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ABSTRACT
Objectives
The aim of this systematic review was to provide an overview of time to return to work (RTW) after carpal tunnel release (CTR), including return to different occupations and working patterns. 
Methods 
A systematic search from inception to 2016 was conducted using nine electronic databases, trial registries and grey literature repositories. Randomized controlled trials and observational studies reporting RTW times after CTR were included. Study risk of bias was assessed using Cochrane risk of bias assessment tools. Time to RTW was summarized using median and range. 
Results
Fifty-six relevant studies were identified: 18 randomized controlled trials and 38 observational studies. Only four studies were rated as low risk of bias. Reported return to work times ranged from 4-168 days. Few studies reported occupational information. Among six studies, median time to return to non-manual work was 21 days (range 7-41), compared with 39 days for manual work (range 18-101). Median time to return to modified or full duties was 23 days (ranges 12-50 and 17-64, respectively), as reported by three studies. There was no common method of defining, collecting or reporting RTW data.
Conclusions 
This review highlights wide variation in reported RTW times after CTR. Whilst occupational factors may play a role, these were poorly reported and there is currently limited evidence to inform individual patients of their expected duration of work absence after CTR. A standardized definition of ‘return to work’ is needed, as well as an agreed method of collecting and reporting RTW data.
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INTRODUCTION
Carpal tunnel syndrome (CTS) is a common peripheral nerve entrapment disorder (1) and recommended treatment includes carpal tunnel release surgery (CTR) (2, 3). CTR has become a common elective operation, with more than 77 000 CTR procedures expected to be performed annually in the English NHS alone, by 2020 (4). Despite CTR being such a frequently performed procedure, there is currently no evidence-based guidance to inform patients and clinicians about when it is safe to return to work, or other activities, after their surgery. Extended work absence after CTR may have financial consequences for both the worker and employer, whereas returning to work too soon after surgery could be associated with reduced work performance, increased workplace risk due to altered grip and dexterity, or clinical complications.
Whilst there have been previous systematic reviews which included return to work (RTW) time after CTR as a measure of the effectiveness of different CTR interventions (5-9), these reviews have not explored the variation caused by occupational factors, such as the type of work, work pattern or whether participants were employed or self-employed. Moreover, ‘return to work’ may be defined in a number of ways and can include: return to full duties, return to amended duties, or return to modified working hours. To our knowledge, none of the existing reviews has considered this diversity. We therefore undertook a systematic review of the literature to address the following question: when do patients return to work after CTR, and how do occupational factors influence this timing?
METHODS
The review protocol was pre-registered with PROSPERO (registration number: CRD42016034158) (10) and was carried out according to the PRISMA guidelines (11). 
Selection criteria 
Eligible studies were those reporting post-operative RTW time after CTR, using any surgical technique, in a working population. Randomized controlled trials (RCTs), cohort studies and case-control studies were eligible for inclusion (Table 1). 
Search strategy
Twenty-four electronic sources were searched by the lead author between February and March 2016. These comprised electronic databases, trials registries, grey literature sources and the electronic records of four relevant journals (Figure 1). There were no restrictions for country of origin or date of publication, but due to time and resource limitations, studies were restricted to those available in the English language. The example search strategy for Medline is provided in Appendix A. 
Eligibility assessment 
Title and abstract screening was performed independently by two reviewers (LN and MS) using the Covidence web platform (www.covidence.org). Any disagreements were discussed and taken to an additional independent reviewer (KWB) if agreement was not reached. All reviewers agreed the final decision. Full text was retrieved for those articles selected from this initial screen and in cases where no abstract had been found. Full text screening was performed according to the review inclusion and exclusion criteria (Table 1), following the same process as above. 
Data extraction
For the included studies, data extraction was performed independently by LN and MS using pre-piloted data extraction forms (Appendix B). Data extraction included year of publication, country of research, study population, study design, CTR surgical technique, information about workers’ compensation (or other insurance) status, post-operative management and measurement of return to work time. Where clarification or additional information were required, LN contacted the relevant author by email. 
Methodological assessment
Study risk of bias was assessed independently by two reviewers (LN and KWB) using the Cochrane Collaboration’s tool for assessing risk of bias in randomized trials and a modified version of the tool for non-randomized trials (12, 13). The items included in the risk of bias assessment are shown in Appendix C. For each item, RCTs were rated at low, unclear or high risk of bias and observational studies were rated at low, moderate, serious or critical risk of bias. When there was insufficient information to make a firm judgment about the risk of bias for an individual item, the rating ‘no information’ was used. Summary scores for observational studies were derived from the lowest score (highest risk of bias) for any single item (13). For RCTs, the absence of patient blinding was excluded from the summary score because of the difficulties with blinding patients in surgical trials. Studies were rated at low risk of bias if rated ‘low’ for all remaining domains; high risk of bias if rated ‘high’ for two additional domains; and ‘unclear’ for other scoring patterns. Following a pilot, the papers were reviewed independently and any differences in scoring were resolved and agreed by discussion. 
Data synthesis
RTW data were reported in two ways: 1) the average time period from CTR to return to work; or 2) the proportion of individuals who had returned by specified time points. The duration until RTW was reported using a mixture of days, weeks and months. To enable direct comparison within the review, all durations have been reported in days. The basis of the conversion was that one week was equal to 7 days and one month equal to 30 days. In the absence of explicit information, an assumption was made that the reported RTW times included all seven days of a calendar week, regardless of the participants’ usual working pattern. Heterogeneity in both study methods and populations limited the review to a narrative analysis with summary descriptive statistics. Duration before RTW was summarized using the median and range. For each summary calculation, the number of studies and observations (study arms) that provided these data were documented. Due to inconsistent reporting of the number of workers in the included studies, summary data was not weighted for sample size. 

RESULTS
Study characteristics 
Results for each stage of the literature search and reasons for exclusion are shown in Figure 1. A total of 4029 individual records were identified, of which 56 met the review inclusion criteria; 18 RCTs and 38 observational studies. Twenty-four authors were contacted for additional information, with only one providing clarification that enabled the study to be included (14). We found that two papers reported on the same study participants (15, 16), but as different RTW analyses were undertaken, both have been included in this review. Participant numbers and demographics were only counted once for these reports. The included research took place in 16 countries, primarily in North America and Europe, with three studies in Asia and one in Israel. Publication dates ranged from 1992-2016.
Participants
The 56 included studies comprised 14 335 CTR patients (1551 from RCTs, 7328 from cohort studies and 5456 from a single case control study). Seven studies did not report the age of participants (14, 17-22) and seven did not report the sex (18-21, 23-25). The mean age of CTR participants in the RCTs ranged between 44-60 years, as compared with 37-66 years in the cohort studies. The male/female ratio of participants was 1:2.4 for RCTs and cohort studies and 1:3 for the case-control study. Study characteristics and reported duration until RTW are shown in Appendix D.
We found that study inclusion and exclusion criteria varied widely between studies. For example, there were no consistently reported methods of CTS diagnosis. Furthermore, six studies included only unilateral CTS (26-31); seven included only bilateral CTS (32-38); 29 included individuals undergoing either unilateral or bilateral CTR (16, 20-25, 39-60); and 14 studies did not report whether participants had unilateral or bilateral CTS or CTR (14, 17-19, 48, 61-69). 
Duration until RTW was reported by all included studies, however six RCTs (18, 32, 40, 42, 45, 63) and seven cohort studies (37, 38, 52, 54-56, 60) did not specify the number of individuals included in their RTW analyses. With the pragmatic assumption that, where unreported, all participants provided RTW data, this yielded a total of 1263 workers from RCTs, 7071 from cohort studies and 1529 from one case control study. 
Methodological assessment
The risk of bias assessments are summarized in Appendix C. Overall, only four studies were rated at low risk of bias: one RCT (27), two cohort studies (48, 69) and one case control study (14). This compared with 27 studies rated at moderate or unclear risk of bias and 25 studies rated at high, serious or critical risk of bias. Common concerns centered on the assessment and reporting of RTW data; issues with the selection of participants for observational studies; and the lack of assessor blinding for RTW data in RCTs. 
Measurement of return to work timescales
There was no common method of defining or collecting RTW data. Only 36 studies (64%) reported any information on how the period of post-operative work absence was calculated. Of these, three non-hierarchical categories were identified based on the method of RTW data collection: 1) regional/national databases (14, 27, 31); 2) patient reported questionnaires or telephone interviews (15-17, 22, 25, 29, 37, 40, 42, 48-50, 52, 60, 68); and 3) medical records. For the latter, RTW information was either recorded during clinical assessment (18, 20, 30, 35, 39, 44, 47, 51, 53, 63, 69) or was extracted retrospectively from the records (24, 38, 54, 56-58, 65). 
Return to work timescales
Figure 2 shows the average time to RTW for the included studies. Only 19 studies summarized RTW time as a median. Median RTW time in these studies ranged from 7-60 days with an overall median of 28 days. Forty-one studies reported mean RTW times, ranging from 4-168 days, with the overall median of 30 days (Table 2). Of the 56 included studies, only eight reported median RTW time and range or interquartile range (14, 27, 32, 35, 42, 46, 48, 55), while 24 studies provided a single point estimate with no measure of the spread of the data. Table 2 summarizes the reported duration to RTW according to different study characteristics: study type, CTR procedure, sample size, RTW data collection method, study location and risk of bias score. Details from the individual studies, including characteristics and reported RTW times are provided in Appendix D. 
Duration of work absence did not appear to increase or decrease consistently according to the hierarchy of risk of bias categories. Interestingly, the 11 RCTs rated at unclear risk of bias generally reported faster return to work times and showed less variability than the studies in other risk of bias categories (Table 2). RTW times varied when classified according to the method of data collection; median RTW times obtained from medical records tended to be earlier than those reported in databases or collected by interviews or questionnaires. In contrast, mean RTW times reported by interview/questionnaire were earlier than those recorded by the other methods (Table 2). We found no apparent relationship between reported RTW time and year of publication. 
Return to work rates
Seven cohort studies reported the percentage of participants who had returned to work by different post-operative time points; however, there was minimal overlap in the timing of data collection for each study (17, 19, 29, 47, 49, 60, 69). The reported time points for at least 50% of study participants to return to work ranged from 7-42 days (Figure 3). Only one study recorded 100% return to work and this had occurred by 180 days (6 months) (60). 
Occupational information
Table 3 shows the summary RTW times for studies reporting occupational information. Six of the 56 studies reported RTW times for different job types (16, 27, 34, 50, 59, 67), and four studies distinguished between return to modified duties and return to full duties (15, 18, 35, 57). Neither the method of classifying occupation, nor the description of what constituted modified or full duties, were consistent across studies. For the purposes of this review, we classified desk-based, sedentary, white-collar or light work as ‘non-manual’; and light-repetitive, medium, heavy or blue-collar work as ‘manual’. We also defined a subgroup of ‘heavy manual’ workers which consisted of heavy manual and blue-collar work. Return to light duties, one-handed activity and light two-handed activity were classified as ‘modified duties’; return to normal or full duties were classified as ‘full duties’. 
Only Gimeno et al. reported return to work rates for different levels of work functioning. They reported that by 2 months after surgery, 41% of study participants reported working normally, while 28% had work limitations. By 6 months, this had improved to 58% and 26%, respectively. At both time points, the remainder of participants had yet to return to work (69). Only one study reported RTW time separately for full- and part-time work (16) and two studies reported RTW times separately for self-employed and employed participants (50, 67). 
Participants receiving workers’ compensation took longer to RTW in all studies reporting and comparing insurance types (23, 30, 35, 56, 59, 60, 65, 67). Where other insurance types were stated, such as national insurance schemes or private insurance, mean RTW times tended to be shorter than among those receiving workers’ compensation (67, 56). 
Earlier RTW was found in: non-manual workers; those able to return to modified duties; full-time workers; individuals who were self-employed; and those not receiving workers’ compensation.  
Return to work advice
Few studies reported that patients received any standardized return to work advice. Four studies recommended RTW as soon as possible (15, 16, 43, 60); others advised patients to return when able (26, 44) or after suture removal (39). Three studies reported that the surgeon was responsible for suggesting a RTW time (17, 21, 66); one study reported that this was the role of the General Practitioner (29); one study reported a combined decision between the surgeon and therapist (57); and two studies reported a combined decision between surgeon and patient (18, 41).
DISCUSSION
This review systematically identified 56 studies reporting RTW timescales following CTR and compared their findings according to different occupational, clinical and study characteristics. Overall, our review points to substantial heterogeneity in the duration of work absence after CTR. Mean RTW times ranged from 4-168 days in 41 studies; median RTW times ranged from 14-60 days in 17 studies. Earlier return to work was reported following endoscopic CTR and in populations without workers’ compensation, findings that are consistent with those of previous systematic reviews (5-9, 70). We also found that return to modified duties occurred sooner than return to full duties and return to non-manual occupations were generally faster than return to manual roles. Where studies categorized the type of work, heavy manual work was associated with the longest period of work absence. This finding is supported by a recent review of the prognostic factors for RTW after CTR, which found that exposure to bending/twisting the hands at work, repetitive activities, heavy lifting and blue-collar work were all associated with delayed RTW (71). 
Given that these findings might be expected, it was surprising how few studies adequately reported work-related information, such as occupation, working pattern (full-time or part-time), employment status (employed or self-employed) and availability of paid sick-leave. Only 36 studies gave a definition of RTW or described their method of collecting RTW data. Where this was defined, 50% used the participants’ medical records as their data source. Our observed lack of reporting of work-related information in the included studies may therefore be explained, in part, by an absence of routine collection, or recording, of work-related information in clinical practice.
Two studies reported return to work data for employed and self-employed individuals, and both found that those who were self-employed returned to work sooner than salaried workers (50, 67). A further two studies deliberately excluded self-employed individuals from their return to work analyses (24, 44), the assumption being that the return to work process would be notably different for these individuals. However, a recent systematic review of return to work after hip and knee arthroplasty found no difference in return to work times for employed and self-employed workers, although only two of the 19 included studies reported relevant data (72). The role of the type of work contract (permanent, fixed term, zero hours or self-employed) on RTW after elective surgery remains unclear and requires further examination in CTR populations, taking into account issues such as job security and sick-leave entitlement. 
We only found one study that specifically compared individuals in full-time work with those working part-time (16). The authors reported shorter periods of post-operative sick-leave among full-time workers, however, it is unclear whether all calendar days, or just those where the participant would usually be working, were included in this estimation. 
Interestingly, we found that studies with large sample sizes (>100 workers per study arm) tended to report longer RTW times than medium-sized (30-100) or small studies (<30). One explanation for this finding is the left-censoring of data in at least one of the large studies. Atroshi et al. (14) explicitly stated that their RTW data were obtained from a national database that registered work absences exceeding 14 days. Therefore, any individuals who returned to work within 14 days of their CTR would be omitted from this study. If every CTR patient had been included, the median time to RTW would be shorter. We could not ascertain whether a similar convention was adopted in the large study by Wasiak & Pransky, which also obtained RTW information from regional/national databases (31). Importantly, when the results were further examined, there was no clear association between RTW times and the method of obtaining RTW data. Moreover, we found no clear relationship between reported RTW times and risk of bias scoring. 
Advice provided by healthcare professionals, particularly the surgeon, may be an important determinant of RTW time. Ratzon et al. found that surgeon’s advice was a strong predictor of RTW times among their cohort (17). However, we were unable to explore the role of advice in the current review because so few studies specified what advice had been given, and by whom. 
The eligibility criteria for our review were deliberately broad to reflect the patients and CTR procedures seen in clinical practice. All studies purported to measure RTW duration after CTR, but key information, such as the definition of RTW, the method of assessment and the number of workers contributing data were frequently unreported. As a result, we provided descriptive summaries of the reported RTW times as the median and range. It is a limitation of the current review that we were unable to pool data for a formal meta-analysis with a sample size weighting.  
In order to present the data consistently, all RTW durations were reported in days. In some cases, this involved a conversion from weeks or months to days, which may not truly reflect the timescales collected in the original dataset. It is also possible that some authors calculated RTW duration based on a 5-day working week, although this was not specified.  
Time to RTW would not be expected to show a normal distribution because the presence of a few individuals who take much longer to RTW will cause a positive skew to the data. For this reason, summarizing RTW duration as the mean has the potential to inflate the point estimate, as seen in four of the five studies that reported both mean and median (14, 27, 31, 35). At the most extreme, the study by Wasiak & Pransky reported a mean return to work time after open CTR of 85 days as compared with a median of 34 days (31). This bias has obvious implications when interpreting the findings of our review, and for patients wishing to know the usual period of time it takes for someone to return to an occupation that is similar to their own. To generate more useful clinical information, future research should report RTW times as the median and range to better enable comparison between studies. Only eight of the studies in our review reported their data in this way and therefore consideration needs to be given to the probable positive skew of the studies which reported only mean RTW time, and the associated consequences of this on the summary data presented in this review.  
Despite the weaknesses identified in many of the included studies, our review adds to the existing CTR literature by demonstrating a wide range of RTW times across a large number of international studies using different methodological approaches. Previous reviews have been restricted to either the smaller number of published RCTs that were designed to assess the clinical effectiveness of different interventions (5-9); or to studies of prognostic factors for RTW without an assessment of the duration of work absence (71).
Inconsistencies in the definition and measurement of time to RTW in CTR settings have been previously discussed (73). The authors called for standardized assessment of RTW, measured in days, and including information on type of work, insurance status and rehabilitation. The results of the current review show that this information is still not consistently reported and clear standards for the measurement and reporting of work-related outcomes in clinical studies need to be defined. In particular, we would argue for a clear statement of the number of workers in the study sample; provision of summary data on the spread of RTW times, rather than just a point estimate; documentation of the number of workers who had not returned to work by the end of the study period; capturing any subsequent, related periods of sick leave; and making a clear distinction between return to paid work and return to other activities. There is also a need to establish a definition for the assessment of return to modified and full work duties and a standardized categorization of occupational roles. In the current review only six studies provided information on return to work times for different types of occupation, but the classifications varied so widely that it was only feasible to group into discrete ‘manual’ and ‘non-manual’ categories for purposes of the review summary. As a result, the studies provide only limited information for clinicians to draw upon in advising individual patients of how long it might take to return to specific work roles.  
We purposefully included research conducted in any country, and acknowledge the potential issues associated with the comparison of findings from different cultural, social, welfare and healthcare backgrounds. In fact, the majority of included studies were conducted in the USA and the results were spread across the range of reported RTW durations, including both the shortest and longest periods of work absence. Scandinavian studies reported longer return to work times than studies conducted in other parts of Europe. This finding might also be partly explained by the left-censoring of return to work data captured from national databases, as discussed above. One study included in this review specifically compared return to work times across two different geographical settings. Bitar et al. retrospectively assessed post-operative work absence in 81 female workers from USA (34 with workers’ compensation, 47 without) and 42 female workers from Sweden (65). Both groups from the USA took longer to return to work than the Swedish cohort. The availability of compensation or other paid sick leave is an important determinant of duration to RTW, however the influences of additional cultural and contextual factors on post-operative return to work timescales warrant further exploration.
The key factors underpinning the wide variation in reported RTW times remain unclear, largely due to the heterogeneity of the available studies and incomplete reporting. The findings of our review support the call for greater clarity in the reporting of work-related outcomes in relevant studies. ‘Return to work time’ needs to be measured consistently and include a description of influential factors, such as: type of occupation and employment status; RTW advice and return to modified or full duties. However, despite the limitations of the available studies, our findings suggest that occupational factors play an important role in RTW after CTR. The identified literature suggests longer periods of work absence among those who are employed (rather than self-employed); those who work part-time (rather than full-time); those who work in heavy manual occupations; and those required to return to full (rather than amended) duties. Further research is required to determine whether earlier RTW is appropriate for these groups, and if so, to determine the safest recommended timescales. 
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Figure 1. Systematic review flow diagram.
Additional sources comprised: 
1. Trials registries (Cochrane Central Register of Controlled trials, ClinicalTrials.gov, EU Clinical Trials Register, Alltrials.net, WHO International Clinical Trials Registry, NIHR UK Clinical Trials Gateway); 
2. Grey literature databases (E-Theses Online Service, OpenThesis, ProQuest, OpenGrey, OpenDOAR; 
3. Key journals (Journal of Hand Surgery [European], Journal of Hand Surgery [American], Occupational Medicine, Journal of Occupational Rehabilitation).
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Figure 2. Reported return to work times following carpal tunnel release according to surgical procedure, point estimate (median/mean) and study risk of bias.
Symbol size represents the number of study participants per study arm (range 3 to 1410).
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Figure 3. Cumulative proportion of carpal tunnel release patients who had returned to work by the reported time points.

A. Ratzon et al. (17)
B. Palmer et al. (60)
C. Brown et al. (19)
D. Hansen et al. (29)
E. Adams et al. (47)
F. Carmona et al. (49)
G. Gimeno et al. (69)
CTR - carpal tunnel release. 



Table 1. Review eligibility criteria.










	Inclusion criteria
	Exclusion criteria

	1. Patients treated with carpal tunnel release surgery using any surgical technique 
2. Working population (including those on sick leave pre-operatively)
3. Post-operative return to work times documented
	1. Surgical intervention other than carpal tunnel release
2. Traumatic injuries requiring carpal tunnel release
3. Population not employed at the time of surgery (retired, unemployed, children)
4. Review articles, case series, case studies 



Table 2. Summary of reported return to work times according to methodological characteristics.

	Subgroup
	Studies
	Observations A
	Return to work time reported as median (days)
	Studies
	Observations A
	Return to work time reported as mean (days)

	
	
	
	Median
	Range
	
	
	Median
	Range

	All studies 
	19
	35
	28
	7-60
	41
	81
	30
	4-168

	Study 
	
	
	
	
	
	
	
	

	Randomised controlled trials
	11
	24
	26
	7-59
	11
	23
	25
	12-84

	Observational study
	8
	11
	35
	21.5-60
	30
	58
	36
	4-168

	CTR procedure 
	
	
	
	
	
	
	
	

	Open CTR
	15
	21
	34
	14-60
	29
	44
	29.5
	4-85

	Endoscopic CTR
	9
	10
	18.75
	7-51
	21
	28
	22
	12-92

	Procedure not reported 
	3
	4
	35
	26.5-41
	6
	10
	119.5
	31-168

	Sample size 
	
	
	
	
	
	
	
	

	<30 workers
	7
	14
	23.25
	7-59
	17
	28
	29
	4-126

	30-100 workers
	9
	15
	28
	14-46.5
	24
	40
	31
	6-168

	>100 workers
	4
	6
	38
	27-60
	9
	13
	44
	15-140

	Source of return to work data
	
	
	
	
	
	
	
	

	Regional or national databases
	3
	8
	34.5
	27-51
	3
	8
	57
	28-85

	Questionnaires or interviews
	4
	5
	53
	35-60
	9
	14
	23
	4-92

	Medical records 
	3
	4
	22.25
	14-28
	15
	32
	36
	6-160

	Not reported
	7
	14
	23
	14-46.5
	14
	27
	22
	6-168

	Location
	
	
	
	
	
	
	
	

	Scandinavia
	8
	18
	30
	7-51
	5
	10
	34.5
	17-84

	Europe (excluding Scandinavia)
	4
	6
	19.5
	14-60
	12
	21
	26
	15-57

	North America
	8
	13
	28
	13-59
	22
	44
	37
	4-168

	Other
	-
	-
	-
	-
	3
	6
	21.5
	9-49

	Risk of bias
	
	
	
	
	
	
	
	

	Low (all studies)
	3
	7
	37
	28-51
	2
	6
	48
	28-84

	Moderate (observational studies)
	4
	5
	34
	13-60
	12
	21
	57
	9-160

	Unclear (randomised controlled trials)
	5
	10
	19.25
	7-28
	9
	17
	24
	15-43

	High/serious/critical (all studies)
	7
	13
	38
	14-59
	18
	37
	29
	4-168



A Number of study arms; B any reported health insurance including national and personal schemes. For each summary calculation, the number of studies and observations (study arms) are reported. Summary data was not weighted for sample size. 

[bookmark: _Ref513219725][bookmark: _Toc515977402]Table 3.  Summary return to work times according to reported occupational characteristics.

	Subgroup
	Studies
	Observations A
	Return to work time 
reported as median (days)
	Studies
	Observations A
	Return to work time reported as mean (days)

	
	
	
	Median
	Range
	
	
	Median
	Range

	Work duties 
	
	
	
	
	
	
	
	

	Modified duties
	1
	1
	13
	-
	4
	6
	20.5
	12-50

	Full duties 
	1
	1
	63
	-
	4
	5
	27
	17-82

	Work type
	
	
	
	
	
	
	
	

	Non-manual
	1
	1
	21
	-
	6
	11
	21
	7-49

	Manual
	1
	1
	36
	-
	6
	14
	39
	18-101

	(Subgroup: heavy manual)
	1
	1
	36
	-
	3
	4
	46.5
	22-101

	Employer
	
	
	
	
	
	
	
	

	Employed
	-
	-
	-
	-
	2
	3
	36
	33-57

	Self-employed
	-
	-
	-
	-
	2
	2
	21
	19-23

	Working pattern
	
	
	
	
	
	
	
	

	Part-time 
	-
	-
	-
	-
	1
	2
	24.5
	15-34

	Full-time
	-
	-
	-
	-
	1
	2
	12
	10-14

	Workers’ compensation status
	
	
	
	
	
	
	
	

	Workers’ compensation
	4
	6
	56.5
	27-114
	16
	29
	56
	23-160

	No workers’ compensation
	3
	5
	19
	15-45.5
	12
	20
	18.5
	3-57

	Other health insurance B
	4
	11
	35
	7-51
	7
	14
	35
	17-84



A Number of study arms/subgroups. For each summary calculation, the number of studies and observations (study arms) are reported. Summary data was not weighted for sample size. 





APPENDIX A. Search Strategy (Medline)
Population:
carpal tunnel syndrome/
carpal tunnel.mp.
median neuropathy/
median neuropath*.mp.
median nerve entrap*.mp.
median nerve compress*.mp.
median nerve imping*.mp.
	
AND

general surgery/ or orthopaedics/ or surgery, plastic/
surg*.mp.
release.mp.
decompression, surgical/
decompression.mp.
epineurotomy.mp.
operat*
postoperat*.mp.
post operat*.mp.

Intervention/Comparator:
No particular search terms will be defined to ensure that no interventions/comparators are missed

AND

Outcomes:
return to work/
return to work.mp.
sick leave/
sick*.mp.
absenteeism/
absen*.mp.
time off work.mp.
work/
work*.mp.
convalescence/
convales*
employ*.mp
occupations/
occupation*
time factors/
time.mp.
function*.mp.
treatment outcomes/
outcome*.mp

APPENDIX B. Data extraction form 
	Sickness absence after carpal tunnel release  

	STUDY IDENTIFICATION

	Reviewer
	Study number
	Year
	Primary author
	Journal

	[bookmark: Text1]     
	[bookmark: Text2]     
	[bookmark: Text3]     
	[bookmark: Text4]     
	[bookmark: Text5]     

	STUDY DETAILS
	Location in text

	Study design (study type)
	[bookmark: Text6]     
	[bookmark: Text7]     

	Location (country) 
	[bookmark: Text8]     
	[bookmark: Text9]     

	Source of participants &
method of recruitment
	[bookmark: Text10]     

	[bookmark: Text11]     

	N assessed for eligibility
	[bookmark: Text12]     
	[bookmark: Text13]     

	Total N randomized/enrolled
	[bookmark: Text271]     
	[bookmark: Text205]     

	PARTICIPANT CHARACTERISTICS
	Location in text

	Method of CTS diagnosis (mark all that apply)

	[bookmark: Check1]|_| Phalen’s test
|_| Tinel’s test
|_| History of symptoms
|_| Nerve conduction studies
|_| Other (please state)
[bookmark: Text15]     
	[bookmark: Text16]     

	Key inclusion criteria
	[bookmark: Text17]     
	[bookmark: Text19]     

	Key exclusion criteria 
	[bookmark: Text18]     
	[bookmark: Text20]     

	Bilateral/unilateral CTS 
	[bookmark: Check2]|_| Bilateral CTS patients only
[bookmark: Check3]|_| Unilateral CTS patients only
[bookmark: Check4]|_| Mixture
[bookmark: Check5]|_| Unclear
[bookmark: Check6]|_| Other (please state)
[bookmark: Text21]     
	[bookmark: Text22]     

	INTERVENTION(S) & COMPARATOR(S)
	Location in text

	Group 1
	N
	

	Description of CTR technique
	[bookmark: Check18]|_| Open traditional incision
[bookmark: Check19]|_| Open mini-incision
[bookmark: Check20][bookmark: Check21][bookmark: Check22]|_| Endoscopic (|_| one port / |_| two port)
[bookmark: Check23]|_| Other (please state)
[bookmark: Text27]     
[bookmark: Check24]|_| General anesthetic
[bookmark: Check25]|_| Regional block / local anesthetic 
[bookmark: Check26]|_| Other (please state)
[bookmark: Text30]     
	[bookmark: Text29]     
	[bookmark: Text28]     

	Description of intervention if separate from CTR technique
	[bookmark: Text31]     

	

	Post-op management 
	[bookmark: Check27][bookmark: Text34]|_| Bulky dressings (when removed?)     
[bookmark: Check28][bookmark: Text35]|_| Splint or cast (when removed?)     
[bookmark: Check29][bookmark: Text36]|_| Removal of sutures (when?)     
[bookmark: Check30][bookmark: Dropdown1]|_| Rehab  
[bookmark: Check31]|_| Unclear
[bookmark: Check32]|_| Other (please state)
[bookmark: Text32]     
	[bookmark: Text33]     




	Advice about RTW / function
	|_| Advice about function (what and who by)      
|_| Advice about return to work (what and who by)      
|_| Not mentioned / unclear 
	[bookmark: Text39]     

	Age (mean, SD)
	[bookmark: Text40]     
	[bookmark: Text41]     

	Male/female
	[bookmark: Text42]Male =      
[bookmark: Text43]Female =      
[bookmark: Check61]|_| Not specified
	[bookmark: Text44]     

	Pre-op CTS severity 
	[bookmark: Check111]|_| Boston/Levine/Levine-Katz/carpal tunnel questionnaire
[bookmark: Text253]        General score:      
[bookmark: Text254]        Symptom severity score (SSS):      
[bookmark: Text255]        Functional status score (FSS):      
[bookmark: Check112]|_| Not reported
	[bookmark: Text252]     


	Number of workers in grp 3
	[bookmark: Text244]     
	[bookmark: Text245]     

	Insurance status of workers
	[bookmark: Check39][bookmark: Text56]|_| Workers’ compensation – number:      
[bookmark: Check40][bookmark: Text57]|_| Insurance – number:      
[bookmark: Check41][bookmark: Text58]|_| Sick pay – number:      
[bookmark: Check42][bookmark: Text59]|_| No funding – number:      
[bookmark: Check43][bookmark: Text55]|_| Other funding for sick leave      
	[bookmark: Text54]     

	Occupational classification & numbers
	[bookmark: Text60]     
	[bookmark: Text61]     

	Group 2
	N
	Location in text

	Description of CTR technique
	[bookmark: Check44]|_| Open traditional incision
[bookmark: Check45]|_| Open mini-incision
[bookmark: Check46][bookmark: Check47][bookmark: Check48]|_| Endoscopic (|_| one port / |_| two port)
[bookmark: Check49]|_| Other (please state
[bookmark: Text64]     
[bookmark: Check50]|_| General anesthetic
[bookmark: Check51]|_| Regional block / local anesthetic 
[bookmark: Check52]|_| Other (please state)
[bookmark: Text67]     
	[bookmark: Text65]     
	[bookmark: Text66]     

	Description of intervention if separate from CTR technique
	[bookmark: Text68]     

	[bookmark: Text69]     

	Post-op management 
	[bookmark: Check53][bookmark: Text70]|_| Bulky dressings (when removed?)      
[bookmark: Check54][bookmark: Text71]|_| Splint or cast (when removed?)      
[bookmark: Check55][bookmark: Text72]|_| Removal of sutures (when?)      
[bookmark: Check56][bookmark: Dropdown2]|_| Rehab 
[bookmark: Check57]|_| Unclear
[bookmark: Check58]|_| Other (please state)
[bookmark: Text73]     
	[bookmark: Text74]     

	Advice about RTW / function
	|_| Advice about function (what and who by)      
|_| Advice about return to work (what and who by)      
|_| Not mentioned / unclear 
	[bookmark: Text77]     

	Age (mean, SD)
	[bookmark: Text78]     
	[bookmark: Text81]     

	Male/female
	[bookmark: Text79]Male =      
[bookmark: Text80]Female =      
[bookmark: Check62]|_| Not specified
	[bookmark: Text82]     

	Pre-op CTS severity
	|_| Boston/Levine/Levine-Katz/carpal tunnel questionnaire
        General score:      
        Symptom severity score (SSS):      
        Functional status score (FSS):      
|_| Not reported
	[bookmark: Text256]     

	Number of workers in grp 3
	[bookmark: Text250]     
	[bookmark: Text251]     

	Insurance status of workers
	[bookmark: Check67][bookmark: Text92]|_| Workers’ compensation – number:      
[bookmark: Check68][bookmark: Text93]|_| Insurance – number:      
[bookmark: Check69][bookmark: Text94]|_| Sick pay – number:      
[bookmark: Check70][bookmark: Text95]|_| No funding – number:      
[bookmark: Check71]|_| Other funding for sick leave (please state)
[bookmark: Text96]     
	[bookmark: Text97]     

	Occupational classification & numbers 
	[bookmark: Text98]     
	[bookmark: Text99]     

	Group 3 (if applicable)
	N
	Location in text

	Description of CTR technique
	[bookmark: Check72]|_| Open traditional incision
[bookmark: Check73]|_| Open mini-incision
[bookmark: Check74][bookmark: Check75][bookmark: Check76]|_| Endoscopic (|_| one port / |_| two port)
[bookmark: Check77]|_| Other (please state)
[bookmark: Text102]     
[bookmark: Check78]|_| General anesthetic
[bookmark: Check79]|_| Regional block / local anesthetic 
[bookmark: Check80]|_| Other (please state)
[bookmark: Text105]     
	[bookmark: Text103]     
	[bookmark: Text104]     

	Description of intervention if separate from CTR technique 
	[bookmark: Text106]     
	[bookmark: Text107]     

	Post-op management
	[bookmark: Check81][bookmark: Text108]|_| Bulky dressings (when removed?)      
[bookmark: Check82][bookmark: Text109]|_| Splint or cast (when removed?)      
[bookmark: Check83][bookmark: Text110]|_| Removal of sutures (when?)      
[bookmark: Check84][bookmark: Dropdown3]|_| Rehab 
[bookmark: Check85]|_| Unclear
[bookmark: Check86]|_| Other (please state)
[bookmark: Text111]     
	[bookmark: Text112]     

	Advice about RTW / function
	[bookmark: Check87][bookmark: Text113]|_| Advice about function (what and who by)      
[bookmark: Check88][bookmark: Text114]|_| Advice about return to work (what and who by)      
[bookmark: Check89]|_| Not mentioned / unclear
	[bookmark: Text115]     

	Age (mean, SD)
	[bookmark: Text116]     
	[bookmark: Text117]     

	Male/female
	[bookmark: Text118]Male =      
[bookmark: Text119]Female =      
[bookmark: Check90]|_| Not specified
	[bookmark: Text120]     

	Pre-op CTS severity 
	|_| Boston/Levine/Levine-Katz/carpal tunnel questionnaire
        General score:      
        Symptom severity score (SSS):      
        Functional status score (FSS):      
|_| Not reported
	[bookmark: Text257]     

	Number of workers in grp 3
	[bookmark: Text248]     
	[bookmark: Text249]     

	Insurance status of workers
	[bookmark: Check95][bookmark: Text130]|_| Workers’ compensation – number:      
[bookmark: Check96][bookmark: Text131]|_| Insurance – number:      
[bookmark: Check97][bookmark: Text132]|_| Sick pay – number:      
[bookmark: Check98][bookmark: Text133]|_| No funding – number:      
[bookmark: Check99]|_| Other funding for sick leave (please state)
[bookmark: Text134]     
	[bookmark: Text135]     

	Occupational classification & numbers 
	[bookmark: Text136]     

	[bookmark: Text137]     

	OUTCOMES
	Location in text

	Mark all outcomes recorded for this study:
[bookmark: Check100]|_| Return to work timescale 
[bookmark: Check101]|_| Return to work schedule/process
[bookmark: Check102]|_| Number of drop outs/losses to follow-up
[bookmark: Check103]|_| Complications
[bookmark: Check104]|_| Patient-reported measures of CTS symptoms
[bookmark: Check108]|_| Patient-reported measures of hand/wrist function
[bookmark: Check109]|_| Return to ADL timescale/quality
[bookmark: Check113]|_| Quality of life measure (eg SF36/SF12)
[bookmark: Check105]|_| Strength (eg grip/pinch)
[bookmark: Check110]|_| Sensation (eg Semmes-Weinstein monofilaments /2-point discrimination)
[bookmark: Check106]|_| Neurophysiology (eg nerve conduction/EMG)
[bookmark: Check107]|_| Cost
[bookmark: Text206]Study primary outcome(s):      
	[bookmark: Text207]     


	Primary review outcome: Return to work time point
	Location in text

	Term used in text (eg sick leave, time to RTW etc)
	[bookmark: Text140]     
	[bookmark: Text141]     

	Definition of measure (eg time from surgery to return to full duties etc)
	[bookmark: Text142]     


	[bookmark: Text143]     

	Method of data collection (eg patient self-report etc)
	[bookmark: Text144]     

	[bookmark: Text145]     

	Time point(s) at which outcome is reported
	[bookmark: Text146]     

	[bookmark: Text147]     

	Plan for RTW measure for bilateral cases
	[bookmark: Check7]|_| Bilateral – simultaneous surgery counted as one case
[bookmark: Check8]|_| Bilateral – staged CTR: RTW reported for each hand 
[bookmark: Check9]|_| Bilateral – staged CTR: RTW reported for one hand
[bookmark: Check10]|_| Bilateral patients excluded
[bookmark: Check11]|_| Unclear
[bookmark: Check12]|_|Other (please state)
[bookmark: Text23]     
	[bookmark: Text24]     

	Hand dominance, side of surgery and RTW (please select all that apply)
	[bookmark: Check13]|_| Hand dominance discussed
[bookmark: Check14]|_| Hand dominance in relation to side of surgery
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APPENDIX C. Risk of bias assessments for included studies 

I. Randomized controlled trials

	Randomized controlled trials 
	Sequence generation
	Allocation concealment
	Participant blinding
	Outcome blinding – RTW
	Outcome data – time to RTW
	Selective reporting
	Other
	Summary rating

	Agee 1992
	- 
	?
	
	
	?
	?
	?
	

	Atroshi 2006
	
	
	
	
	
	
	
	

	Bhattacharya 2004
	
	
	
	
	
	
	
	

	Brown 1993
	
	
	
	
	
	
	
	?

	Bruser 1999
	
	?
	
	
	?
	?
	?
	?

	Cellocco 2009
	
	
	
	
	?
	?
	
	?

	Cook 1995
	?
	?
	
	
	?
	?
	?
	?

	Ferdinand 2002
	
	
	
	
	
	
	?
	?

	Finsen 1999
	?
	
	
	
	?
	?
	
	

	Foulkes 1994
	
	
	
	
	
	
	?
	

	Jacobsen 1996
	?
	?
	
	?
	
	?
	
	?

	Jugovac 2002
	
	
	
	
	
	?
	?
	?

	Larsen 2013
	
	
	
	
	
	?
	
	?

	Provinciali 2000
	
	
	
	
	?
	
	?
	?

	Saw 2003
	
	
	
	
	
	?
	
	?

	Sennwald 1995
	
	
	
	
	?
	?
	?
	?

	Tian 2007
	?
	?
	
	
	?
	?
	
	

	Trumble 2002
	
	?
	
	
	?
	
	
	


	
	Low risk of bias
	?
	Unclear risk of bias
	
	High risk of bias




Participant blinding was excluded from the summary score due to the difficulty of blinding participants in surgical trials. Studies were rated at low risk of bias if rated ‘low’ for all remaining domains; high risk of bias if rated ‘high’ for two additional domains; and ‘unclear’ for other scoring patterns. RTW return to work.
II. Case control studies 

	Case control study
	Confounding
	Participant selection
	Measurement of intervention
	Missing data
	Measurement of RTW
	Selective reporting
	Summary rating

	Atroshi 2015
	
	
	
	
	
	
	


	
	Low risk of bias
	
	Moderate risk of bias
	
	Serious risk of bias




RTW return to work.
III. Cohort studies 

	Cohort studies
	Confounding
	Participant selection
	Classification of intervention
	Departures from intervention
	Missing data
	Measurement of RTW
	Selective reporting
	Summary rating 

	Prospective studies

	Becker 2012
	
	
	
	
	
	
	
	

	Bekkelund 2001
	
	
	
	
	
	
	
	

	Brown 1992
	
	
	
	
	
	
	
	

	Carmona 1998
	
	
	
	
	
	
	
	

	Chaise 2004
	
	
	
	
	
	
	
	

	Cha 2016
	
	
	
	
	
	
	
	

	Cowan 2012
	
	
	
	
	
	
	
	

	Dickson 2014
	
	
	
	
	
	
	
	

	Futami 1995
	
	
	
	
	
	
	
	

	Gimeno 2005
	
	
	
	
	
	
	
	

	Goodman 1993
	
	
	
	
	
	
	
	

	Hallock 1995
	
	
	
	
	
	
	
	

	Hansen 2009
	
	
	
	
	
	
	
	

	Karlsson 1997
	
	
	
	
	
	
	
	

	Manktelow 2004
	
	
	
	
	
	
	
	

	Nagle 1996
	
	
	
	
	
	
	
	

	Nesbitt 2006
	
	
	
	
	
	
	
	

	Palmer 1993
	
	
	
	
	
	
	
	

	Ratzon 2005
	
	
	
	
	
	
	
	

	Seitz 2013
	
	
	
	
	
	
	
	

	Retrospective studies

	Adams 1994
	
	
	
	N/A
	
	
	
	

	Bitar 2002
	
	
	
	N/A
	
	
	
	

	Braun 1994
	
	
	
	N/A
	
	
	
	

	Braun 1999
	
	
	
	N/A
	
	
	
	

	Chrostowski 1994
	
	
	
	N/A
	
	
	
	

	De Kesel 2008
	
	
	
	N/A
	
	
	
	

	Duche 2010
	
	
	
	N/A
	
	
	
	

	Fehringer 2002
	
	
	
	N/A
	
	
	
	

	Gibbs 1996
	
	
	
	N/A
	
	
	
	

	Huracek 2001
	
	
	
	N/A
	
	
	
	

	Kerr 1994
	
	
	
	N/A
	
	
	
	

	Ketchum 2004
	
	
	
	N/A
	
	
	
	

	Lyall 2002
	
	
	
	N/A
	
	
	
	

	McDonough 1993
	
	
	
	N/A
	
	
	
	

	Parot-Schinkel 2011
	
	
	
	N/A
	
	
	
	

	Waislak 2007
	
	
	
	N/A
	
	
	
	

	Weber 2005
	
	
	
	N/A
	
	
	
	



	
	Low 
risk of bias
	
	Moderate 
risk of bias
	
	Serious 
risk of bias
	
	Critical 
risk of bias
	
	No information

	
	
	
	
	
	
	
	
	
	



Cohort studies were rated at low risk of bias if the study scored ‘low’ for all domains; moderate if they scored at least ‘moderate’ for all domains; serious if they scored serious in one or more domain; and critical if they scored critical in one or more domain. 
RTW return to work; N/A not applicable.
APPENDIX D. Study characteristics and reported return to work times 

I. Randomized controlled trials 

	Study
	Compensation or insurance type
	Work type
	Number of workers
	CTR procedure and study group
	Time to return to work (days)
	Risk of bias

	
	
	
	
	
	Median 
	Mean
	Range
	SD
	

	Agee 1992
	Workers’ compensation
	NR
	10
	Open
	78
	-
	-
	-
	High

	USA (23)
	No workers’ compensation
	
	20
	
	45.5
	-
	-
	-
	

	
	Combined 
	
	30
	
	46.5
	-
	-
	-
	

	
	Workers’ compensation
	NR
	11
	Endoscopic

	71
	-
	-
	-
	

	
	No workers’ compensation
	
	38
	
	16.5
	-
	-
	-
	

	
	Combined
	
	49
	
	25
	-
	-
	-
	

	Atroshi 2006
	State insurance
	NR
	6
	Open (on sick-leave before CTR)
	37
	76
	14-174 A
	74
	Low

	Sweden (27)
	
	
	59
	Open (not on sick-leave before CTR)
	28
	33
	23-44 A
	19
	

	
	
	NR
	10
	Endoscopic (on sick-leave before CTR)
	51
	84
	25-200 A
	62
	

	
	
	
	53
	Endoscopic (not on sick-leave before CTR)
	28
	28
	17-39 A
	16
	

	
	
	Blue collar work
	95
	Open and endoscopic
	36
	44
	-
	36
	

	
	
	While collar work
	27
	Open and endoscopic
	21
	19
	-
	14
	

	Bhattacharya 2004
	NR
	NR
	26 B
	Bilateral open (2.5cm incision)
	14
	-
	<7-42
	-
	High

	UK (32)
	
	
	26 B
	Bilataeral knifelight (endoscopic)
	14
	-
	<7-42
	-
	

	Brown 1993
	Mixed
	NR
	40
	Open (3.5-4.5cm incision)
	28
	-
	-
	-
	Unclear

	USA & Sweden (39)
	
	
	41
	Endoscopic (two ports)
	14
	-
	-
	-
	

	Bruser 1999
	NR
	NR
	38
	Open (2.5cm incision)
	21
	18
	-
	-
	Unclear

	Germany (61)
	
	
	42
	Open (4.5cm incision)
	18
	19
	 -
	-
	

	Cellocco 2009
	NR
	NR
	103 B
	Open
	-
	25
	23-29
	-
	Unclear

	Italy (40)
	
	
	82 B
	Knifelight (endoscopic)
	-
	17
	15-18
	-
	

	Cook 1995
	Mixed
	Light duties 
	25 B
	Open (splint)

	-
	24
	-
	-
	Unclear

	USA (18)
	
	Full duties 
	25 B
	
	-
	27
	-
	-
	

	
	
	Light duties 
	25 B
	Open (no splint)
	-
	15
	-
	-
	

	
	
	Full duties 
	25 B
	
	-
	17
	-
	-
	

	Ferdinand 2002 
	NR
	NR
	14
	Bilateral open and endoscopic
	26.5
	31
	11-70
	17
	Unclear

	UK (33)
	
	
	
	 
	
	
	
	
	

	Finsen 1999
	State insurance
	NR
	19
	Open (splint)
	42
	-
	-
	-
	High

	Norway (41)
	
	
	28
	Open (no splint)
	42
	-
	-
	-
	

	Foulkes 1994
	NR
	NR
	8 B
	Open (standard procedure)
	53
	-
	1-180
	-
	High

	USA (42)
	
	
	15 B
	Open with epineurotomy
	59
	-
	14-120
	-
	

	Jacobsen 1996
	No workers’ compensation
	NR
	16 C
	Open
	19
	19
	0-42
	10
	Unclear

	Sweden (43)
	
	
	16 C
	Endoscopic (two ports)
	19.5
	17
	0-31
	9
	

	Jugovac 2002
	NR
	NR
	36
	Open (2.5cm incision)
	-
	15
	5-45
	-
	Unclear

	Croatia (62)
	
	
	36
	Open (long incision)
	-
	30
	10-60
	-
	

	Larsen 2013
	State insurance
	NR
	23
	Open (3cm incision)
	16
	-
	-
	-
	Unclear

	Denmark (26)
	
	
	17
	Open (7cm incision)
	20
	-
	-
	-
	

	
	
	
	16
	Endoscopic (one port)
	7
	-
	-
	-
	

	Provinciali 2000 
	No workers’ compensation
	NR
	50 B
	Open (therapy-led rehabilitation)
	-
	32
	-
	11
	Unclear

	Italy (63)
	
	
	50 B
	Open (home exercise programme)
	-
	43
	-
	13
	

	Saw 2003 
	NR
	NR
	42
	Open
	-
	26
	-
	14
	Unclear

	UK (44)
	
	
	43
	Endoscopic (one port)
	-
	18
	-
	11
	

	Sennwald 1995
	NR
	NR
	22 B
	Open
	-
	42
	-
	-
	Unclear

	Switzerland (64)
	
	
	25 B
	Endoscopic (one port)
	-
	24
	-
	-
	

	Tian 2007
	NR
	NR
	30 B
	Open
	-
	28
	-
	-
	High

	China (45)
	
	
	32 B
	Endoscopic (one port)
	-
	12
	-
	-
	

	Trumble 2002
	Mixed
	NR
	49
	Open
	38
	
	14-84
	
	High

	USA (46)
	
	
	53
	Endoscopic (one port)
	18
	
	3-56
	
	



A Interquartile range; B number of workers not explicitly stated; C reported as number of hands, rather than number of individuals.
NR not reported; CTR carpal tunnel release; RTW return to work; SD standard deviation. 
II. Case control study 

	Study
	Compensation or insurance type
	Work type
	Number of workers
	CTR procedure and study group
	Time to return to work (days)
	Risk of bias

	
	
	
	
	
	Median 
	Mean
	Range
	SD
	

	Atroshi 2015
	State insurance
	NR
	1121
	CTR procedure not reported (female)
	35
	44
	27-45 A
	44
	Low

	Sweden (14)
	
	
	408
	CTR procedure not reported (male)
	41
	52
	28-50 A
	65
	



 A Interquartile range; NR not reported; CTR carpal tunnel release.


III. Cohort studies 

	Study
	Compensation or insurance type
	Work type
	No. of Workers
	CTR procedure and study group
	Time to return to work (days)
	Risk of bias

	
	
	
	
	
	Median 
	Mean
	Range
	SD
	

	PROSPECTIVE COHORT STUDIES

	Becker 2012 &
	No workers’ compensation
	All work types (modified duties)
	66
	Open (short incision)
	-
	12
	0-90
	16
	Moderate

	Cowan 2012
	
	All work types (normal duties)
	
	
	-
	19
	0-90
	22
	

	 USA (15, 16)
	
	Desk-based (modified duties) 
	34
	Open (short incision)
	-
	7
	0-49
	11
	

	
	
	Desk-based (normal duties)
	
	
	-
	10
	0-90
	17
	

	
	
	Non-desk-based (modified duties)
	32
	Open (short incision)
	-
	18
	0-90
	20
	

	
	
	Non-desk-based (normal duties)
	
	
	-
	30
	3-90
	23
	

	
	
	Part-time (modified duties)
	13
	Open (short incision)
	-
	15
	0-56
	18
	

	
	
	Part-time (normal duties)
	
	
	-
	34
	0-90
	33
	

	
	
	Full-time (modified duties)
	52
	Open (short incision)
	-
	10
	0-49
	11
	

	
	
	Full-time (normal duties)
	
	
	-
	14
	0-60
	14
	

	Bekkelund 2001
	Workers’ compensation
	NR
	106
	Open (all participants)
	42
	-
	<7-365
	-
	Low

	Norway (48)
	
	
	71
	Open (female)
	49
	-
	<7-365
	-
	

	
	
	
	35
	Open (male)
	42
	-
	<7-84
	-
	

	Brown 1992
	NR
	NR
	149 A
	Endoscopic (one port)
	-
	16
	-
	-
	Critical

	USA (19)
	
	
	152 A
	Endoscopic (two ports)
	-
	15
	-
	-
	

	Carmona 1998
	Mixed
	NR
	59
	CTR procedure not reported
	35
	-
	-
	-
	Moderate

	USA (49)
	
	
	
	
	
	
	
	
	

	Chaise 2004
	Mixed
	Non-manual work (self-employed)
	18
	Biportal CTR without an endoscope
	-
	11
	-
	-
	Moderate

	France (67)
	
	Non-manual work (private sector)
	23
	
	-
	21
	-
	-
	

	
	
	Non-manual work (civil servant)
	28
	
	-
	49
	-
	-
	

	
	
	Manual work (self-employed)
	69
	Biportal CTR without an endoscope
	-
	29
	-
	-
	

	
	
	Manual work (private sector)
	67
	
	-
	42
	-
	-
	

	
	
	Manual work (civil servant)
	28
	
	-
	63
	-
	-
	

	
	State insurance 
	Self-employed
	75
	Biportal CTR without an endoscope
	-
	17
	-
	-
	

	
	
	Private sector employee
	70
	
	-
	31
	-
	-
	

	
	
	Civil servant or comparable 
	46
	
	-
	56
	-
	-
	

	
	Workers’ compensation
	Self-employed
	12
	Biportal CTR without an endoscope
	-
	34
	-
	-
	

	
	
	Private sector employee
	20
	
	-
	46
	-
	-
	

	
	
	Civil servant 
	10
	
	-
	72
	-
	-
	

	Cha 2016
	No workers’ compensation
	NR
	52
	Open CTR with delay
	-
	9
	-
	1
	Moderate

	Korea (28)
	
	
	100
	Immediate open CTR
	-
	15
	-
	2
	

	Dickson 2014
	NR
	All work types 
	23
	Bilateral open (simultaneous procedures)

	-
	20
	-
	-
	Serious

	UK (34)
	
	Non-manual work 
	16
	
	-
	18
	-
	-
	

	
	
	Manual work 
	7
	
	-
	24
	-
	-
	

	
	
	All work types 
	14
	Bilateral open (staged procedures)

	-
	33
	-
	-
	

	
	
	Non-manual work 
	9
	
	-
	29
	-
	-
	

	
	
	Manual work 
	5
	
	-
	42
	-
	-
	

	Futami 1995
	NR
	NR
	3
	Open
	-
	49
	-
	-
	Serious

	Japan (36)
	
	
	3
	Endoscopic (one port)
	-
	42
	-
	-
	

	Gimeno 2005
	NR
	NR
	197
	CTR procedure not reported
	Report return to work rates and 
	Low

	USA (69) 
	
	
	
	
	self-reported levels of functioning
	

	Goodman 1993 
	NR
	NR
	44
	CTR procedure not reported (RTW policy)
	-
	6
	-
	-
	Serious

	USA (21)
	
	
	23
	CTR procedure not reported (standard care)
	-
	29
	-
	-
	

	Hallock 1995 
	Mixed
	NR
	39 B
	Open
	-
	46
	-
	37
	Serious

	USA (53)
	
	
	25 B
	Endoscopic (two port)
	-
	40
	-
	19
	

	
	Workers’ compensation
	NR
	25 B
	Open
	-
	60
	-
	38
	

	
	
	
	20 B
	Endoscopic (two port)
	-
	46
	-
	15
	

	Hansen 2009
	State insurance
	NR
	75
	Endoscopic (one port)
	-
	20
	-
	14
	Moderate

	Denmark (29)
	
	
	
	
	
	
	
	
	

	Karlsson 1997
	NR
	NR
	50 A
	Open
	32
	-
	7-84
	-
	Serious

	Sweden (55)
	
	
	24 A
	Open with TCL lengthening 
	42
	-
	21-154
	-
	

	Manktelow 2004
	Workers’ compensation
	NR
	772
	Endoscopic 
	-
	92
	-
	-
	Moderate

	Canada (25)
	
	
	
	
	
	
	
	
	

	Nagle 1996
	Workers’ compensation
	All work types 
	92 
	Endoscopic

	-
	57
	0-256
	-
	Moderate

	USA (59)
	
	Sedentary work 
	13 
	
	-
	35
	1-151
	-
	

	
	
	Light work
	10 
	
	-
	41
	15-79
	-
	

	
	
	Light-repetitive work
	21 
	
	-
	51
	9-152
	-
	

	
	
	Medium manual work
	21 
	
	-
	59
	4-144
	-
	

	
	
	Heavy manual work
	14 
	
	-
	101
	0-256
	-
	

	
	No workers’ compensation
	All work types
	199
	Endoscopic

	-
	22
	0-153
	-
	

	
	
	Sedentary work 
	56
	
	-
	17
	0-153
	-
	

	
	
	Light work
	62
	
	-
	25
	1-143
	-
	

	
	
	Light-repetitive work
	21
	
	-
	21
	2-67
	-
	

	
	
	Medium manual work
	25
	
	-
	27
	1-74
	-
	

	
	
	Heavy manual work
	13
	
	-
	22
	1-75
	-
	

	Nesbitt 2006 
	No workers’ compensation
	NR
	12 A
	Bilateral endoscopic (simultaneous)
	-
	18
	-
	-
	Serious

	USA (37)
	Mixed 
	NR
	31 A 
	Bilateral endoscopic (staged 1-3 weeks)
	-
	60
	-
	-
	

	
	
	
	28 A
	Bilateral endoscopic (staged >3 weeks)
	-
	42
	-
	-
	

	Palmer 1993
	Combined
	NR
	41 A
	Open
	-
	44
	4-142
	38
	Serious

	USA (60)
	Workers’ compensation
	
	26 A
	
	-
	51
	10-142
	33
	

	
	No workers’ compensation
	
	15 A
	
	-
	27
	4-138
	38
	

	
	Combined
	NR
	70 A
	Endoscopic (one port)
	-
	21
	1-66
	13
	

	
	Workers’ compensation
	
	39 A
	
	-
	30
	8-66
	11
	

	
	No workers’ compensation
	
	11 A
	
	-
	11
	1-21
	6
	

	
	Mixed
	NR
	62 A
	Endoscopic (two ports)
	-
	28
	1-77
	17
	

	
	Workers’ compensation
	
	36 A
	
	-
	35
	12-79
	15
	

	
	No workers’ compensation
	
	26 A
	
	-
	20
	1-77
	16
	

	Ratzon 2005
	NR
	NR
	50
	Open
	Report return to work rates and 
	Moderate

	Israel (17)
	
	
	
	
	predictive factors for RTW time
	

	Seitz 2013
	Workers’ compensation
	NR
	18
	Open (3-3.5cm incision)
	-
	36
	-
	-
	Serious

	USA (30)
	No workers’ compensation
	
	25
	
	-
	16
	-
	-
	

	
	Workers’ compensation
	NR
	16
	Open with TCL lengthening
	-
	24
	-
	-
	

	
	No workers’ compensation
	
	24
	
	-
	9
	-
	-
	

	RETROSPECTIVE COHORT STUDIES

	Adams 1994
	Workers’ compensation
	NR
	191
	CTR procedure not reported
	-
	113
	-
	-
	Moderate

	USA (47)
	
	
	
	
	
	
	
	
	

	Bitar 2002
	Workers’ compensation
	NR
	34
	Open (USA)
	-
	72
	-
	42
	Moderate

	USA & Sweden (65)
	No workers’ compensation
	NR
	47 A
	Open (USA)
	-
	57
	-
	37
	

	
	
	
	42 A
	Open (Sweden)
	-
	36
	-
	23
	

	Braun 1994
	Workers’ compensation
	NR
	49
	CTR procedure not reported (normal NCS)
	-
	160
	-
	-
	Moderate

	USA (24)
	
	
	74
	CTR procedure not reported (abnormal NCS)
	-
	148
	-
	-
	

	
	
	
	25
	CTR procedure not reported (no NCS)
	-
	126
	-
	-
	

	Braun 1999
	NR
	NR
	63 A
	CTR procedure not reported (lawyer involved)
	-
	168
	-
	-
	Serious

	USA (66)
	
	
	162 A
	CTR procedure not reported (no lawyer)
	-
	140
	-
	-
	

	Chrostowski 1994 
	No workers’ compensation
	NR
	19 A
	Open
	-
	40
	28-42
	-
	Serious

	USA (20)
	
	
	16 A
	Endoscopic (one port)
	-
	12
	0-14
	-
	

	De Kesel 2008
	State insurance
	Employed
	92 B
	Open and endoscopic (one port)

	-
	36
	-
	24
	Moderate

	Belgium (50)
	
	Self-employed
	15 B
	
	-
	23
	-
	24
	

	
	
	Non-manual work
	35 B
	
	-
	27
	-
	20
	

	
	
	Light manual work
	49 B
	
	-
	36
	-
	20
	

	
	
	Heavy manual work 
	22 B
	
	-
	42
	-
	34
	

	Duche 2010
	NR
	NR
	178
	Open (2-3cm incision)
	-
	35
	7-42
	-
	Serious

	France (51)
	
	
	136
	Open with CanalettoTM implant 
	-
	21
	<7-56
	-
	

	Fehringer 2002 
	Workers’ compensation
	NR
	28
	Bilateral endoscopic (simultaneous surgery)
	114
	115
	35-263
	-
	Moderate

	USA (35)
	No workers’ compensation
	NR
	20
	
	15
	36
	7-137
	-
	

	
	Mixed
	Light duties 
	48
	
	13
	18
	7-107
	-
	

	
	
	Normal duties
	
	
	63
	82
	7-263
	-
	

	
	Workers’ compensation
	NR
	32
	Bilateral endoscopic (staged surgery)

	109
	126
	17-408
	-
	

	
	No workers’ compensation
	NR
	16
	
	78
	80
	19-224
	-
	

	
	Mixed

	Light duties 
	48
	
	22
	34
	10-163
	-
	

	
	
	Normal duties 
	
	
	92
	113
	17-408
	-
	

	Gibbs 1996
	Mixed
	NR
	26 B
	Open
	-
	4
	1->1003
	-
	Serious

	USA (52)
	
	
	10 B
	Endoscopic
	-
	14
	1-91
	-
	

	Huracek 2001
	NR
	NR
	59 A
	Bilateral open (simultaneous surgery)
	-
	39
	-
	-
	Serious

	Switzerland (54)
	
	
	66 A
	Open (staged surgery if bilateral n=9)
	-
	48
	-
	-
	

	Kerr 1994
	Workers’ compensation
	NR
	41
	Open
	-
	50
	-
	-
	Serious

	USA (56)
	Private insurance 
	
	31
	
	-
	38
	-
	-
	

	
	Workers’ compensation
	
	41
	Endoscopic (two ports)
	-
	47
	-
	-
	

	
	Private insurance 
	
	31
	
	-
	22
	-
	-
	

	Ketchum 2004 
	Mixed
	NR
	7
	Open (3cm incision)
	-
	75
	-
	11
	Critical

	USA (68)
	
	
	57
	Open (with flexor tenosynovectomy)
	-
	84
	-
	29
	

	Lyall 2002
	Workers’ compensation
	Full duties 
	58
	Open immediate or delayed surgery
	-
	64
	11-356
	-
	Serious

	USA (57)
	
	One-handed activities
	
	
	-
	23
	4-83
	-
	

	
	
	Two-handed activities
	
	
	-
	50
	11-160
	-
	

	McDonough 1993 
	Mixed
	NR
	28
	Open
	-
	50
	11-103
	-
	Serious

	USA (58)
	Workers’ compensation
	
	14
	
	-
	56
	31-103
	-
	

	
	Mixed
	
	27
	Endoscopic
	-
	29
	4-67
	-
	

	
	Workers’ compensation
	
	10
	
	-
	32
	4-67
	-
	

	Parot-Schinkel 2011 
	Mixed
	NR
	851
	Open
	60
	-
	-
	-
	Moderate

	France (22)
	
	
	
	
	
	
	
	
	

	Wasiak 2007 
	Workers’ compensation
	NR
	1410
	Open
	34
	85
	-
	174
	Moderate

	USA (31)
	
	
	287
	Endoscopic
	27
	62 
	-
	131
	

	Weber 2005
	Mixed
	NR
	92 A
	Bilateral open (simultaneous surgery)
	23
	-
	-
	-
	Serious

	USA (38)
	
	
	16 A
	Bilateral open (staged surgery)
	42
	-
	-
	-
	



A Number of workers not explicitly stated; B reported as number of hands, rather than number of individuals.
NR not reported; CTR carpal tunnel release; RTW return to work; SD standard deviation; TCL transverse carpal ligament.
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