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Background: Golfis a popular sport involving overhead activity and engagement of the rotator cuff (RC). This study aimed to determine to
what level golfers were able to return to golf following RC repair, the barriers to them returning to golf and factors associated with their fail-
ure to return to golf.

Methods: Patients preoperatively identifying as golfers undergoing RC repair at the study centre from 2012 to 2020 were retrospectively fol-
lowed up with to assess their golf-playing status, performance and frequency of play and functional and quality of life (QoL) outcomes.
Results: Forty-seven golfers (40 men [85.1%] and 7 women [14.9%]) with a mean age of 56.8 years met the inclusion criteria, and 80.1%
were followed up with at a mean of 27.1 months postoperatively. Twenty-nine patients (76.3%) had returned to golf with a mean handicap
change of +1.0 (P=0.291). Golf frequency decreased from a mean of 1.8 rounds per week preinjury to 1.5 rounds per week postoperatively
(P=0.052). The EuroQol 5-dimension 5-level (EQ-5D-5L) index and visual analog scale (EQ-VAS) score were significantly greater in those
returning to golf (P=0.024 and P=0.002), although functional outcome measures were not significantly different. The primary barriers to
return were ipsilateral shoulder dysfunction (78%) and loss of the habit of play (22%).

Conclusions: Golfers were likely (76%) to return to golf following RC repair, including mostly to their premorbid performance level with
little residual symptomatology. Return to golf was associated with a greater QoL. Persistent subjective shoulder dysfunction (78%) was the
most common barrier to returning to golf.

Level of evidence: Level IV.
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INTRODUCTION

Golf is a popular worldwide sport with rounds typically lasting
between 3.5-6 hours [1,2]. While played by individuals of all
ages, most golfers are unusually frequently adults of middle or
older age [3]. Whilst golf has well-established benefits, including
positive impacts on wellness, cardiorespiratory health and meta-

bolic health profiles [4], the golf swing is a repetitive and strenu-

ous motion, and injuries can occur [5]. A systematic review has
reported that the elbow (24.9%), shoulder (18.6%) and lumbar
spine (15.2%) are the sites most commonly injured in amateur
golfers [6]. A range of shoulder pathologies have been reported
in golfers [7-9], primarily affecting their lead shoulders during
their swing [10].

Persons who play golf may also sustain injuries in everyday life

that can impact their golf. Rotator cuff (RC) tears are a common
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shoulder pathology in middle-aged and older adults [11], and the
RC in health has been shown in electromyographic analyses to
be actively engaged in both lead (non-dominant) and trail (dom-
inant) shoulders throughout the golf swing [12,13]. The involve-
ment of the RC musculature in the golf swing is asymmetric,
with the supraspinatus and infraspinatus muscles mostly engaged
in the lead shoulder during acceleration and follow-through of
the swing and the subscapularis primarily involved in the trail
shoulder from the start of the downswing [12,13]. Whilst golfers
can sustain non-golfing shoulder injuries in a similar manner to
the wider population, it has been suggested that overuse syn-
dromes account for 92% of RC tears in golfers [5].

Given the significant involvement of the RC in the golf swing,
symptoms from RC tears can restrict patients ability to play golf
at their usual premorbid level or even participate in golf at all [9].
RC repair is a procedure typically employed to address tears un-
suitable for nonoperative management or for which nonoperative
management has failed [14], and systematic reviews of the litera-
ture have reported that most patients are able to return to sport
postoperatively [15]. However, lower rates of return have been
reported in baseball and softball pitchers, which are sports with
significant engagement of the shoulder, and rates of return to the
same level of play for these patients have been reported to be as
low as 38% [16]. However, there is a paucity of literature explor-
ing the return to golf following RC repair despite the shoul-
der-specific demands of golf, and, as such, surgeons and physi-
cians are unable to reliably counsel patients about this preopera-
tively.

The primary aim of this study was to determine whether golf-
ers undergoing RC repair were able to return to golf postopera-
tively and to what level they returned to. Secondary aims includ-
ed revealing the barriers to returning to golf and the factors asso-

ciated with failing to return to golf.

METHODS

Approval was obtained from the Research Ethics Committee,
South East Scotland Research Ethics Service, Scotland (16/
§5/0026) for analysis and publication of the presented data. Data
collection was carried out in accordance with the general medical
council guidelines for good clinical practice and the Declaration
of Helsinki. Informed consent was obtained from all patients.
Patients were identified from a prospectively compiled elective
shoulder surgery database held at the study centre. Patient-re-
ported outcome measure (PROM) completion Quick Disabilities
of the Arm, Shoulder and Hand (QuickDASH) was used to de-

termine which patients were golfers (by them answering the

110

sports module component). All golfers who underwent RC re-
pair between 2012 and 2020 for whom outcomes were available
over a period of =12 months postoperatively were included. Pa-
tients not consenting to follow-up, individuals aged <18 years
and patients with associated ipsilateral bony injury were exclud-
ed. The decision to undergo concomitant subacromial decom-
pression (SAD) was made on a case-by-case basis by the fellow-
ship-trained specialist shoulder surgeon performing the RC re-
pair according to the case history, clinical examination and intra-
operative findings. For biceps pathology, tenodesis was per-
formed where possible, but where the tendon was found to be of
extremely poor quality intraoperatively, tenotomy was performed
instead. Demographic data were collected preoperatively. Patients
were retrospectively followed up with to collect PROMs in order
to assess whether they had returned to golf following surgery and
to determine their degree of involvement in golf and their post-
operative performance level. RC tear size was determined using
preoperative magnetic resonance imaging scans or intraoperative
measurements. Tear size was then grouped according to the
DeOrio and Cofield classification [17].

Patient-Reported Outcome Measures

PROMs collected included the QuickDASH score [18] (scored
0-100 points total, with 0 points representing the best-possible
score or least-symptomatic state), the Oxford Shoulder Score
(OSS) [19] (scored 0-48 points total, with 48 points representing
the best-possible score), the Western Ontario Shoulder Instability
(WOSI) score [20] (scored 0-2,100 points, with higher scores re-
flecting greater degrees of shoulder disability) and the EuroQol
5-dimension 5-level (EQ-5D-5L) general health questionnaire
[21] (scored on a scale of —0.594 to 1 points, where 1 point rep-
resents perfect health and negative values are indicative of a
health state perceived as worse than death [22]). A 20-cm visual
analog scale (VAS) was used to assess the current health-related
quality of life, which was scored from 0 (worst health) to 100
(best health) points.

Patient satisfaction was assessed by asking the question “How
satisfied are you with your operated shoulder?”; their responses
were recorded using a 5-point Likert scale, as follows: “very satis-
fied,” ‘satisfied,” “neither satisfied nor dissatisfied,” “dissatisfied”
and “very dissatisfied.” Satisfaction was then dichotomised into
“satistied” and “dissatisfied.” ‘Satisfied” included “satisfied” and
“very satisfied” responses, while the remaining answers fell under
“dissatisfied.” Pain was assessed on a scale of 0-100 points, with 0
points representing no pain and 100 points indicating the worst

pain possible.
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Golf-Related Outcomes

Golfers were asked how often they had played golf prior to the
onset of their shoulder symptoms, whether they were able to play
following symptom onset, and whether they returned to golf
postoperatively. They were also asked if returning to golf was a
primary motivator for undergoing RC repair. Patients who re-
turned to golf were asked to define how satisfied they were with
their involvement in the game of golf since shoulder surgery on a
5-point Likert scale, with responses scored, coded and dichoto-
mised in the same manner as the process for shoulder satisfac-
tion. Further golf-specific outcomes assessed included premorbid
and postoperative handicap, premorbid and postoperative golf
frequency and pain severity during play (none, mild, moderate
or severe). A higher golf handicap (or positive change in handi-

cap) was reflective of worse golf performance.

Rehabilitation

A poly-sling was used in all cases for 4 weeks. On the day follow-
ing surgery, patients’ postoperative rehabilitation commenced
with gentle pendular exercises. At 4 weeks postoperatively, for-
mal physiotherapy was started for all patients, progressing from
both passive and active movement to full active range of move-
ment at 8 weeks postoperatively. Patients then completed
strengthening training for 3 months. As there was no validated
return to golf recovery protocol following RC repair, the return
to golf for these patients was an individualised decision at the
physiotherapists’ discretion based on patients’ pain, range of

movement and strength.

Statistical Analysis

The IBM SPSS ver. 24.0 (IBM Corp.) was used for all analyses.
Continuous data were assessed for normality using the Shap-
iro-Wilk test and presented using mean and standard deviation
(SD) values. Continuous variables were assessed using indepen-
dent and paired Student t-tests or non-parametric equivalents if
the distribution was non-normal. Chi-square tests (or Fisher’s ex-
act test if group size <5) were used to assess differences in dichot-
omous outcomes between groups. Effect sizes were presented as
Cohens D (D) values for t tests or odds ratio (OR) values for chi-
square tests. Cohen’s D values of 0.2 were considered small, those
of 0.5 were considered medium and those of 0.8 were considered
large [23]. Significance was set at the a=0.05 level.

RESULTS

Study Demographics

Forty-seven shoulders (44 patients) meeting the inclusion criteria

https://doi.org/10.5397/cise.2022.01361

underwent RC repair during the study period, and 38 (80.1%)
had postoperative golfing outcomes available at a mean of 27.1
months of follow-up. Forty shoulders (85.1%) were male, with an
overall mean age of 56.8 years (SD, 10.0 years) and a mean body
mass index (BMI) of 27.5 kg/m’ (SD, 3.7 kg/m?). Forty-five
shoulders (95.7%) were right-handed. Thirty-four repairs
(72.3%) were performed on patients’ trail shoulders; meanwhile,
84.2% of RC repairs were performed alongside concomitant ipsi-
lateral shoulder procedures, most commonly SAD (52.6%) and
biceps tenotomy (23.7%). The nine shoulders (77.7% male) un-
available at follow-up were similar in age and BMI to those that
were followed up with (P=0.10 and P=0.09, respectively) and
underwent a similar proportion of concomitant shoulder proce-
dures (88.9% of cases, most commonly SAD [66.6%] or biceps
tenotomy [44.4%], P=0.45). One patient returned to the clinic
with reinjury and was awaiting revision RC repair at the time of
last assessment, and one patient experienced a postoperative ad-

hesive capsulitis that resolved with physiotherapy.

Golfing Outcomes

Preoperatively, 86.8% of patients were unable to play golf due to
symptoms from their affected shoulder, while 10.5% of cases
were able to play at the same frequency following the onset of
shoulder symptoms and 2.6% were able to play at a reduced fre-
quency. The desire to return to golf was an important motivator
for patients when deciding whether to undergo RC surgery in
15.8% of cases.

We found that 76.3% of enrolled golfers returned to golf post-
operatively. All patients undergoing surgery had the desire to re-
turn to golf but were unable to do so due to a range of factors.
The reasons reported for failure to return are presented in Table
1. Patients returning to golf were satisfied with their involvement
in the sport in 93.1% of cases. Of the patients returning to golf, 2
patients no longer recorded a golf handicap, and the remainder
reported a mean handicap change of +1.0 (SD, 4.7; P=0.291). Of
those who returned to golf, 62.1% reported no pain during play,
34.5% reported mild pain and 3.4% reported moderate pain. Pa-
tients’ golfing frequency was 1.8 times/wk (SD, 1.1) preinjury and
1.5 times/wk (SD, 1.2) postoperatively (P =0.052).

Patient and Surgical Factors Associated with the Return
to Golf

There was no significant difference in the preoperative EQ-5D-
5L index (P=0.174), EQ-VAS score (P=0.290), pain score
(P=0.713), OSS (P=0.572), QuickDASH score (P=0.071) or
WOSI (P=0.689) between those returning and not returning to

golf. There were also no preoperative differences in demographics,
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symptom duration, golf involvement and tear size and type be-
tween those who returned to golf and those who did not (Table
2). Surgical procedures performed for patients returning and not
returning to golf, respectively, are presented in Table 3; 44.4% of
patients who underwent biceps tenotomy returned to golf com-
pared to 86.2% of patients who did not undergo biceps tenotomy
(OR, 0.128; P=0.020). There was no significant association be-

tween return to golf rates and whether the lead or trail shoulder

Functional and Quality of Life Measures
Postoperative EQ-5D-5L index and EQ-VAS scores were signifi-

cantly greater (better) in patients returning to golf postoperative-
ly (P=0.024 and P=0.002, respectively). There was no significant

difference in postoperative functional outcomes or pain scores

Table 3. RC procedures performed for patients returning and not re-
turning to golf

was operated on (63.6% and 81.5%, respectively, P=0.401). All SUNRE Returned to golf
patients able to play golf preoperatively continued to play golf Yes (n=29) No (n=9)
following RC repair. RC repair
Supraspinatus 14 3
Subscapularis 5 1

Table 1. Reasons for golfers not returning to play following rotator Supraspinatus+subscapularis 1 1
cuff repair Supraspinatus+infraspinatus 3 1
Reason for not returning No. of patients Supraspinatus+infraspinatus+subscapularis 6 3
Lost the habit of playing 2 Biceps tenodesis 5 0
Ipsilateral shoulder Biceps tenotomy 4 5

Pain alone 2 Humeral head microfracture 2 0

Pain and weakness 1 Subacromial decompression 16 4

Pain and stiffness 1 AC]J excision 4 0

Weakness and stiffness 1 AC]J reconstruction 1 0
Other medical reasons Capsular release 6 1

Mental health Rotator interval release 3 3

Contralateral rotator cuff tear 1 RC: rotator cuff, ACJ: acromioclavicular joint.
Table 2. Preoperative demographics and golf factors for patients returning and not returning to golf

. Returned to golf

Demographic Yes (n=29) : No (n=9) P-value
Sex (male:female) 24:5(82.8:17.2) 9:0 (100:0) 0.312
Handedness (right) 28 (96.6) 8(88.9) 0.422
Shoulder dominance (lead) 7(24.1) 4(44.4) 0.401
Age (yr) 55.9+10.0 54.9+10.7 0.796
Body mass index (kg/m?) 27.7+3.7 284+4.1 0.653
Smoking 4(13.8) 4(44.4) 0.086
Follow-up (mo) 27.6+£23.0 254+159 0.800
Symptom duration (mo) 31.5+45.7 26.0+34.6 0.740
Tear type 0.436

Degenerative 19 (65.5) 4(44.4)

Traumatic 10 (34.5) 5(55.6)
Preoperative golf participation (playing) 5(17.2) 0 0.312
Premorbid handicap 17.1+£7.9 17.7+£7.3 0.860
Premorbid golf frequency (rounds per week) 0.157

<1 6(20.7) 4(444)

1-1.9 7 (24.1) 1(11.1)

2-2.9 10 (34.5) 4(44.4)

>3 6(20.7) 0
Rotator cuff tear size 0.954

Small 2(69) 1(11.1)

Medium 18 (62.1) 5 (55.5)

Large 4(13.8) 1(11.1)

Massive 5(17.2) 2(22.2)

Values are presented as number (%) or mean * standard deviation.
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according to whether patients returned to golf or not. Postopera-
tive outcome measures for patients returning and not returning
to golf, respectively, are presented in Table 4. Notably, 86.8% of
patients overall were satisfied with their shoulder operation, with
96.6% of patients returning and 55.5% of patients not returning
to golf, respectively, being satisfied with their shoulder operation
(OR, 22.4; P=0.008).

Complications

Two patients were diagnosed with adhesive capsulitis of their op-
erated-on shoulder in the immediate postoperative period, re-
quiring distension arthrography; subsequently, 1 of these patients
returned to golf and 1 developed a recurrent RC tear. Two pa-
tients with clinical examination findings suggestive of repair re-
tear were found to have radiologically confirmed re-tear and
were awaiting revision RC repair at the time of follow-up, with

neither having returned to golf postoperatively.

DISCUSSION

The most important findings from this study were as follows: (1)
the rate of return to golf following RC repair was 76.3%, (2) most
patients returned to golf with similar handicaps and frequency of
play as their premorbid state, (3) patients who returned had
greater quality of life outcome measures compared to those who
did not return, and (4) persistent subjective shoulder dysfunction
(78%) was the most common barrier preventing patients from
returning to golf.

To our knowledge, this is the largest published series address-
ing golf outcomes for patients following RC repair, reporting a
return to golf rate of 76.3%. Published rates of returning to golf
following RC repair range from 60% to 100% [24,25], with small-
er series and subgroups within published papers on return to
sports documenting rates of >90% [25-29]. Whilst Vives et al. [9]

reported an 89.7% return to golf rate among 29 patients under-
going RC repair, a larger series documented in conference pro-
ceedings calculated a 75.6% rate of return postoperatively, which
is in keeping with the findings reported here [30]. The rate of re-
turn reported in our study is less than the 84.7% rate reported in
a systematic review analysing involvement in a range of sports
postoperatively [15], but concurs with the findings from a review
showing that 79% of baseball and softball players returned to
their sport following RC repair [16]. It has been highlighted that
reaching extremes of the overhead range of motion is not as nec-
essary for the golf swing compared to in throwing sports [9], but
golf does involve significant engagement of the shoulder muscu-
lature throughout the swing and a throwing-type motion [13].
Whilst postoperative outcomes for pain and function did not
significantly differ between patients who did and did not return
to golf, quality of life measures (as assessed by EQ-VAS and EQ-
5D-5L) were significantly greater in those who returned to golf.
This is an association and does not imply causation, but the ben-
eficial impacts of golf participation on health and wellness have
been well-documented [4]. Patients who returned to golf were
satisfied with their involvement in the game in 91.1% of cases,
which may be reflected in that those returning were found to be
able to play at a similar frequency as that during their premorbid
state with similar performance levels (as indicated by handicap
data) despite them being older. A systematic review investigating
golf outcomes following shoulder arthroplasty found similarly
maintained performance outcomes (according to both handicap
change and driving distance) [31]. Reduced postoperative per-
formance levels in elite athletes following RC repair have been
observed in professional tennis and baseball players [32,33], but
the golfers in this population are primarily recreational rather
than professional players. Given the lack of evidence in the litera-
ture addressing outcomes among elite golfers, it is difficult to de-

termine whether the outcomes observed in this study would be

Table 4. Postoperative outcome variables for patients returning and not returning to golf

Postoperative outcome variable Returned to golf Effect size” P-value
Yes (n=29) No (n=9)
EQ-5D-5L index 0.9+0.1 0.7+0.2 1.16 0.024°
EQ VAS 85.8+13.7 67.0+£17.0 1.22 0.002°
Pain score 59.0+404 57.3+34.7 0.04 0.913
0SS 423+79 334+14.1 0.78 0.124
WOSI 548.9+489.8 902.5+667.2 0.60 0.104
QuickDASH score 122+£17.0 32.4+30.0 0.83 0.105
Surgery satisfaction (% satisfied) 96.6 55.5 22.40" 0.008°

Values are presented as mean + standard deviation.

EQ-5D-5L: EuroQol 5-dimension 5-level, VAS: visual analog scale, OSS: Oxford Shoulder Score, WOSI: Western Ontario shoulder instability

score, QuickDASH: Quick Disabilities of the Arm, Shoulder and Hand.

YCohen’s D effect size reported unless otherwise specified; "Odds ratio; “Significant at a= 0.05 level.
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similarly applicable to this patient group. Despite the high rates
of satisfaction regarding postoperative golf involvement observed
in this study, 37.9% of patients experienced at least mild pain
during play. However, it has been reported that 47% of “healthy”
athletes experience shoulder pain during full performance, which
may account for these findings [34].

Whilst most reasons for failure to return to golf were related to
shoulder pain, weakness and stiffness (Table 1), two patients cit-
ed time out from the sport as their reason for non-return. As
86.8% of patients were unable to play preoperatively due to
shoulder disability, it remains unclear how long patients are
spending away from play due to RC tear symptoms. Orthopaedic
waiting lists have grown significantly in recent years, and stream-
lining this process could serve to reduce the duration of preoper-
ative morbidity prior to shoulder surgery [35,36]. In addition,
golf-specific rehabilitation protocols have been documented [37],
which could serve to optimise return to golf timelines and per-
formance, although adequately powered studies with control
groups will be required to determine their benefit.

Preoperative function, demographics and golfing variables
were not associated with rates of return to golf postoperatively. A
meta-analysis of the RC repair literature reported that patient
age, the involvement of multiple structures, tear size, diabetes
mellitus, cuff fatty infiltration, preoperative strength and insur-
ance status all affect outcomes following RC repair [38]. Biceps
involvement has also been reported to be a predictor of poor out-
comes following cuff repair [39]. Similarly, in this study, patients
who underwent RC repair with biceps tenotomy were signifi-
cantly less likely to return to golf compared to those not who did
not undergo biceps tenotomy. There was no association found
between RC tear size and return to golf, although this trend may
be accounted for by the lack of a broad range of tear sizes evident
in the study population, with 60.5% of tears measuring 1-3 cm in
size. The golf swing is asymmetric in nature, and the lead and
trail shoulders engage differing components of the RC to differ-
ent extents throughout the swing [12,13]. Despite the differing
strains across the lead and trail shoulders, shoulder dominance
did not impact the rate of return to golf in this study, in keeping
with the findings reported by Vives et al. [9] However, electromy-
ography has shown that the supraspinatus and infraspinatus are
more engaged in the lead shoulder, while the subscapularis is
more engaged in the trail shoulder [12], and study size prevented
us from investigating the interplay between shoulder dominance,
the individual muscles that were torn and golf performance post-
operatively.

This study should be interpreted considering its limitations,

including those commonly seen in retrospective studies, such as
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inconsistent reporting of information, loss to follow-up and lack
of a control group. However, loss to follow-up was limited to
19.9% of the population, which is less than the benchmark used
for quality assessments in retrospective series [40]. Additionally,
patients lost to follow-up had similar baseline demographics and
underwent similar procedures compared to those not lost to fol-
low-up. The patient population consisted predominantly of men,
although this is reflective of the overall golfing demographic. The
limited sample size predisposes the findings to type 2 error. Pa-
tients with clinical examination findings suggestive of an intact
RC repair did not undergo any direct radiological assessment of
RC integrity at final follow-up. Potentially, some of these patients
may have experienced a re-tear of their repair, although this has
been shown to not correlate with functional outcomes [41,42]. In
addition, various additional procedures were performed, and
other markers of cuff tear severity out with the number of struc-
tures requiring repair and the indication for additional proce-
dures were not measured. A further limitation existed in that
handicap was used as a proxy measure for performance, but fur-
ther metrics—including shot distances, club speed and accura-
cy—were not recorded. Furthermore, it has been proposed that
up to 92% of RC tears in golfers are secondary to overuse syn-
dromes [5]. However, this study reports outcomes for a high pro-
portion of traumatic RC tears. This may be because this study fo-
cuses solely on RC tears requiring surgical repair, discounting
those for which nonoperative management is most suitable. Fi-
nally, this study did not explore the impact of length of golf ca-
reer or time away from the game on patient outcomes, nor did it

assess the timing of return to golf postoperatively.

CONCLUSIONS

Golfers were likely (76%) to return to golf following RC repair,
which was associated with a greater health-related quality of life,
to their premorbid performance level with little residual symp-
tomatology. However, persistent subjective shoulder dysfunction
(78%) was the most common barrier preventing patients from

returning to golf.
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