups I and II saw the 
most improvement one year after surgery, 
Group III continued to see improvement 
in shoulder function even after Year 1 
(Figure 4 Appendix*). 

Overall Health Assessment

VR-12 form was used to assess patients’ overall health. The VR-12 form consisted of a se-
ries of questions about mental health, emotional health, physical health, and social function-

95% CI

ASES Shoulder Index Estimate Std Err p-value Lower Upper

1 Year change <55 -35.2226 1.266 <.0001 -37.7082 -32.7369

1 Year change 55-69 -33.8776 1.100 <.0001 -36.0380 -31.7172

1 Year change 70+ -34.0621 2.690 <.0001 -39.3434 -28.7808

2 Year change <55 -37.3592 1.444 <.0001 -40.1941 -34.5243

2 Year change 55-69 -35.5454 1.247 <.0001 -37.9943 -33.0965

2 Year change 70+ -37.5762 2.983 <.0001 -43.4354 -31.7170

Change in ASES Shoulder Index score over time across all groups after 
rotator cuff repair

TABLE 3

95% CI

ASES Shoulder Function Estimate Std Err p-value Lower Upper

1 Year change <55 -10.2722 0.416 <.0001 -11.0891 -9.4553

1 Year change 55-69 -10.0750 0.361 <.0001 -10.7842 -9.3658

1 Year change 70+ -9.4719 0.884 <.0001 -11.2071 -7.7367

2 Year change <55 -11.2169 0.459 <.0001 -12.1190 -10.3148

2 Year change 55-69 -10.8933 0.396 <.0001 -11.6713 -10.1154

2 Year change 70+ -10.6050 0.950 <.0001 -12.4701 -8.7399

Change in ASES Shoulder Function score over time across all groups after 
rotator cuff repair

TABLE 4

95% CI

SANE Estimate Std Err p-value Lower Upper

1 Year change <55 -40.9978 1.839 <.0001 -44.6085 -37.3872

1 Year change 55-69 -39.9421 1.589 <.0001 -43.0628 -36.8215

1 Year change 70+ -35.9182 3.946 <.0001 -43.6660 -28.1704

2 Year change <55 -46.0457 2.207 <.0001 -50.3806 -41.7107

2 Year change 55-69 -38.8522 1.894 <.0001 -42.5725 -35.1320

2 Year change 70+ -40.6738 4.518 <.0001 -49.5500 -31.7975

Change in SANE score over time across all groups after rotator cuff repairTABLE 5
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ing. The VR-12 is separated into a physical component score (PCS) and a mental component 
score (MCS). The higher the score, the better the patient’s perception of their overall health. 
All three groups demonstrated statistically significant improvement in the VR-12 PCS after 
rotator cuff repair (p<.0001) (Table 7). From pre-treatment to two years postoperative, Group 

I VR-12 PCS increased by 17.2 points, 
Group II by 13.6 points, and Group III by 
12.8, all reaching the minimal important 
difference value of a 2.57-point change.19 
All three groups also significantly im-
proved in the VR-12 MCS from pre-treat-
ment to two years postoperative (Table 8). 
Group I saw a 2.1-point increase, Group 
II a 1.4-point increase and Group III a 
3.5-point increase. Groups I and III met 
the minimal important difference for VR-
12 MCS with a point increase of at least 
1.87 points.19

DISCUSSION

The incidence of rotator cuff tears in-
creases with age. With more elderly pa-
tients opting for surgical treatment in the 
recent years, there has been some debate 
about outcomes after rotator cuff repair 
in this patient population. Prior stud-
ies have shown that those aged 65 years 
or older are predisposed to larger tears, 
which can be associated with higher risk 
of tendon degeneration and increased 
difficulty of repair.20 Furthermore, older 
patients are also more likely to have mul-
tiple medical comorbidities like diabetes 
mellitus, which can interfere with wound 
healing and immune response.21 Due to 
these factors and others, it has been theo-
rized that perhaps older patients may not 
do as well as younger patients in terms of 
function and pain after rotator cuff re-
pair. However, evidence in the literature 
has been contradictory. 

A recent retrospective study by Chung 
et al. showed that health-related quality of 
life (HRQL) score after rotator cuff repair 
was negatively correlated with age in multi-
variate analysis.7 Despite this negative cor-
relation, the overall HRQL score improved 
on average across all ages after rotator cuff 
repair.7 Another retrospective study by 
Tashjian et al. found that increased age 
was associated with lower healing rate as 
assessed by ultrasound after double-row 
rotator cuff repair.9 Despite this negative 
correlation, there was significant improve-
ment in VAS score, ASES score, and other 
outcome-measurement tools compared to 
baseline after rotator cuff repair.9 Further-
more, Park et al showed in their systematic 
review that structural integrity after rota-
tor cuff repair did not affect final clinical 

95% CI

SST Estimate Std Err p-value Lower Upper

1 Year change <55 -36.9251 1.912 <.0001 -40.6808 -33.1695

1 Year change 55-69 -37.9133 1.651 <.0001 -41.1566 -34.6700

1 Year change 70+ -36.2934 4.251 <.0001 -44.6442 -27.9426

2 Year change <55 -39.8488 2.124 <.0001 -44.0219 -35.6756

2 Year change 55-69 -40.6899 1.824 <.0001 -44.2735 -37.1063

2 Year change 70+ -37.9486 4.618 <.0001 -47.0229 -28.8742

Change in SST score over time across all groups after rotator cuff repairTABLE 6

95% CI

VR-12 Physical Estimate Std Err p-value Lower Upper

1 Year change <55 -11.8246 0.564 <.0001 -12.9324 -10.7167

1 Year change 55-69 -11.2779 0.487 <.0001 -12.2344 -10.3213

1 Year change 70+ -8.1757 1.202 <.0001 -10.5359 -5.8154

2 Year change <55 -12.9799 0.637 <.0001 -14.2315 -11.7284

2 Year change 55-69 -12.3281 0.547 <.0001 -13.4018 -11.2544

2 Year change 70+ -9.2627 1.310 <.0001 -11.8349 -6.6904

Change in VR-12 Physical score over time across all groups after rotator 
cuff repair

TABLE 7

95% CI

VR-12 Mental Estimate Std Err p-value Lower Upper

1 Year change <55 -2.2583 0.644 0.0005 -3.5223 -0.9942

1 Year change 55-69 -1.2748 0.556 0.0222 -2.3669 -0.1827

1 Year change 70+ -2.7905 1.370 0.0421 -5.4807 -0.1003

2 Year change <55 -1.9107 0.721 0.0082 -3.3264 -0.4951

2 Year change 55-69 -1.1935 0.619 0.0542 -2.4085 0.02148

2 Year change 70+ -3.4214 1.482 0.0214 -6.3333 -0.5094

Change in VR-12 Mental score over time across all groups after rotator cuff 
repair

TABLE 8
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outcome and patients older than 75 years of age saw significantly 
improved clinical outcomes after rotator cuff repair.22

Our study results corroborated the results of these prior stud-
ies. We found that patients across all age groups experienced 
statistically significant improvement in pain and function after 
rotator cuff repair. There was significant improvement in VAS, 
ASES, SST, VR-12 and SANE scores after surgery compared to 
patients’ preoperative baseline. Furthermore, we also found that 
patients can continue to see improvement in these scores up to 
two years after surgery. Interestingly, we noted that patients old-
er than 70 years of age had a greater point increase in VR-12 
score one year after surgery compared to their younger cohorts. 
The VR-12 score represents patients’ self-reported assessment of 
their overall mental, emotional, and physical health. It is unclear 
whether this statistically significant difference in VR-12 score 
improvement translates to clinically significant difference. Nev-
ertheless, our results show that rotator cuff repair in elderly pa-
tients results in very favorable outcomes. 

One of the weaknesses of our study is that our study results, 
like with any survey results, are subject to nonresponse bias. The 
response rate was 74%. A potential limitation to this study is 
that we did not assess which of the non-responders had expired 
during the study period. Therefore, the population of non-re-
sponders could include those subjects that had passed. Addition-
ally, we aimed to evaluate any significant differences in clinical 
characteristics including tear size, acuity, duration of symptoms, 
tendon quality and tear thickness, but many of the data were 
missing from the database, limiting further analysis of these 
variables beyond descriptive statistics. A final limitation was our 
inability to adjust for BMI due to incomplete data.

CONCLUSION

There was no effect of patient age on clinical outcomes 
after rotator cuff repair. Older patients did just as well as 
younger patients after rotator cuff repair on standardized out-
come-measurement tools assessing shoulder pain, function, 
and overall health.

*APPENDIX

Supplementary material available from:

http://www.orthojournalhms.org/volume20/supplementary-
Material.html
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