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Minimal invasions: is wrist arthroscopy supported by 
evidence? A systematic review and meta-analysis
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Background and purpose — Wrist arthroscopy is used 
increasingly, but its benefits and harms are unclear. This sys-
tematic review aimed to identify all published randomized con-
trolled trials on wrist arthroscopy and synthesize the evidence 
of the benefits and harms of wrist arthroscopic procedures.

Methods — We searched CENTRAL, MEDLINE, and 
Embase for randomized controlled trials comparing wrist-
arthroscopic surgery with corresponding open surgery, placebo 
surgery, a non-surgical treatment, or no treatment. We esti-
mated the treatment effect with a random effect meta-analysis 
using patient reported outcome measure (PROM) as primary 
outcome where several studies assessed the same intervention.

Results — Of 7 included studies, none compared wrist 
arthroscopic procedures with no treatment or placebo sur-
gery. 3 trials compared arthroscopically assisted reduction 
with fluoroscopic reduction of intra-articular distal radius 
fractures. The certainty of evidence was low to very low for 
all comparisons. The benefit of arthroscopy was clinically 
unimportant (smaller than what patients may consider mean-
ingful) at all time points. 2 studies compared arthroscopic 
and open resection of wrist ganglia, finding no significant 
difference in recurrence rates. 1 study estimated the benefit 
of arthroscopic joint debridement and irrigation in intra-
articular distal radius fractures, showing no clinically rele-
vant benefit. 1 study compared arthroscopic triangular fibro-
cartilage complex repair with splinting in distal radioulnar 
joint instability in people with distal radius fractures, finding 
no evidence of benefits for repair at the long-term follow-up 
but the study was unblinded, and the estimates imprecise.

Conclusion — The current limited evidence from RCTs 
does not support benefits of wrist arthroscopy compared 
with open or non-surgical interventions.

Surgeons increasingly use wrist arthroscopy to diagnose 
and treat a wide variety of intra-articular wrist conditions 
(1). The rationale for arthroscopy is that it enables accu-
rate diagnosis and definitive treatment in the same setting 
with less injury to soft tissue compared with open surgery. 
Furthermore, better visualization can improve the preci-
sion of the procedure, such as when reducing joint surface 
fragments in an intra-articular distal radius fracture (2-6). 
Surgical indications for wrist arthroscopy are increasing 
as new instruments allow more intricate procedures, such 
as removal of carpal bones, partial arthrodesis, or ligament 
reconstructions, to be performed arthroscopically (7,8). 
However, prolonged operative duration and special instru-
mentation required for arthroscopic surgery increase the 
costs of the procedure.

Due to the increased costs, arthroscopic surgery should 
provide corresponding, patient-important benefits over open 
surgery, nonoperative care, or no treatment. To investigate 
whether wrist arthroscopy provides such benefits, we con-
ducted a systematic review of evidence from RCTs assess-
ing the effects of wrist arthroscopic procedures. The specific 
aims of this systematic review were to (i) map the empirical 
evidence estimating effects of wrist arthroscopic procedures, 
and (ii) assess whether wrist arthroscopic procedures provide 
superior benefits to patients compared with open procedures 
or no procedures (nonoperative treatment, placebo treat-
ment, or no treatment). 

Methods

We followed the PRISMA guidelines throughout the study (9).
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Identification of studies
We included all randomized or quasi-randomized controlled 
trials that compared any wrist arthroscopic treatment with cor-
responding open surgery, placebo treatment (including diag-
nostic wrist arthroscopy), or a non-surgical treatment (includ-
ing, for example, waiting list control) in participants with 
any wrist condition. We performed searches in MEDLINE, 
Embase, and CENTRAL databases on November 8, 2021.

Study selection
Two authors (VLK, TK) screened the titles and abstracts and 
reviewed the full texts of potentially eligible studies. Dis-
agreements were settled through discussion.

Outcome measures
The following outcome measures were considered in this 
review: wrist or upper extremity specific patient reported 
outcome measure (PROM; primary outcome), pain, global 
improvement, grip strength, and adverse events. When several 
functional outcomes were reported in the same trial, we pri-
oritized the Disabilities of Shoulder, Arm, and Hand (DASH) 
score for the PROM as it was reported by most of the stud-
ies. The DASH questionnaire is an upper-extremity-specific 
PROM yielding a total score ranging from 0 points (no dis-
ability) to 100 points (worst possible disability) (10).

Secondary outcomes were pain measured with a visual 
analog scale (VAS), global improvement (dichotomous), 
grip strength (percentage compared with healthy side), and 
the proportion of participants with adverse events. Ganglion 
recurrence was not in our protocol, but we collected it as it 
was the only outcome measured in ganglion trials.

The predefined time points were short term (< 3 months), 
medium term (3–6 months, longer time point was extracted 
when both were reported), and long term (> 6 months, longest 
available time point was extracted). 

Data collection and handling
We extracted all data to a pre-tested pro forma. The extracted 
data included the name of the first author, year of publication, 
number of participants, the condition being treated, the inter-
vention and control treatments, and the outcomes at each time 
point. The number of adverse events was collected at the latest 
available follow-up. We preferred data from the intention-to-
treat analysis but, if not reported, we used per protocol or as-
treated data. 

For continuous outcomes, we extracted the mean and SD 
values. If the mean was not available, we used median as an 
approximation of the mean. When SD was not available, we 
calculated it based on 95% confidence intervals (CIs) or based 
on interquartile range when CIs were not reported.

Measurement of treatment effect and data synthesis
All meta-analyses were stratified by condition and interven-
tion. We used inverse variance weighting with a random 

effects model in all meta-analyses. When several different 
measures were used for one outcome domain, we used the 
standardized mean difference (SMD) for pooling and then 
back-translated the SMD to the original scale using typical 
SD (median SD at the baseline). We used 0.05 as the level of 
statistical significance but estimated whether the benefit was 
patient-important based on the CI of the estimate and the mini-
mal clinically important difference (MCID) value of the corre-
sponding outcome measure (11). Before pooling, we assessed 
clinical diversity by examining the inclusion and exclusion 
criteria, diagnostic criteria, and details of the intervention. 
We determined heterogeneity of the meta-analysis with visual 
inspection of the forest plots and I2 statistics. When substan-
tial unexplained heterogeneity was present, we downgraded 
the certainty of evidence as suggested by the GRADEpro 
handbook (12).

For binary outcomes, we extracted events and the total 
number of participants at each time point. When total num-
bers were not available, we used the number of participants 
randomized to each group. We expressed the treatment effect 
as relative risk (RR) with 95% confidence intervals. 

We used the packages meta and metafor in R (4.0.0) with 
the software RStudio (1.2.5042) R Foundation for Statistical 
Computing, Vienna, Austria) for the meta-analyses (13-16).

Risk of bias and certainty of evidence (see Appendix)
Two authors (VLK, MR) independently assessed the risk of 
bias based on the Cochrane risk of bias tool 1.0 (17). Disagree-
ments were settled by discussion and deferral to a third author 
when necessary. We assessed the certainty of evidence using 
the GRADEPRO tool (18). We downgraded the certainty 
(reflecting our confidence in the pooled treatment effect) based 
on (i) risk of bias (downgraded when included studies were at 
high or unclear risk of bias) (ii) inconsistency (certainty was 
downgraded if the studies in the meta-analyses were incon-
sistent without apparent explanation); (iii) imprecision of the 
estimates (the treatment estimates were considered precise 
when the 95% confidence intervals excluded or supported 
patient-important benefits); (iv) indirectness of the evidence 
(indirectness was present when surrogate outcomes were 
used). For grip strength, we did not assess certainty as it is not 
a patient-reported outcome and the relevance of differences is 
unclear. However, we included this outcome because it was 
measured in most studies and may reflect pain and function to 
some degree. We did not assess publication bias because of the 
low number of studies available for each meta-analysis.

Registration, funding, and disclosures 
This systematic review was prospectively registered in the 
PROSPERO database. The study received no funding. Teemu 
Karjalainen has received funding from Academy of Finland. 
Other authors declare no conflict of interest. Completed disclo-
sure forms for this article following the ICMJE template are 
available on the article page, doi: 10.2340/17453674.2023.11957
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Results
Literature search and study selection
The search yielded 271 records of which 259 were excluded 
in the initial screening process. After reading 12 full texts, 

we included 7 eligible studies (Figure 1). Additionally, 3 
potentially eligible ongoing studies were registered in Clini-
calTrials.gov registry: NCT02911610, NCT04755127, and 
NCT04576169. 

The studies were conducted between 1999 and 2020 in 
Greece, Italy, Japan, Korea, the Netherlands, and the USA and 
are summarized in the Table. 3 studies compared arthroscopi-
cally assisted reduction with fluoroscopic reduction of distal 
intra-articular radius fractures (19-21); 2 studies compared 
arthroscopic removal of wrist ganglion with open removal 
(22,23); 1 study assessed the effect of debridement and irri-
gation of the radiocarpal joint in intra-articular distal radius 
fractures (24); and 1 study compared triangular fibrocartilage 
complex (TFCC) repair with supination cast in distal radio-
ulnar joint (DRUJ) instability identified during operation for 
unstable distal radius fractures (25).

Arthroscopically assisted reduction vs. open/fluoro-
scopic reduction for intra-articular fractures of the 
distal radius
PROM
The benefits of arthroscopic reduction may be smaller than 
the minimal clinically important difference (MCID of 10.8 
points in DASH) (11). The evidence was downgraded to low 
certainty due to risk of bias (lack of blinding) and imprecision 
(the confidence intervals did not exclude patient-important 

Records identified from:
– CENTRAL, 55
– Embase, 170
– MEDLINE, 104

Records screened
n = 271

Records excluded
n = 259

Full-text articles assessed
for eligibility

n = 12

Studies included in review
n = 7

Excluded
Duplicate records

n = 58

Full-text articles excluded (n = 5):
– wrong study design, 4
– wrong comparative treatment, 1

Figure 1. PRISMA flow diagram of included articles.

Characteristics of included studies

 							       Follow-up,
 		  Participants	 Mean	 Arthroscopic		  Analyzed	 months
Trial	 Country	 women/total	 age	 intervention	 Control	 outcomes 	 mean (range) 

Arthroscopically assisted reduction vs. open/fluoroscopic reduction for intra-articular fractures of the distal radius	
 Doi 1999	 Japan	 47/82	 54	 Arthroscopically assisted	 Fluoroscopic reduction	 Modified system of	 31 (24–47)
 (19)				    reduction and external	 and internal fixation	 Green and O’Brien; 
 				    fixation		  adverse events	
 Varitimidis 2008	 Greece	 23/40	 46	 Arthroscopically and fluoro-	 Fluoroscopic reduction	 DASH score; 	 24
 (20)				    scopically assisted reduction	 and external fixation	 grip strength;  
 				    and external fixation plus 	 plus percutaneous	 adverse events
 				    percutaneous pinning	 pinning		
 Yamazaki 2015	 Japan	 54/74	 64	 Arthroscopically assisted	 Fluoroscopic reduction	 DASH score; 	 11 
 (21)				    reduction and fixation with	 and fixation with a volar	 grip strength;  
 				    a volar locking plate	 locking plate	 adverse events	
Arthroscopic excision vs. open excision for wrist ganglia	
 Kang 2008	 USA	 48/72	 35	 Arthroscopic excision	 Open excision	 Ganglion recurrence;	 12 
 (22)						      adverse events	
 Rocchi 2008	 Italy	 34/50	 37	 Arthroscopic resection	 Open excision through	 Adverse events	 26 (12–39)
 (23)				    through 2 or 3 dorsal ports	 a longitudinal volar skin	 (including ganglion
 					     incision	  recurrence)	
Open reduction with arthroscopic debridement vs. open reduction alone for intra-articular fractures of the distal radius	
 Selles 2020	 Netherlands	 33/50	 59	 Open reduction and	 Open reduction and 	 DASH score;	 12
 (24)				    internal fixation with arthro-	 internal fixation alone	 postop. pain (VAS);
 				    scopic debridement		   grip strength; 
 						      adverse events	
Arthroscopic TFCC repair vs. supination splint for DRUJ instability with distal radius fracture	
 Lee 2016	 Korea	   9/12 a 	 46	 Arthroscopic TFCC repair	 Supination sugar-tong	 DASH score; 	 17 (13–24) 
 (25)					     splint	 grip strength; 
 						      adverse events	
 
a 158 in entire study, 12 allocated to included treatments.
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benefits) at short and long term, and very low at medium term 
(third step for inconsistency).

At the short-term follow-up, any PROM for function was 
reported by only 1 of the 3 studies (20); the mean DASH score 
was 28 with open reduction and was 3.0 points better (CI 5.2 
worse to 11 better; 1 study; 70 participants) with arthroscopic 
reduction.

2 studies measured PROM at the medium-term follow-up 
(20,21); the mean DASH score was 14.5 with open and was 
4.7 better (CI 12 worse to 21 better; 2 studies; 110 partici-
pants; I2 = 97%) with arthroscopic reduction. 

At the long-term follow-up, all 3 studies reported PROM 
but 1 (19) used a different measure. The pooled standardized 
mean difference (SMD) was –0.41 (CI –1.0 to 0.19; 3 studies; 
192 participants; I2 = 75%) favoring arthroscopic reduction. 
This translates to an improvement of 4.3 points (CI 2.0 worse 
to 10.5 better) in the DASH score with arthroscopic reduction. 
(Figure 2)

Adverse events
There were 13/90 adverse events in the arthroscopic treat-
ment group and 12/102 in the open treatment group. These 
included, e.g., infection, severe stiffness of finger joints, reflex 
sympathetic dystrophy, carpal tunnel syndrome. The pooled 
risk ratio was 1.15 (CI 0.07 to 19.5, 3 studies, 192 participants, 
I2 = 46%). The certainty of evidence was very low due to very 
serious imprecision and risk of bias.

Grip strength
At short and medium term, grip strength as the percentage 

compared with the healthy contralateral wrist was measured in 
1 of the 3 studies (70 participants) (21). At the short-term fol-
low-up point, the mean grip was 48% of the contralateral side 
in the open reduction group and 5.0% worse (CI 15.3% worse 
to 5.3% better ) in the arthroscopic group. At the medium-term 
follow-up, the mean grip in the open treatment group was 84% 
of the contralateral side and was 2.0% worse (CI 10% worse 
to 6.3% better ) in the arthroscopic group. 

At the long-term follow-up point, 2 studies (152 partici-
pants) measured grip strength (19,21). The mean grip strength 
in the control group was 83% and was 5.2% worse (CI 15% 
worse to 4.6% better , I2 = 66%) in the arthroscopic reduction 
group.

Arthroscopic excision vs. open excision for wrist ganglia
In this comparison, we identified 2 trials (22,23). Kang et al. 
studied dorsal ganglia whereas Rocchi et al. studied volar gan-
glia. Neither study measured patient-reported outcomes such 
as pain or PROMs. The evidence regarding ganglion recur-
rence and adverse events was downgraded as very low due 
to risk of bias (lack of blinding) and very serious imprecision 
(CI include large differences in both directions for both out-
comes). 

Ganglion recurrence
For dorsal ganglia, there were 3/28 recurrences in the 
arthroscopic group and 2/23 in the open group. There were 
3/20 recurrences in the arthroscopic group and 1/20 in the 
open group for volar ganglia. The pooled risk ratio was 1.7 
(CI 0.45 to 6.6, 2 studies, 91 participants, I2 = 0%) (Figure 3).

Arthroscopy Open excision Weight SMD SMD 
Study Mean (SD)  Total Mean (SD)  Total % random (95%CI) random (95%CI) 

Doi et al. 1999 (19) 16 (9.2) 34 25 (11) 48 35.4 –0.86 (–1.3 to –0.40) 
Varitimidis et al. 2008 (20) 4.7 (4.4) 20 7.9 (8.4) 20 29.5 –0.47 (–1.1 to 0.16)
Yamazaki et al. 2015 (21) 8.0 (11) 36 7.0 (10) 34 35.1 0.09 (–0.38 to 0.56)

Total  90  102  –0.41 (0.98 to 0.16)

Heterogeneity: I2 = 75%, τ2 = 0.2, p = 0.02
     

Figure 2. Forest plot of PROM at the long-term follow up in the comparison of arthroscopically assisted reduction with 
open/fluoroscopic reduction for intra-articular fractures of the distal radius.

 
 Arthroscopy Open excision Weight Risk ratio Risk ratio 
Study Events   Total Events   Total % random (95%CI) random (95%CI) 

Kang et al. 2008 (22) 3 28 2 23 62.1 1.2 (0.22–6.8) 
Rocchi et al. 2008 (23) 3 20 1 20 37.9 3.0 (0.34–26)

Total 6 48 3 43  1.7 (0.45–6.6)

Heterogeneity: I2 = 0%, τ2 = 0, p = 0.5
      

Figure 3. Forest plot of ganglion recurrence in the comparison of arthroscopic excision with open excision for wrist 
ganglia.



Acta Orthopaedica 2023; 94: 200–206  204

Adverse events
There were 3/48 adverse events in the arthroscopic treatment 
group and 7/43 in the open treatment group. The pooled risk 
ratio was 0.49 (CI 0.08 to 3.0, 2 studies, 91 participants, I2 = 
27%). 

Open reduction with arthroscopic debridement vs. 
open reduction alone for intra-articular fractures of 
the distal radius
In this comparison we identified only 1 study, and thus we 
did not perform a meta-analysis (24). We report the results as 
medians. To assess the uncertainty of the estimates, we calcu-
lated treatment effect using median value as an approxima-
tion of the mean and IQR to estimate SD. The evidence was 
downgraded to low due to risk of bias (lack of blinding) and 
imprecision.

PROM
Arthroscopic debridement probably does not provide patient-
important benefits compared with no debridement (moderate 
certainty, downgraded for bias).

At the short-term follow-up, the median DASH score (0 to 
100, higher is worse) in the open group was 23 and was 4.0 
points worse (CI 13 points worse to 5.1 points better) in the 
arthroscopic group. 

At the medium-term follow-up point, the median DASH 
score in the open group was 8.0 and was 2.0 points better (CI 
4.2 points worse to 8.2 points better) in the arthroscopic group.

At the long-term follow-up, the median DASH score in the 
open group was 6.0 and was 2.0 points worse (CI 9.9 points 
worse to 5.9 points better) in the arthroscopic group.

The authors also measured Patient-Rated Wrist Evaluation 
score, showing similar treatment effect estimates.

Pain
Low certainty evidence (downgraded for bias and impreci-
sion) indicates that the pain may not differ between the groups.

At the short-term follow-up, the median VAS score (0 to 10, 
higher is worse) in the open group was 2.0 points and was 1.0 
point better (CI 0.2 worse to 2.2 better) in the arthroscopic group.

At the medium-term follow-up point, the median VAS score 
in the open group was 2.0 points and was 2.0 points better in 
the arthroscopic group (CI 1.2 better to 2.8 better).

Adverse events
There were 6/25 adverse events in the arthroscopic treatment 
group and 5/25 in the open treatment group. This corresponds 
with an RR of 1.2 (CI 0.42 to 3.4); very low certainty evidence 
due to risk of bias and very serious imprecision (confidence 
intervals are compatible with large benefits in either direction).

Grip strength
Grip strength was measured but only partially reported. The 
mean grip strength was 15 kg in the arthroscopic group and 18 

kg in the open treatment group. Selles et al. reported a statisti-
cally significant p value of 0.003 for this difference (24). 

Arthroscopic TFCC repair vs. supination splint for 
DRUJ instability with distal radius fracture
In this comparison, we identified 1 study and thus did not con-
duct a meta-analysis (25).

PROM
Low certainty evidence indicates that surgery may not pro-
vide benefits compared with splinting alone (downgraded for 
bias and imprecision). At the long-term follow-up, the mean 
DASH score was 14 with supination splint and 1.0 point better 
(CI 11 points worse to 13 better) with arthroscopic TFCC 
repair (1 study; 12 participants).

Adverse events
There were no adverse events reported in either group.

Discussion

Wrist arthroscopy is a promising technique with several pur-
ported advantages, but the benefits of this minimally inva-
sive technique over open procedures or no surgery were not 
clearly established in this review. Patient-important benefits 
should be established before wide implementation because of 
the risks and costs associated with surgery. Furthermore, com-
pared with open procedures, operating times can be substan-
tially longer in arthroscopic procedures and they often require 
special instrumentation, thus increasing the costs (26-29). 
However, when used for diagnostic purposes, or if surgery is 
not unduly extended or additional specialized and expensive 
instrumentation used, non-inferiority may justify arthroscopic 
procedures over open procedures. 

One reason that the benefits were not evident in trials could 
be because open procedures of the wrist can be performed 
through small incisions and often require, relatively speaking, 
little dissection. For example, a wrist ganglion can be removed 
from a short incision while an arthroscopic procedure requires 
four small incisions, and the resection in the joint capsule is 
likely equally extensive. Unfortunately, none of the studies 
comparing arthroscopy with open resection of ganglion mea-
sured patient-important benefits. 

As for the possible benefits of wrist arthroscopy over no 
surgery, these are largely based on observational studies (30-
37). For example, a systematic review assessing arthroscopic 
debridement for TFCC injuries identified 18 observational 
studies showing a mean 21-point improvement in DASH 
score and a 4-point decrease in pain (0 to 10 scale) after sur-
gery (38). However, none of the studies had a control group, 
so we do not know if the observed improvements would have 
occurred without surgery. This is typical of musculoskeletal 
complaints (39); several high-quality RCTs that have tested 
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the efficacy of arthroscopic surgery in other joints have shown 
the procedures to be no better than placebo surgery or non-
surgical alternatives (40,41). People improve also without sur-
gery. The lack of high-quality evidence supporting the use of 
wrist arthroscopy leaves open whether, for many indications, 
the procedure is providing any benefits over nonoperative 
treatments.

We identified no previous reviews assessing the effect of 
wrist arthroscopic surgery based on randomized controlled 
trials. The strengths of this study are that we used a sensitive 
search algorithm to identify relevant studies and used no lan-
guage restrictions. We also searched trial registries for unpub-
lished trials. Thus, it is unlikely that we missed any trials, but, 
due to the small number of included studies, we were unable 
to assess the presence of publication bias. We assessed the 
certainty of the evidence using the GRADE approach and 
expressed the degree of our confidence in the presented esti-
mates to reflect the uncertainty regarding our findings. The 
lack of rigorous trials limits the conclusions of this review con-
cerning the treatment effects, and the true effects may differ 
substantially from the presented ones. However, this simply 
points to the urgent need for the kind of high-quality trials on 
wrist arthroscopy that have been conducted on arthroscopic 
procedures for other joints.

Conclusion 
The current limited evidence from RCTs does not support 
benefits of wrist arthroscopy compared with open or non-sur-
gical interventions. The development of arthroscopic instru-
mentation and implants has significantly advanced in recent 
years. This has allowed more complex procedures to be per-
formed arthroscopically. These technical successes have lured 
many into adopting new technologies, perhaps partly out of 
the fear of missing out. However, this increase in uptake has 
not been accompanied by experimental evidence supporting 
the assumed benefits. Understandably, surgeons wish to adopt 
the most promising new techniques, and with incremental 
technical advancements, wrist arthroscopy might ultimately 
result in patient-important benefits. However, any future ben-
efits would require evidence-based support from high-quality, 
low-bias, randomized controlled trials. Until such evidence 
arises, surgeons should acknowledge the uncertainty regard-
ing patient benefits when recommending wrist arthroscopic 
procedures.

Supplementary data
The search strategy  is available as supplementary data on the 
article home page, doi:10.2340/17453674.2023.11957
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Appendix

Risk of bias summary table

	 Random		  Blinding of	 Blinding of	 Incomplete
	 sequence	 Allocation	 participants	 outcome	 outcome	 Selective
Author	 generation	 concealment	 and personnel	 assessment	 data	 reporting	 Other bias

Doi et al. 1999 (19)	 High	 High	 High	 High	 Unclear	 Unclear	 High
Kang et al. 2008 (22)	 High	 High	 High	 High	 High	 Unclear	 Low
Lee et al. 2016 (25)	 Low	 Unclear	 High	 High	 Unclear	 Unclear	 High
Rocchi et al. 2008 (23)	 Low	 Low	 High	 High	 Low	 Unclear	 Low
Selles et al. 2020 (24)	 Low	 Low	 High	 High	 Low	 Low	 Low
Varitimidis et al. 2008 (20)	 Low	 Low	 High	 High	 Low	 Unclear	 Unclear
Yamazaki et al. 2015 (21)	 Low	 Low	 High	 Low	 Low	 Unclear	 Low


