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Strengths and limitations of this study

►► Strengths of the study include a randomised design, 
sham surgery control group, validated outcome 
measures, no drop-outs, and blinded follow-up and 
analyses.

►► Sickness absence in clinical trials is often based on 
self-report. In the present study, data on sick leave 
was derived from a complete national register, cod-
ed by a blinded independent coworker.

►► Limitations include the small sample size, lack of a 
detailed evaluation of work demands and lack of a 
non-surgical control group.

Abstract
Objectives  To compare days on sick leave and assess 
predictors of return to work following shoulder surgery.
Design  A secondary analysis of a randomised controlled 
trial.
Setting  Orthopaedic department.
Participants  114 patients with type II superior labral tear 
from anterior to posterior of the shoulder.
Interventions  Labral repair, biceps tenodesis or sham 
surgery.
Outcome measures  Sick leave was obtained from 
national registers for the last year before and 2 years 
following surgery. Total and shoulder related number of 
days on sick leave were obtained, using international 
diagnostic codes. We applied the difference-in-difference 
approach to compare the differences in the change in 
mean work days on sick leave between groups over time, 
backwards logistic regression and lasso regression to 
evaluate predictors.
Results  Mean total number of work days on sick leave 
during the 2 years after surgery was 148 (range 0–460) 
days. More than 80% of the sick leave days were taken 
by 22% of the patients. Days on sick leave classified as 
shoulder-related constituted 80% of the total. In all three 
treatment groups, the mean total number of days on sick 
leave doubled the year after surgery. Sham surgery and 
labral repair had fewer postoperative sickness absence 
days compared with biceps tenodesis but differences were 
not significant when adjusted for days of sick leave the 
year before surgery. Predictors of return to work at 2 years 
analysed by logistic regression were no sick leave (OR 8.0, 
95% CI 2.4 to 26.0) and moderate symptoms of anxiety 
or depression (OR 0.16, 95% CI 0.05 to 0.5) at inclusion. 
Similar results were obtained by lasso regression but 
manual work was an additional predictor.
Conclusions  Change in mean work days on sick leave 
comparing sham surgery, labral repair and biceps 
tenodesis, was not significantly different. Sick leave, 
symptoms of anxiety and depression, and manual work at 
inclusion predicted work status 2 years after surgery.
Trial registration number  NCT00586742.

Introduction
Up to one half of the population has expe-
rienced shoulder pain in the last year and 

shoulder pain is regarded as the third most 
common musculoskeletal problem.1–3 In a 
recent Norwegian study, upper-limb prob-
lems including shoulder pain, were the most 
frequent musculoskeletal pain localisation 
among employed people in primary care, and 
about one-fourth were on sick leave.4 Some of 
these patients are expected to be referred for 
shoulder surgery, and operative treatments 
receive public reimbursement in Norway 
in order to get patients back to work faster. 
There is little evidence of the cost-benefit 
and effectiveness of interventions on sick-
ness absence and return to work in patients 
with musculoskeletal pain.5 Epidemiological 
studies indicate that the use of arthroscopic 
shoulder surgery has risen dramatically over 
the last decades despite trials dating back to 
1993 failing to demonstrate any clear benefit 
compared with physiotherapy.6–13 Twenty-one 
thousand shoulder arthroscopic procedures 
were performed in public (National Health 
Service) hospitals in England in 2010, at an 
estimated cost of £50 million.6

Two recently published sham-controlled 
trials on arthroscopic acromion resection 
for subacromial pain and one trial on biceps 
tenodesis or labral repair for a glenoid labral 
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Table 1  Baseline characteristics of patients

Outcome
Biceps tenodesis
(n=38)

Sham surgery
(n=36)

Labral repair
(n=40)

Age (years), mean (SD) 37.0 (7.7) 41.2 (9.7) 40.5 (9.1)
Age <40 years, n (%) 22 (57.9) 14 (38.8) 17 (42.5)

Females, n (%) 15 (38.5) 14 (38.8) 17 (42.5)

Body mass index, mean (SD) 27.7 (5.6) 26.4 (3.8) 26.4 (4.3)

University education, n (%) 18 (47.3) 20 (55.6) 22 (56.4)

Manual work, n (%) 18 (47.3) 11 (30.6) 17 (42.5)

 � Taking analgesics daily or weekly, n (%) 7 (18.4) 5 (13.9) 6 (15.0)

Duration of shoulder symptoms >1 year, n (%) 29 (76.3) 29 (80.6) 25 (62.5)

 � Dominant shoulder involved, n (%) 27 (71.2) 30 (83.3) 28 (70.0)

WOSI (0–21 00), mean (SD) 1145 (392) 1025 (381) 1044 (316)

Rowe (0–100), mean (SD) 60.3 (10.0) 63.6 (10.9) 62.7 (9.7)
 � Reporting symptoms of anxiety or depression, n (%)
 � On sick leave, n (%)

10 (26.3)
18 (47.4)

9 (25.0)
12 (33.3)

12 (30.0)
15 (37.5)

WOSI, Western Ontario Shoulder Instability Index.

disorder, superior labrum tear from anterior to posterior 
(type II superior labral tear from anterior to posterior 
(SLAP) lesion), have failed to demonstrate any benefit 
of these surgical procedures over sham surgery on self-
reported pain and disability.14–16 Results for sickness 
absence have not yet been reported. From a societal 
perspective, costs of sick leave accounted for 84% of the 
total costs for shoulder pain in primary care.17 Sickness 
absence and productivity loss are indirect costs that in 
addition to direct medical costs such as consultation fee, 
medication, physiotherapy and surgery, make up the total 
costs.

Because the published sham-controlled studies found 
no improvement in self-reported pain or disability as a 
result of surgery, difference in sickness absence may not 
be expected. Nevertheless, reporting results on sickness 
absence is considered to be important both from a patient 
perspective and a societal perspective. Besides, previously 
published results include pain and disability, which are 
subjective self-report outcomes, while sickness absence 
may be objectively obtained from official registers and 
yield different findings.

Sickness absence and unemployment are not just 
regarded as important socioeconomic problems, they also 
represent additional public risk factors predicting future 
health-related quality of life and morbidity.18 19 The causes 
of sickness absence are considered to be multifactorial. 
Musculoskeletal and mental symptoms, as well as work-
related and sociodemographic factors are considered to 
be the most important factors contributing to sickness 
absence.20 21 There is little knowledge about predictors 
of return to work after shoulder surgery. Age, previous 
sick leave, education, job demands, mental symptoms, 
multimorbidity and effectiveness of surgery on pain and 

disability, are factors possibly associated with return to 
work.4 22–29

From the surgeons’ perspective, pathoanatomical 
changes observed by imaging or by the arthroscope are 
emphasised as determinants of sick leave and return to 
work. Indication for surgery is based on the repair model, 
which proposes that repair or resection will reduce pain 
and disability and enable the patient to return to work. 
Problems in applying this approach are that findings from 
imaging are often asymptomatic,30 treatment may be inef-
fective and other factors are important for returning to 
work. The challenge of diagnosing the patient’s problem 
and recommending the best treatment is apparently the 
case with labral lesions of the shoulder because a recent 
study reported a high prevalence (55%–72%) of labral 
lesions on MRI among asymptomatic middle-aged (45–60 
years) people.31 There is little evidence on return to work 
after surgery for labral lesions in particular, but one retro-
spective small study reported that patients on workers’ 
compensation had poorer clinical results.32 In another 
small study including patients on workers’ compensation, 
only 44% had returned to work at their previous level at 
an average follow-up of 2.5 years.33

From 2008 to 2016, we conducted a randomised trial to 
compare the efficacy of labral repair, biceps tenodesis and 
sham surgery.15 34 All patients had standardised postop-
erative physiotherapy. We found no group differences in 
improvements in pain and disability, as measured by the 
primary outcomes of Rowe score and Western Ontario 
Shoulder Instability Index (WOSI) at 6 months, and at 1 
and 2 years.15 The aim of the present study is to compare 
the differences in the change in mean work days on sick 
leave between groups over time, and to evaluate predic-
tors of return to work at 2-year follow-up.15
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Figure 1  Consolidated Standards of Reporting Trials flow diagram. SLAP, superior labral tear from anterior to posterior.

Methods
Participants and setting
From 2008 to 2014, we recruited 118 patients with clin-
ical symptoms and signs, positive MRI arthrography and 
arthroscopically verified isolated type II SLAP lesion. All 
patients had at least one positive clinical sign of a SLAP 
lesion and failed previous non-operative treatment.15 34 35 
The median age of the patients was 40 (range 18–64) 
years, and 47 (40%) were women. In the present study 
on sickness absence, we included all patients registered at 
the National Insurance Company. Four patients who were 
not employed at baseline were excluded (three students 
and one on disability pension). Baseline characteristics 
of the 114 patients analysed in the present study are 
reported in table 1.

All patients were operated by the same surgeon at the 
surgical department of Lovisenberg Deaconal Hospital in 
Oslo, which performs the largest number of operations 
for type II SLAP lesions in Norway. The hospital primarily 
serves patients from the Oslo area, but also serves patients 
whole South-Eastern Region of Norway with a population 
of about 2.6 million.

Randomisation and intervention
Patients with a suspected isolated type II SLAP lesion 
on clinical examination and MRI arthrography had 
arthroscopic diagnostic examination. Following confir-
mation of an isolated type II SLAP lesion, the patient 
was included in the randomisation procedure. An inde-
pendent statistician used the permuted block method 
of randomisation. Concealed allocation was organised 
by an independent secretary who distributed sealed 
opaque numbered envelopes to the head nurse in the 
operating room. The nurse opened the envelope and 
informed the surgeon about the allocated procedure to 
be performed.

Patients were randomly allocated to either labral repair, 
biceps tenodesis or sham surgery (figure 1). All patients 
had a standardised postoperative physiotherapy regimen 
provided by a physiotherapist or a manual therapist in 
primary healthcare. The full protocol and clinical results, 
including a detailed description of recruitment, inclu-
sion, randomisation, treatment, follow-up of patients, 
have been described previously.15 34 There were no major 
harms.
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Measurements
Sick leave
The outcomes in the present study are days on sick leave 
and return to work. We did not use self-reported days on 
sick leave because it has previously been reported to be 
unreliable.36 Data were obtained from the Norwegian 
Labour and Welfare Administration. All lawful residents of 
Norway are included in the Norwegian public insurance 
system, which provides health services, social service bene-
fits and pensions for all members of the National Insur-
ance Scheme. The workers’ compensation programme 
provides 100% coverage for lost income due to medically 
acknowledged sickness, disease or injury from the first day 
until the person can work again. The programme covers 
up to 52 weeks, and thereafter long-term benefits provide 
approximately 66% of former income. Patients can have 
long-term benefits for years until they receive disability 
pension, social security service or return to work. Only 
sick leave prescribed by a health care provider (physician, 
manual therapist or chiropractor) was recorded.

In Norway, workers are additionally allowed to 
prescribe themselves 10 days of sick leave per year without 
consulting a healthcare provider. This self-prescribed 
sickness absence was not recorded. Days with bene-
fits registered as sickness absence (including sick leave 
for the first 52 weeks and thereafter long-term benefit) 
were summarised. Graded sick leave was registered in 
percentage of a full working day. For example, 50% sick-
ness benefit for 5 days was converted to 2.5 days of sick 
leave. We estimated approximately 230 working days 
per year in Norway, and applied the maximal number 
of days on sickness absence of 230 days per year. In the 
present study, most patients in all three treatment groups 
routinely took about 6 weeks (30 working days) of sick 
leave after surgery.

Any sick leave, regardless of the diagnostic code 
applied, was registered. If any of the following diagnostic 
codes were used, sick leave was classified as shoulder-
related: ICD-10 (International Classification of Diseases 
and Related Health Problems, 10th Edition) M75, S40-
S49 or T03.2; ICPC L08, L80, L81, L87, L91, L92, L98 or 
L99. Five patients did not have data on sick leave in the 
national register. One was on disability pension (sham), 
three were students (two had sham and one biceps teno-
desis) and one was never on sick leave (labral repair). 
The first four were not employed at baseline and were 
excluded from the study, but the one who was employed 
and did not take sick leave was included. We specified 
neither the method for calculating the number of days on 
sick leave nor the possible predictors for return to work 
in the published study protocol,34 but the analysis strategy 
was planned before sick leave data were registered.

Predictors and clinical data
The trial’s primary clinical outcomes were the Rowe 
score and the WOSI at 6 and 24 months after surgery. We 
previously reported no differences in clinical outcomes 
or harms for the three treatment groups, and there were 

no major harms in any of the three groups.15 Patient 
report questionnaires were used to register predictors at 
baseline. Older age and low education were associated 
with sick leave in a recent Norwegian epidemiological 
study4 and both were registered as possible predictors of 
return to work at 2 years. Education was dichotomised 
as high (university education) or low (any other educa-
tion). Occupations involving a high intensity of force and 
upper arm elevation >90° were associated with increased 
rates of surgery for subacromial pain in a recent Danish 
study.22 We were not able to obtain an expert evaluation 
of work load in the included patients. Work was classified 
as manual if the patient reported to be engaged in daily 
manual work at the work place. Symptoms of anxiety and 
depression are possible predictors of disability and sick-
ness absence. For example, depression scores predicted 
disability in a recent large Norwegian study among 
patients accepted for rehabilitation.23 A single question 
about depression has been shown to be a valid screening 
tool.37 We obtained baseline information on symptoms 
of anxiety and depression from the EQ-5D and dichot-
omised answers into no symptoms or moderate/severe 
symptoms of anxiety and depression.38

Blinding
The patients, the treating physiotherapists/manual ther-
apists and the persons collecting and analysing the data, 
including sick leave, were blinded to group assignment.

Statistical analysis
The sample size in the randomised study was calculated 
to detect a clinically important difference of 10 points 
in the mean Rowe score. Sickness absence and return to 
work were listed as secondary outcomes in the published 
protocol but the statistical approach for these outcomes 
were not specified and analyses are therefore considered 
as post-hoc.

Results are presented as means (SD or 95% CI), medians 
(range), numbers (percentages) or OR (95% CI). We 
conducted separate analyses for shoulder-related sick 
leave according to the ICD-10 diagnoses described earlier. 
Because data were skewed, we used non-parametric 
methods to compare the number of work days on sick 
leave the year before surgery, and from 0 to 6 months, 
0 to 12 months and 12 to 24 months after surgery. We 
used that we had exact data on sick leave the year before 
the interventions and for 2 years after the interventions. 
The difference-in-difference (DID) approach was used 
to compare the differences in the change in mean work 
days on sick leave between groups over time. This statis-
tical method originated in the field of econometrics and 
is also called ‘controlled before-and-after study’. DID is 
commonly used in studies where randomisation is not 
possible.39 In the present study we used DID because we 
observed a significant difference in workdays on sick leave 
between groups before surgery, because data were skewed 
and because we had not obtained data on factors that 
may have influenced sick leave such as income, working 
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conditions and prescription practice of physicians. We 
attempted to obtain an unbiased estimate of the effect 
of the different treatments on sick leave by comparing 
the changes in outcome over time. We assumed that the 
effect of the unobserved factors was constant over time. 
In particular, we assumed that the patients did not change 
physicians prescribing sickness absence certificates and 
that patients’ working conditions and income stayed 
the same. DID was implemented as an interaction term 
between time and treatment group in a regression model. 
Results were analysed according to the principle of inten-
tion to treat.

In addition, we calculated the percentage of patients 
who had >200 days on sick leave during the 2 years of 
follow-up after surgery; compared the number of days on 
sick leave in those who had a reoperation with those who 
did not have a reoperation; and compared the clinical 
outcomes (Rowe and WOSI) at 2-year follow-up between 
those who had returned to work and those who had not.

Predictors of return to work at 2 years were evaluated by 
logistic backwards stepwise regression entering variables 
associated with return to work in the univariate analyses 
(p<0.20). In planning the analysis we hypothesised that 
the following variables could be associated with return 
to work 2 years after surgery: work days on sick leave the 
year before surgery; self-reported manual work (yes/
no); university education (yes/no); age; sex; duration of 
shoulder symptoms; >1 year (yes/no) treatment group; 
dominant shoulder involved (yes/no); anxiety/depres-
sion (none/moderate); baseline Rowe score.

Lasso penalised logistic regression was also conducted 
for model selection using the glmnet package in R.40 41 
The lasso model estimates the coefficients by minimising 
some objective function (in our case the negative log-
likelihood function) under the constraint that the sum 
of the absolute values of the coefficients is less than or 
equal to some ﻿‍λ‍. This constraint, or penalty term, forces 
some of the coefficients to be equal to zero when ﻿‍λ‍ gets 
sufficiently large, thereby resulting in a sparse model that 
only contains a subset of the variables. To obtain ﻿‍λ‍ we 
performed fivefold-cross-validation. Since the folds are 
selected at random, and our sample size is quite small, 
the results was subject to some noise. To account for this 
randomness, we replicated the process above 500 times 
and averaged the deviance across all values of ﻿‍λ‍. We then 
choose the ﻿‍ λ‍ with the lowest mean deviance across all 
samples.

Ethics and registration
All patients provided written informed consent. The 
protocol was registered at ​ClinicalTrials.​gov. The study 
is reported according to the Consolidated Standards of 
Reporting Trials guidelines.

Patient and public involvement
Patients and the public were not directly involved in plan-
ning this study.

Results
Sick leave
The design and conduction of the trial is reported in the 
flow chart (figure  1). Only patients employed at base-
line and registered by the National Insurance Company 
were analysed (114 of 118 patients). Baseline character-
istics for the 114 patients are described in table 1. The 
mean total number of working days on sick leave during 
the 2 years following surgery was 148 (range 0–460) for 
the whole study cohort. In the follow-up period, 80.7% 
of the sickness benefit days were taken by 21.9% of the 
patients. All interventions had patients with >200 days on 
working days on sick leave while one patient returned to 
work the day after surgery. The mean number of working 
days on sick leave after surgery was 65 (95% CI 46 to 85) 
days among patients (n=44) with <10 days of sick leave 
the year before surgery and 92 (95% CI 47 to 136) days in 
patients with 10–50 days.

Sick leave in the year after surgery more than doubled 
in all groups compared with the year before surgery 
(table 2). Working days on sickness benefit for diagnoses 
classified as shoulder-related constituted 80% of the total. 
Two patients were not included in results on shoulder-
related sickness absence because we were not able to 
determine the diagnosis for sick leave.

The median number of working days on sick leave 
(total and shoulder-related) the year before (baseline) 
and until 1 year after surgery were higher in the biceps 
tenodesis group (table 2).

Comparison of differences in working days on sick leave 
between 0 and 6 months, 0 and 12 months and 12 and 
24 months postsurgery adjusted for the difference before 
surgery are presented in table 3. We found no significant 
differences between groups in the change in the mean 
total or shoulder related working days on sick leave for 
any of time periods.

Clinical outcome and reoperation
The primary outcomes were similar in patients who had 
or had not returned to work at 2 years (Rowe 86.4 (SD 
14.0), WOSI 404 (SD 401)) versus (Rowe 87.0 (SD 16.2), 
WOSI 413 (SD 399)). Twenty-one (18%) had a reopera-
tion (figure 1). Nine of these patients had not returned to 
work after 2 years. They had longer (p=0.001) sick leave 
(mean 229 (95% CI 154 to 303) days) compared with 
those not reoperated (mean 130 (95% CI 107 to 152) 
days).

Predictors of return to work
Overall, 89 patients (78%) had returned to work at 2-year 
follow-up, including 62 (90%) of the 69 patients who 
were not on sick leave at inclusion, and 27 (60%) of the 
45 patients on sick leave at inclusion (p<0.001). Seven-
teen (55%) of the 31 patients reporting symptoms (all 
had moderate symptoms) of anxiety and depression at 
baseline had not returned to work at 2 years versus only 
11 (87%) of 83 patients who did not report symptoms 
anxiety or depression (p<0.001).
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Table 2  Median (range) and mean (SD) number of working days on sick leave (total and shoulder-related) in the year prior to 
surgery and 0–6 months, 0–1 year and 0–2 years postsurgery*

Sick leave
Biceps tenodesis
(n=38)

Sham surgery
(n=36)

Labral repair
(n=40) P value

1-year presurgery

Total sick leave 42 (0–230) 60.2 (56.4) 11 (0–230) 52.6 (73.5) 14 (0–230) 52.9 (70.9) 0.22

Shoulder-related sick leave 32 (0–230) 53.1 (57.0) 0 (0–230) 36.3 (60.1) 0 (0–230) 37.2 (64.3) 0.043†

0–6 months postsurgery

Total sick leave 97 (10–115) 87.1 (32.6) 64 (10–115) 66.1 (35.7) 65 (0–115) 67.5 (32.2) 0.009‡

Shoulder-related sick leave 94 (10–115) 84.9 (33.4) 52 (10–115) 60.7 (35.9) 61 (0–115) 61.9 (32.7) 0.003§

0–1-year postsurgery

Total sick leave 113 (15–230) 122.3 (68.3) 85 (23–230) 99.1 (59.8) 75 (0–230) 90.4 (64.2) 0.07

Shoulder-related sick leave 108 (10–230) 118.1 (69.9) 68 (10–230) 84.3 (54.3) 61 (0–230) 77.9 (60.0) 0.016¶

1–2 years postsurgery

Total sick leave* 12 (0–230) 46.1 (69.5) 8 (0–230) 53.3 (87.9) 3 (0–230) 34.4 (70.2) 0.25

Shoulder-related sick leave 0 (0–230) 35.3 (70.1) 0 (10–230) 31.2 (72.1) 0 (0–230) 19.9 (54.5) 0.60

*Non-parametric statistics were used to compare differences between groups.
†Pairwise differences between groups were not significant (p>0.05).
‡Biceps tenodesis had significantly more sick leave days than sham surgery (p=0.034) and labral repair (p=0.017).
§Biceps tenodesis had significantly more sick leave days than sham surgery (p=0.012) and labral repair (p=0.007).
¶Biceps tenodesis had significantly more sick leave days than labral repair (p=0.017).

Table 3  Comparison in working days on sick leave between group differences from 1-year presurgery to 0–6 months, 0–12 
months and 12–24 months postsurgery. Mean (95% CI) differences between groups for total and shoulder related sick leave are 
given

Outcome
Biceps tenodesis
vs labral repair

Biceps tenodesis
vs sham surgery

Labral repair
vs sham surgery

0–6 months total 12.1 (−21.3 to 45.5) 13.2 (−21.1 to 47.5) 1.1 (−32.8 to 35.0)

0–6 months shoulder 7.1 (−23.9 to 38.2) 7.5 (−24.4 to 39.4) 0.4 (−31.3 to 32.1)

0–12 months total 24.6 (−16.8 to 25.9) 15.5 (−26.9 to 57.9) −9.1 (−51.0 to 32.8)

0–12 months shoulder 24.3 (−14.4 to 63.0) 17.0 (−22.8 to 56.7) −7.3 (−46.9 to 32.2)

12–24 moths total 4.4 (−40.7 to −49.4) −14.9 (−61.1 to 31.4) −19.2 (−64.9 to 
26.5)

12–24 months shoulder −0.5 (−40.4 to 39.5) −12.8 (−53.9 to 28.3) −12.3 (−53.2 to 
28.5)

No sick leave at inclusion was strongly associated with 
return to work 2 years after surgery while symptoms of 
anxiety or depression were inversely associated (table 4). 
The final model was similar to the model selected by 
backwards elimination, but with shrunken coefficient esti-
mates due to the penalty term. Treatment group was not 
associated with return to work.

We entered sick leave at baseline, symptoms of anxiety 
and depression, manual work, age, sex, duration of 
shoulder pain education, dominant shoulder involved 
and baseline Rowe score in a stepwise backwards regres-
sion analysis. All variables except sick leave, anxiety and 
depression and manual work (p=0.15) were eliminated at 
the first step. Treatment entered to the final model. Anal-
ysis without treatment showed similar results McFadden 
R2 (0.23) and OR for sick leave (8.0 (95% CI 2.4 to 26.0)) 

and anxiety and depression (0.17 (95% CI 0.06 to 0.5)). 
Manual work was eliminated in the final logistic regres-
sion model but remained in the final lasso regression 
model.

Discussion
Patients who had biceps tenodesis for type II SLAP lesion 
of the shoulder, had more postoperative work days on 
sick leave compared with sham surgery or labral repair 
but when adjusted for preoperative sick leave the change 
in mean work days on sick leave was not significantly 
different between treatments. The number of working 
days on sickness benefit increased following shoulder 
surgery compared with the year before surgery. Patients 
not on sick leave, not reporting symptoms of anxiety or 
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Table 4  Final models of baseline predictors of return to 
work at 2 years postsurgery

Logistic 
regression
OR (95% 
CI) P value

Lasso 
regression

Sick leave* (no vs yes) 8.0 (2.4 to 
26.0)

<0.001 3.38

Anxiety/depression† 
(moderate vs none)

0.16 (0.05 
to 0.5)

<0.001 0.36

Manual work (yes vs no) 0.91

Treatment

Labral repair versus 
sham

0.9 (0.2 to 
3.2)

0.82

Biceps tenodesis versus 
sham

1.6 (0.4 to 
6.7)

0.51

McFadden R2=0.24, AIC (Akaike Information Criterion) 
=93.18, n=109.
*Data from the National Insurance Company.
†Self-reported symptoms, not recognised by the treating 
physician.

depression or not on manual work at inclusion had higher 
odds of returning to work within 2 years after surgery.

Strengths and weaknesses of the study
The main strengths are the randomised design, inclusion 
of sham surgery, blinded follow-up and analyses, high 
follow-up rate, the use of validated outcomes and data 
on sick leave derived from a complete national register, 
coded by a blinded independent coworker. We obtained 
the diagnosis registered for sickness certification in all but 
two patients. The total number of working days on sick 
leave was only slightly higher than shoulder-related sick 
leave. The difference observed in working days on sick 
leave at inclusion in the present study was not expected. 
Similar baseline scores on the trial’s primary outcomes 
suggest that the randomisation succeeded and that the 
difference between groups in sick leave the year before 
surgery is due to chance.15 The adjustment for working 
days on sick leave the year before surgery is therefore 
considered a strength of the present study.

A limitation of the present trial is the lack of a non-
surgical group. In planning the study, the primary aim 
was to evaluate the efficacy of two surgical procedures 
and we expected that it would be difficult to include a 
non-treatment group or one that was only provided 
physiotherapy. An inclusion of either group would have 
provided valuable information on sick leave in a non-
operative group. Other factors indicate that surgery 
should not be recommended to reduce sickness absence: 
on average, the repairs provided no benefit over the sham 
intervention, mean duration of sick leave postsurgery 
was very long and sick leave at inclusion and anxiety and 
depression were the only predictors of patients’ return to 
work at 2-year follow-up.

A detailed evaluation of the type of work performed, 
income and variation among physicians and indications 
for prescriptions of sickness absence certificates, was 
beyond the scope of this study.

Another limitation is the number of cross-overs 
(figure  1). We found no difference in the clinical 
outcome before reoperation in the cross-overs from the 
sham group compared with a similar number of patients 
with poor clinical results in the two other intervention 
groups.15 Our interpretation was that the difference in 
the number of cross-overs between groups was mainly 
due to the design of the study. Both the patients and the 
surgeon believed that repair was indicated if improve-
ment was slow, while for those who already had a repair 
the threshold for reoperation was higher. A reoperation 
increased number of work days on sick leave. Finally, 
the strict inclusion criteria based on history including 
previous treatment; clinical examination; preopera-
tive MRI arthrography and peroperative arthroscopic 
diagnostic evaluation, are likely to improve the internal 
validity of the study, but together with the limited sample 
size, also reduce generalisability of the trial findings.

Results in relation to other studies
While we found no difference between treatments, a 
recent review concluded that biceps tenodesis was cost-
effective compared with labral repair or non-operative 
treatment.42 The review was mainly based on data from 
cohort studies. In their analyses, probability values were 
partly based on assumptions of unpublished estimated 
costs for absence from work at 6 months derived from 
our study. Their conclusion may be misleading as we 
previously reported no benefit from biceps tenodesis 
compared with labral repair in terms of quality of life 
benefit and in the present secondary analysis report no 
benefit in indirect costs such as work days on sick leave.

Because of different welfare systems, sickness absence 
and treatment costs are difficult to compare between 
countries. By example, in Norway all employed citizens 
have a full economic compensation the first year on sick 
leave. Most surgery is public and patients pay only about 
€30 for labral surgery. Sick leave was estimated to 13 
days in the review, about 10% of what we have reported. 
Considering different welfare systems, 13 days is still very 
low because some patients in most countries perform 
manual work and need longer time off work, and some are 
on sick leave and have symptoms of anxiety and depres-
sion before surgery. Norway, Denmark and Sweden had 
the highest public spending (about 4% of goss domestic 
product) on incapacity for work due to sickness, disability 
and occupational injury.43 Norway had the highest 
number of days (14.6 days in 2018) per person per year 
of compensated absence.44 The OECD (Organisation 
for Economic Co-operation and Development) statistics 
demonstrates the association between perceived health 
status and estimates of social inequality such as income 
and length of education.
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Similar to the findings in the present study, a study in 
primary care reported that about one-fifth of the patients 
accounted for more than four-fifths of the number of 
days on sick leave.17 The costs for sick leave contributed 
to 84% of the total costs. One day on sick leave in Norway 
was estimated to €289 in 2012.45 Based on daily costs for 
1 day on sick leave, an average of 148 work days of sick 
leave in the present study, and roughly estimated costs of 
surgery at €5000 in Norway, the relative contribution of 
sickness benefit to total costs in secondary care is consid-
ered to be about similar to primary care. This underlines 
the importance of considering high indirect costs of sick-
ness absence in addition to the direct surgical costs. The 
long spells of sickness absence indicate that high societal 
costs are expected for arthroscopic labral surgery.

Predictors of return to work
Obstacles for return to work should preferably be identi-
fied at an early stage, and the patients should be referred 
for an evidence-based approach to help to solve their 
problem. A Cochrane review and a recent randomised 
trial concluded that work-directed psychological interven-
tions reduce sickness absence compared with usual care 
for patients with depression.46 47 These results support 
policy shifts towards integrating work and health services 
for people with common mental disorders and providing 
long-term benefits. One-fourth of the patients included 
in the present study reported symptoms of anxiety and/
or depression at baseline. The occurrence of symptoms 
is comparable to middle aged patients with idiopathic 
scoliosis answering the same question.48 The number of 
patients with diagnosed anxiety or depression was much 
lower. Patients in the present study had to our knowledge 
no diagnosis of anxiety and depression at referral. A simple 
question can be used to help clinicians to identify these 
patients.37 45 It is therefore recommended that shoulder 
surgeons include a simple question in their preoperative 
assessment and refer patients at risk for anxiety or depres-
sion for a more comprehensive evaluation.

Consistent with our results, two small studies reported 
that a lower rate of patients on workers’ compensation 
versus patients not on workers’ compensation returned 
to work after labral surgery.32 33 The average duration of 
sick leave was not reported. A systematic review on treat-
ments of subacromial pain found that duration of sick 
leave was seldom included as an outcome measure.29 The 
results of the present study underline the importance of 
assessing sick leave as an objective outcome and predictor 
in studies including patients with chronic shoulder pain.

The indication for labral surgery and the choice of 
surgical method has been debated, particularly in patients 
over 40 years of age with common patho-anatomical MRI 
findings of the glenoid labrum.31 We found no influence 
of age on clinical outcome nor on sickness absence. In 
contrast, age has previously been reported to influence 
clinical outcome after labral repair and the number of 
days on sick leave after acromioplasty and rotator cuff 

repair.10 25 49 Similar to our study, mean days on sick leave 
after rotator cuff repair was 157 days.43

We conclude that in patients with type II SLAP lesion, 
biceps tenodesis and labral repair did not change mean 
work days on sick leave compared with sham surgery. Sick 
leave increased after surgery, independent of the treat-
ment group. No symptoms of anxiety or depression, no 
sick leave and not on manual work at inclusion, predicted 
return to work 2 years after surgery.
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