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File I – Table S1: PRISMA checklist adopted from Moher et al. [12] and modified 

Table S1. PRISMA checklist adopted from Moher et al. [12] and modified. 

Section/topic 

 

Item 

No.  

Checklist item 

 

Section 

 

Page 

TITLE      

Title  1 Identify the report as a systematic review, meta-analysis, or both.  Title page 1 

ABSTRACT      

Structured 

summary  
2 

Provide a structured summary including, as applicable: background; objectives; data sources; study 

eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; 

limitations; conclusions and implications of key findings; systematic review registration number.  

Abstract 1 

INTRODUCTION      

Rationale  3 Describe the rationale for the review in the context of what is already known.  Introduction 1, 2 

Objectives  4 
Provide an explicit statement of questions being addressed with reference to participants, 

interventions, comparisons, outcomes, and study design (PICOS).  
Methods 4 

METHODS      

Protocol and 

registration  
5 

Indicate whether a review protocol exists, if and where it can be accessed  

(e.g., Web address), and, if available, provide registration information including registration number. 
not exist - 

Eligibility criteria  6 
Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 

considered, language, publication status) used as criteria for eligibility, giving rationale.  
Methods 1 to 4 

Information 

sources  
7 

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to 

identify additional studies) in the search and date last searched.  

Methods & 

Supplementary 

Files 

2, SF 

5 to 

SF 8 
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Search  8 
Present full electronic search strategy for at least one database, including any limits used, such that it 

could be repeated.  

Supplementary 

Files 

SF 5 

to SF 

8 

Study selection  9 
State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 

applicable, included in the meta-analysis). 

Methods & 

Supplementary 

Files 

2, 3, 

SF 9 

to SF 

50 

Data collection 

process  
10 

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) 

and any processes for obtaining and confirming data from investigators.  
Methods 2 to 4 

Data items  11 
List and define all variables for which data were sought (e.g., PICOS, funding sources) and any 

assumptions and simplifications made.  

Methods, 

Supplementary 

Files 

2 to 4, 

SF 5 

to SF 

8 

Risk of bias in 

individual studies  
12 

Describe methods used for assessing risk of bias of individual studies (including specification of 

whether this was done at the study or outcome level), and how this information is to be used in any 

data synthesis.  

Methods 5 

Summary 

measures  
13 State the principal summary measures (e.g., risk ratio, difference in means).  Methods 5 

Synthesis of 

results  
14 

Describe the methods of handling data and combining results of studies, if done, including measures 

of consistency (e.g., I2) for each meta-analysis.  
Methods 5 

Risk of bias across 

studies  
15 

Specify any assessment of risk of bias that may affect the cumulative evidence  

(e.g., publication bias, selective reporting within studies).  

Methods, 

Results 

5, 14 

to 15 

Additional 

analyses  
16 

Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if 

done, indicating which were pre-specified.  
not exist - 

RESULTS      

Study selection  17 
Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons 

for exclusions at each stage, ideally with a flow diagram.  
Results 3 

Study 

characteristics  
18 

For each study, present characteristics for which data were extracted  

(e.g., study size, PICOS, follow-up period) and provide the citations.  

Supplementary 

Files 

SF 50 

to SF 

59 

Risk of bias within 

studies  
19 

Present data on risk of bias of each study and, if available, any outcome level assessment  

(see item 12).  

(grouped) 

Results 

5, 14 

to 15 



 SF 4 of 64 

Seidel et al. (2018) – Quantitative Measures of Physical Risk Factors Associated with Work-Related Musculoskeletal Disorders of the Elbow: A Systematic Review 

Results of 

individual studies  
20 

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for 

each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.  

Results, 

Supplementary 

Files 

6 to 

14, SF 

9 to 

SF 65 

Synthesis of 

results  
21 

Present the main results of the review. If meta-analyses are done, include for each, confidence 

intervals and measures of consistency.  

 

Results, 

Supplementary 

Files 

6 to 

14, SF 

9 to 

SF 65 

Risk of bias across 

studies  
22 Present results of any assessment of risk of bias across studies (see Item 15). Results 14, 15 

Additional 

analysis  
23 

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression 

[see Item 16]).  
not exist - 

DISCUSSION      

Summary of 

evidence  
24 

Summarize the main findings including the strength of evidence for each main outcome; consider 

their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
Discussion 

16 to 

19  

Limitations  25 
Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., 

incomplete retrieval of identified research, reporting bias).  
Discussion 19, 20 

Conclusions  26 
Provide a general interpretation of the results in the context of other evidence, and implications for 

future research.  
Discussion 21 

FUNDING      

Funding  27 
Describe sources of funding for the systematic review and other support (e.g., supply of data); role of 

funders for the systematic review.  
Discussion 22 
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File II – Table S2: MEDLINE search strategy – 03th February 2017 

Table S2. MEDLINE search strategy – 03th February 2017. 

No. 

 

Searches 

 

Reference/ 

Comment 

Results 

 

I 
(elbow [MH] OR upper limb [MH] OR upper extremit*[MH] elbow 

joint [MeSH Terms] OR cubital joint OR articulatio cubiti) 
 18738 

II 
(musculoskeletal disorders OR pain OR injury OR cumulative 

trauma disorders) 
[4] 2535768 

III #1 AND #2  13842 

IV 

(epicondylitis OR (epicondylitides, lateral humeral[MeSH Terms]) 

OR (epicondylitis, lateral humeral[MeSH Terms]) OR (humeral 

epicondylitides, lateral[MeSH Terms]) OR (tennis* AND elbow) OR 

(golf* AND elbow) OR cubital tunnel syndrome OR radial tunnel 

syndrome OR ulnar nerve entrapment OR median nerve 

entrapment OR pronator teres syndrome OR tenosynovitis OR 

tendovaginitis OR radial nerve entrapment) 

[6] 17373 

V #3 OR #4  30227 

VI 

(((((((("Elbow/abnormalities"[MeSH] OR "Elbow/diagnosis"[MeSH] 

OR "Elbow/etiology"[MeSH] OR "Elbow/injuries"[MeSH] OR 

"Elbow/pathology"[MeSH] OR "Elbow/physiopathology"[MeSH] ))) 

OR (( "Elbow Joint/abnormalities"[MeSH] OR "Elbow 

Joint/diagnosis"[MeSH] OR "Elbow Joint/etiology"[MeSH] OR 

"Elbow Joint/injuries"[MeSH] OR "Elbow Joint/pathology"[MeSH] 

OR "Elbow Joint/physiopathology"[MeSH] ))) OR (( "Tennis 

Elbow/diagnosis"[MeSH] OR "Tennis Elbow/epidemiology"[MeSH] 

OR "Tennis Elbow/etiology"[MeSH] OR "Tennis 

Elbow/mortality"[MeSH] OR "Tennis Elbow/pathology"[MeSH] OR 

"Tennis Elbow/physiopathology"[MeSH] ))) OR (( "Elbow 

Tendinopathy/diagnosis"[MeSH] OR "Elbow 

Tendinopathy/epidemiology"[MeSH] OR "Elbow 

Tendinopathy/etiology"[MeSH] OR "Elbow 

Tendinopathy/mortality"[MeSH] OR "Elbow 

Tendinopathy/pathology"[MeSH] OR "Elbow 

Tendinopathy/physiopathology"[MeSH] ))) OR (( "Cubital Tunnel 

Syndrome/diagnosis"[MeSH] OR "Cubital Tunnel 

Syndrome/epidemiology"[MeSH] OR "Cubital Tunnel 

Syndrome/etiology"[MeSH] OR "Cubital Tunnel 

Syndrome/pathology"[MeSH] OR "Cubital Tunnel 

Syndrome/physiopathology"[MeSH])))) 

 8987 

VII #5 OR #6  32111 

VIII 

((((((epicondylitides, lateral humeral[MeSH Terms]) OR 

epicondylitis, lateral humeral[MeSH Terms]) OR humeral 

epicondylitides, lateral[MeSH Terms]) OR humeral epicondylitis, 

lateral[MeSH Terms]) OR lateral humeral epicondylitides[MeSH 

Terms]) OR lateral humeral epicondylitis[MeSH Terms]) 

 1438 
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IX 

(((((((carpal tunnel syndrome[MeSH Terms]) OR carpal tunnel 

syndromes[MeSH Terms]) OR compression neuropathy, carpal 

tunnel[MeSH Terms]) OR entrapment neuropathy, carpal 

tunnel[MeSH Terms]) OR median neuropathy, carpal tunnel[MeSH 

Terms]) OR syndrome, carpal tunnel[MeSH Terms]) OR syndromes, 

carpal tunnel[MeSH Terms]) 

 7605 

X ((rotator cuff[MeSH Terms]) OR cuff, rotator[MeSH Terms])  5148 

XI #8 AND #9  51 

XII #8 AND #10  10 

XIII #7 NOT #9 NOT #10  23920 

XIV #13 OR #11 OR #12  23981 

XV 

(occupational diseases [MH] OR occupational exposure [MH] OR 

occupational exposure* [TW] OR “occupational health” OR 

“occupational medicine” OR work-related OR working 

environment [TW] OR at work [TW] OR work environment [TW] 

OR occupations [MH] OR work [MH] OR workplace* [TW] OR 

workload OR occupation* OR worke* OR work place* [TW] OR 

work site* [TW] OR job* [TW] OR occupational groups [MH] OR 

employment OR worksite* OR industry OR risk factor* OR 

occupational risk [TW]) 

[13] (p. 437) 

added: 

OR risk 

factor* OR 

occupational 

risk [TW]  

OSH-Terms 

2164104 

XVI #14 AND #15  1904 

XVII ("2007/09/01"[Date - Publication] : "2017/02/01"[Date - Publication])  8875059 

XVIII #16 AND #17  848 

XIX (("Humans"[MeSH Terms]) AND "Adult"[MeSH Terms])  6159838 

XX #18 AND #19  490 

XXI 
(((TH[SH] OR (Case Reports[Publication Type]) OR child [MH] OR 

child* [OT] OR child* [Title]))) 

no therapies 

/ case 

reports 

8244510 

XXII #20 NOT #21  159 

XXIII Filters: Abstract; Full text; German; English  141 

https://www.ncbi.nlm.nih.gov/pubmed/?cmd=HistorySearch&querykey=14
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File III – MEDLINE search string – 03th February 2017  

(((((((((((((((((((((((elbow [MH] OR upper limb [MH] OR upper extremit*[MH] elbow joint [MeSH Terms] OR 

cubital joint OR articulatio cubiti))) AND ((musculoskeletal disorders OR pain OR injury OR cumulative trauma 

disorders)))) OR ((epicondylitis OR (epicondylitides, lateral humeral[MeSH Terms]) OR (epicondylitis, lateral 

humeral[MeSH Terms]) OR (humeral epicondylitides, lateral[MeSH Terms]) OR (tennis* AND elbow) OR (golf* 

AND elbow) OR cubital tunnel syndrome OR radial tunnel syndrome OR ulnar nerve entrapment OR median 

nerve entrapment OR pronator teres syndrome OR tenosynovitis OR tendovaginitis OR radial nerve 

entrapment)))) OR ((((((((("Elbow/abnormalities"[MeSH] OR "Elbow/diagnosis"[MeSH] OR 

"Elbow/etiology"[MeSH] OR "Elbow/injuries"[MeSH] OR "Elbow/pathology"[MeSH] OR 

"Elbow/physiopathology"[MeSH] ))) OR (( "Elbow Joint/abnormalities"[MeSH] OR "Elbow 

Joint/diagnosis"[MeSH] OR "Elbow Joint/etiology"[MeSH] OR "Elbow Joint/injuries"[MeSH] OR "Elbow 

Joint/pathology"[MeSH] OR "Elbow Joint/physiopathology"[MeSH] ))) OR (( "Tennis Elbow/diagnosis"[MeSH] 

OR "Tennis Elbow/epidemiology"[MeSH] OR "Tennis Elbow/etiology"[MeSH] OR "Tennis 

Elbow/mortality"[MeSH] OR "Tennis Elbow/pathology"[MeSH] OR "Tennis Elbow/physiopathology"[MeSH] ))) 

OR (( "Elbow Tendinopathy/diagnosis"[MeSH] OR "Elbow Tendinopathy/epidemiology"[MeSH] OR "Elbow 

Tendinopathy/etiology"[MeSH] OR "Elbow Tendinopathy/mortality"[MeSH] OR "Elbow 

Tendinopathy/pathology"[MeSH] OR "Elbow Tendinopathy/physiopathology"[MeSH]))) OR (( "Cubital Tunnel 

Syndrome/diagnosis"[MeSH] OR "Cubital Tunnel Syndrome/epidemiology"[MeSH] OR "Cubital Tunnel 

Syndrome/etiology"[MeSH] OR "Cubital Tunnel Syndrome/pathology"[MeSH] OR "Cubital Tunnel 

Syndrome/physiopathology"[MeSH]))))))) NOT ((((((((carpal tunnel syndrome[MeSH Terms]) OR carpal tunnel 

syndromes[MeSH Terms]) OR compression neuropathy, carpal tunnel[MeSH Terms]) OR entrapment 

neuropathy, carpal tunnel[MeSH Terms]) OR median neuropathy, carpal tunnel[MeSH Terms]) OR syndrome, 

carpal tunnel[MeSH Terms]) OR syndromes, carpal tunnel[MeSH Terms]))) NOT (((rotator cuff[MeSH Terms]) 

OR cuff, rotator[MeSH Terms])))) OR (((((((((epicondylitides, lateral humeral[MeSH Terms]) OR epicondylitis, 

lateral humeral[MeSH Terms]) OR humeral epicondylitides, lateral[MeSH Terms]) OR humeral epicondylitis, 

lateral[MeSH Terms]) OR lateral humeral epicondylitides[MeSH Terms]) OR lateral humeral 

epicondylitis[MeSH Terms]))) AND ((((((((carpal tunnel syndrome[MeSH Terms]) OR carpal tunnel 

syndromes[MeSH Terms]) OR compression neuropathy, carpal tunnel[MeSH Terms]) OR entrapment 

neuropathy, carpal tunnel[MeSH Terms]) OR median neuropathy, carpal tunnel[MeSH Terms]) OR syndrome, 

carpal tunnel[MeSH Terms]) OR syndromes, carpal tunnel[MeSH Terms])))) OR (((((((((epicondylitides, lateral 

humeral[MeSH Terms]) OR epicondylitis, lateral humeral[MeSH Terms]) OR humeral epicondylitides, 

lateral[MeSH Terms]) OR humeral epicondylitis, lateral[MeSH Terms]) OR lateral humeral 

epicondylitides[MeSH Terms]) OR lateral humeral epicondylitis[MeSH Terms]))) AND (((rotator cuff[MeSH 

Terms]) OR cuff, rotator[MeSH Terms]))))) AND ((occupational diseases [MH] OR occupational exposure [MH] 

OR occupational exposure* [TW] OR “occupational health” OR “occupational medicine” OR work-related OR 

working environment [TW] OR at work [TW] OR work environment [TW] OR occupations [MH] OR work [MH] 

OR workplace* [TW] OR workload OR occupation* OR worke* OR work place* [TW] OR work site* [TW] OR 

job* [TW] OR occupational groups [MH] OR employment OR worksite* OR industry OR risk factor* OR 

occupational risk [TW])))) AND ("2007/09/01"[Date - Publication] : "2017/02/01"[Date - Publication]))) AND 

((("Humans"[MeSH Terms]) AND "Adult"[MeSH Terms])))) NOT ((((TH[SH] OR (Case Reports[Publication 

Type]) OR child [MH] OR child* [OT] OR child* [Title]))))) AND ( ( hasabstract[text] AND full text[sb] ) AND ( 

English[lang] OR German[lang]))) 
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File IV – Table S3: EMBASE search strategy – 08th February 2017  

Table S3. EMBASE search strategy – 08th February 2017. 

File V – Cochrane Work search strategy – 06th January 2017 

Cochrane Work (available from: http://work.cochrane.org/cochrane-reviews-about-occupational-safety-and-

health, accessed 06th January 2017) were scanned manually via title and abstract by D.H.S., because computer-

based search including e. g. MeSH terms, other key words, or search strings were not supported by Cochrane 

Work in January 2017. 

  EMBASE ENTERED 10:12:09 ON 08 FEB 2017 RESULTS   
   => s elbow disease+nt/ct   

  L1 ELBOW DISEASE+NT/CT (5 TERMS) 5945  

   => s elbow injury/ct   

  L2 ELBOW INJURY/CT 1704   

   => s L1 or L2   

  L3 L1 OR L2 7302   

   => s occupation?/ct   

  L4 OCCUPATION?/CT 271962   

   => s work?/ct   

  L5 WORK?/CT 247856   

   => s L4 or L5   

  L6 L4 OR L5 477782   

   => s L3 and L6   

  L7 L3 AND L6 443   

   => s risk factor?   

    RISK 2845952   

    FACTOR? 4438575   

  L8 RISK FACTOR? 1005760   

    (RISK(W)FACTOR?)     

   => s L3 and L8   

  L9 L3 AND L8 323   

   => s L7 or L9   

   L10 L7 OR L9 667   

   => s 20070901-20170207/pd   

   L11 20070901-20170207/PD 11441788   

    (20070901-20170207/PD)     

   => s L10 and L11   

   L12 L10 AND L11 321   

   => s L12 not case report/ct   

    CASE REPORT/CT 2171856   

   L13 L12 NOT CASE REPORT/CT 295   

   => s L13 not child?/ti,ct   

    CHILD?/TI 796065   

    CHILD?/CT 1842185   

  L14 L13 NOT CHILD?/TI,CT 264   

   => s L14 and en/la   

    EN/LA 26116521   

   L15 L14 AND EN/LA 249   

   => s L15 and ab/fa   

    AB/FA 21970944   

   L16 L15 AND AB/FA 226   

http://work.cochrane.org/cochrane-reviews-about-occupational-safety-and-health
http://work.cochrane.org/cochrane-reviews-about-occupational-safety-and-health
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File VI – Table S4: Documentation of all included and excluded studies 

Table S4. Documentation of all included and excluded studies. 

Identification Scanning title & abstract Scanning full-text 

After scanning title & abstract, 

full-text,  

discussions about eligibility 

No. Reference Source Rev- 

iew- 

er  

D.H.

S no 

= 0; 

yes = 

1 

Re- 

vie-

wer  

B.S. 

no 

= 0; 

yes 

= 1 

Inclusion/ 

Exclusion  

after  

scanning 

abstracts,  

 

both no = 0; 

  

DHS yes &  

BS no = 1;  

 

DHS no &  

BS yes = 2;  

 

both yes = 3 

Exclusion; 

after  

scanning  

title & 

abstract  

 

(incl./excl. 

= 1) = 0 

 

discussion 

necessary 

(incl./excl. 

= 2) = 1 

 

discussion 

necessary 

(incl./excl. 

= 3) = 1 

 

inclusion for 

scanning 

full-text 

(incl./excl. 

= 3) = 2 

After first 

discussion 

 

 

exclusion  

= 0 

 

discussion 

necessary 

= 1 

 

inclusion 

= 2 

After 

Scanning 

full-text 

 

 

exclusion  

= 0 

 

inclusion  

= 1 

After Scanning full-text and 

after first discussion 

 

 

 

exclusion; because abstract is 

missing  

= 0 

 

exclusion; after scanning title 

& abstract (no; no) 

= 1 

 

exclusion; abstract (yes, no), 

full-text (no)  

= 2 

 

discussion necessary; DHS 

exclusion after scanning full-

text,  

BS inclusion after scanning 

title & abstract  

= 3  

 

discussion necessary  

= 4 

 

inclusion for scanning full-

text  

= 5 

Exclusion

/ 

inclusion 

after 

initial 

full-text  

scanning 

 

 

 

 

 

no = 0;  

yes = 1 

Exclusion

/ 

inclusion 

after 

checking 

for 

eligibility 

and last 

discussio

ns 

 

final 

rating 

 

 

no = 0;  

yes = 1 

Reasons 

for 

exclus- 

ion of 

single 

studies 

a) to e) 

( see 

chapter 

‘Inclu- 

sion 

criteria’ 

in 

‘Materi- 

als and 

Met- 

hods) 

1 Aasmoe, L., et al. (2008). "Musculoskeletal symptoms among seafood 

production workers in North Norway." Occup Med (Lond) 58(1): 64-

70. 

EMBASE_0

8_02_2017 

no 0 yes 1 2 1 1 1 discussion necessary 4 no 0 no 0 e 

2 Abledu, J. K., Offei, E. B., & Abledu, G. K. (2014). Predictors of Work-

Related Musculoskeletal Disorders among Commercial Minibus 

Drivers in Accra Metropolis, Ghana. Advances in Epidemiology, 2014. 

added by 

Seidel 

yes 1 no 0 1 1 0 0 exclusion; abstract 

(yes, no), full-text (no) 

2 no 0 no 0 c, e 

3 Abgarov, Alisa, et al. "Understanding trends and risk factors of 

swimming-related injuries in varsity swimmers." Clinical Kinesiology: 

Journal of the American Kinesiotherapy Association, vol. 66, no. 2, 

2012, p. 24+. Academic OneFile, Accessed 21 Feb. 2017. 

EMBASE_0

8_02_2017 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 b 

4 Abrams, G. D., et al. (2012). "Risk factors for development of 

heterotopic ossification of the elbow after fracture fixation." J Shoulder 

Elbow Surg 21(11): 1550-1554. 

EMBASE_0

8_02_2017 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 b 
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5 Aghilinejad, M., et al. (2012). "Work-related musculoskeletal 

complaints among workers of Iranian aluminum industries." Arch 

Environ Occup Health 67(2): 98-102. 

EMBASE_0

8_02_2017 

yes 1 yes 1 3 2 2 1 inclusion for scanning 

full-text 

5 no 0 no 0 e 

6 Ahmed, S. (2013). Risk factors of tennis elbow patients attended at two 

selected organizations in Dhaka (Doctoral dissertation, Department of 

Physiotherapy, Bangladesh Health Professions Institute, CRP). 

added by 

Seidel 

yes 1 no 0 1 1 1 1 discussion necessary 4 yes 1 no 0 b 

7 Aitchison, L. P., et al. (2016). "The ergonomics of laparoscopic surgery: 

a quantitative study of the time and motion of laparoscopic surgeons 

in live surgical environments." Surg Endosc 30(11): 5068-5076. 

added by 

Seidel 

yes 1 yes 1 3 2 1 1 discussion necessary; 

DHS exclusion after 

scanning full-text, BS 

inclusion after 

scanning title & 

abstract  

3 no 0 no 0 d 

8 Alnaser, M. Z. (2007). Occupational musculoskeletal injuries in the 

health care environment and its impact on occupational therapy 

practitioners: a systematic review. Work, 29(2), 89-100. 

added by 

Seidel 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 e 

9 Alperovitch-Najenson, D., et al. (2010). "Upper body quadrant pain in 

bus drivers." Arch Environ Occup Health 65(4): 218-223. 

EMBASE_0

8_02_2017 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 c, e 

10 Alqahtani, S. M., et al. (2016). "Adult Reconstructive Surgery: A High-

Risk Profession for Work-Related Injuries." J Arthroplasty 31(6): 1194-

1198. 

EMBASE_0

8_02_2017 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 c, e 

11 Alrowayeh, H. N., et al. (2010). "Prevalence, characteristics, and 

impacts of work-related musculoskeletal disorders: a survey among 

physical therapists in the State of Kuwait." BMC Musculoskelet Disord 

11: 116. 

EMBASE_0

8_02_2017 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 c, e 

12 Altinisik, J., et al. (2015). "The BstUI and DpnII Variants of the COL5A1 

Gene Are Associated With Tennis Elbow." Am J Sports Med 43(7): 

1784-1789. 

PubMed_03

_02_2017/ 

EMBASE_0

8_02_2017 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 b, c, e 

13 Andersen, J. H., Haahr, J. P., & Frost, P. (2007). Risk factors for more 

severe regional musculoskeletal symptoms: A two‐year prospective 

study of a general working population. Arthritis & Rheumatology, 

56(4), 1355-1364. 

added by 

Seidel 

yes 1 yes 1 3 2 2 1 inclusion for scanning 

full-text 

5 yes 1 no 0 d 

14 Andersen, J. H., et al. (2011). "Risk factors for neck and upper 

extremity disorders among computers users and the effect of 

interventions: an overview of systematic reviews." PLoS One 6(5): 

e19691. 

added by 

Seidel 

no 0 no 0 0 0 0 0 exclusion; after 

scanning title & 

abstract (no; no) 

1 no 0 no 0 c, e 

15 Andersen, J. H., et al. (2012). "Computer use and ulnar neuropathy: 

results from a case-referent study." Work 41 Suppl 1: 2434-2437. 

PubMed_03

_02_2017 

yes 1 yes 1 3 2 2 1 inclusion for scanning 

full-text 

5 yes 1 no 0 results 

in 

abstract, 

but not 

in full-

text, 

exclusio

n after 

discussi

on of 

content 
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16 Andersen, L. L., et al. (2010). "Effect of physical exercise interventions 

on musculoskeletal pain in all body regions among office workers: a 

one-year randomized controlled trial." Man Ther 15(1): 100-104. 

EMBASE_0

8_02_2017_ 

Abstract_n

ot found 

no 0 no 0 0 0 0 0 exclusion; because 

abstract is missing 

0 no 0 no 0 a 

17 Anderson, A. M., Meador, K. A., McClure, L. R., Makrozahopoulos, D., 

Brooks, D. J., & Mirka, G. A. (2007). A biomechanical analysis of 

anterior load carriage. Ergonomics, 50(12), 2104-2117. 

added by 

Seidel 

yes 1 no 0 1 1 1 1 discussion necessary 4 no 0 no 0 d 

18 Anderson, M. W. and B. A. Alford (2010). "Overhead throwing injuries 

of the shoulder and elbow." Radiol Clin North Am 48(6): 1137-1154. 
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File VII – Table S5: All relevant results of all included studies (incl. study attributes) 

Table S5. All relevant results of all included studies (incl. study attributes). 

Reference 

Author 

(year) 

Design 
Population / 

Sample 

Exposure  

Assessment 

Outcome  

Assessment 

No. 

 

Risk factor 

 

Outcome 

 

Gender 

 

  

  

  

  

 

Measure  

(CI 95%) 

 

Adjustment 

 

Significance 

 

Different risk factor 

specifications 

associated with at 

least one disorder 

1 = non-significant;  

2 = significant 

3 = same risk factor 

as reported in 

previous study 

Additional  

declaration 

                                

Descatha  

et al. (2013) 

[36] 

CH 1107 newly 

employed 

worker in St. 

Louis, USA 

 

(76 cases at 

baseline,  

699 

participants 

completed 

follow up) 

  

(at follow 

up: LE  

(n = 34), 

ME (n = 30), 

LE/ME  

(n = 48),  

LE or ME 

(n = 16)) 

self- 

reported 

physical 

work 

exposures 

and psycho- 

social 

measures 

via 

question- 

naire 

 

responses 

categorized 

by authors 

into 4 

categories 

(none or less 

than 

1 hour/day, 

1-2 

hours/day, 

2-4 

hours/day, 

≥ 4 

hours/day) 

Question- 

naire 

 

+ physical 

examination 

  Frequently wrist bending or twisting on average   "... “bending” (On 

average, how long 

altogether each day did 

you frequently bend or 

twist your hands or 

wrists?)  

 

 

“rotating” (On average, 

how long altogether each 

day did you do tasks 

where there was a 

rotating, twisting or 

screwing motion of the 

forearm?), and  

 

“gripping” (On average, 

how long altogether each 

day did you use your 

hand in a forceful grip?). 

 

 

 

 

 

#58 1-2 hours/day LE   OR 0.80 (0.10, 7.40) a) / 1 

      LE / ME   OR 2.50 (0.60, 11.40) a) /   

#13 2-4 hours/day LE   OR 2.80 (0.70, 10.50) a) / 2 

      ME   OR 4.90 (1.10, 20.70) a) *   

      LE / ME   OR 3.90 (1.10, 13.80) a) *   

#14 ≥ 4hours/day LE   OR 4.40 (1.50, 13.10) a) * 2 

      ME   OR 8.20 (2.40, 27.90) a) *   

      LE / ME   OR 6.90 (2.40, 19.90) a) *   

                    

  Forearm rotating (also twisting, or screwing motion)   

#68 1-2 hours/day  LE   OR 1.00 (0.20, 4.60) a) / 1 

      ME   OR 0.50 (0.10, 3.90) a) /   

      LE / ME   OR 1.00 (0.30, 3.60) a) /   

#69 2-4 hours/day LE   OR 2.30 (0.80, 6.70) a) / 1 

      ME   OR 2.80 (1.00, 7.70) a) /   

      LE / ME   OR 2.60 (1.10, 6.30) a) /   

#22 ≥ 4 hours/day LE   OR 2.70 (1.20, 6.20) a) * 2 

      ME   OR 2.50 (1.00, 5.80) a) /   

      LE / ME   OR 2.70 (1.30, 5.40) a) *   

                    

  Hand in forceful grip on average   

#46 1-2 hours/day  LE   OR 1.30 (0.40, 4.20) a) / 1 

      ME   OR 2.10 (0.60, 7.20) a) /   

      LE / ME   OR 1.70 (0.60, 4.50) a) /   

#47 2-4 hours/day LE   OR 1.50 (0.50, 4.30) a) / 1 

      ME   OR 1.90 (0.50, 6.50) a) /   

      LE / ME   OR 1.50 (0.60, 4.00) a) /   

#2 ≥ 4 hours/day LE   OR 1.70 (0.70, 4.00) a) / 2 

      ME   OR 3.80 (1.50, 9.60) a) *   

      LE / ME   OR 2.80 (1.40, 5.80) a) *   

                    

          

          

  Frequently wrist bending ≥ 4h/day and forearm rotating on average   
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#15 ≥ 2h/day LE   OR 2.50 (1.10, 5.30) b) * 2 

      ME   OR 3.10 (1.40, 6.80) b) *   

      LE / ME   OR 3.00 (1.60, 5.80) b) *   

      LE / ME Men OR 2.80 (1.20, 6.20) b) *   

      LE / ME Women OR 3.60 (1.20, 11.00) b) *   

                              

                                

Fan et al. 

(2009) [31] 

CSS 733 worker 

(695 non-

cases,  

38 LE cases)  

 

in 

manufactu- 

ring sectors 

in western 

Washington 

State  

observation 

and 

videotaping  

(2 synchron- 

ized 

cameras 

with 

different 

positions), 

measure- 

ments for 

biomechan- 

ical 

exposures, 

self- 

adminis- 

tered 

psycho- 

social 

question- 

naire for 

psychos- 

ocial factors 

time-based 

posture  

analysis via 

software, 

based on 

video 

frames; 

frequency 

and percent 

of time 

(duty cycle) 

of forceful 

exertions 

based on 

time-studies 

object 

weight and 

push or pull 

forces 

measured 

structured 

interviews 

and specific 

body map 

was used 

 

+ physical 

examination  

  Frequency of forceful exertions (times/min)   high - high: high force – 

high posture at median 

 

intermediate: low on 

either posture or force 

and high on the other 

 

(high force: pinch grip 

> 9N; power grip, 

push/pull or lifting 

force> 44N) 

 

Forceful exertion (pinch 

grip force ≥ 8.9 N 

(2 lbs/ 0.9 kg);  

 

power grip forces, lifting 

object weights or push/ 

pull forces ≥ 44.1 N 

(10 lbs/ 4.5 kg) 

 

Bao & Silverstein (2005) 

[43] 

#29 ≤ 1 to < 5 vs. < 1 LE   OR 4.47 (1.57, 13.71) d) * 2 

#30 ≥ 5 vs. < 1 LE   OR 5.17 (1.78, 15.02) d) * 2 

                    

  Duty cycle of forceful exertions (% time)   

#31 ≤ 3 to < 15 % LE   OR 3.36 (1.28, 8.84) i) * 2 

#32 ≥ 15 %     OR 3.00 (1.13, 7.96) i) * 2 

                    

  Frequency of shoulder movement (times/min)   

#55 ≤ 10 to < 20 LE   OR 2.03 (0.73, 5.66) i) / 1 

#56 ≥ 20 LE   OR 2.70 (0.96, 7.63) i) / 1 

                    

  Forceful lifting, time-weighted average (% time)   

#6 > 0 % LE   OR 2.65 (1.21, 5.83) i) * 2 

                    

  Frequency of forceful lifting, time-weighted average (times/min)   

#53 < 0 to < 2 LE   OR 2.30 (0.95, 5.59) i) / 1 

#7 ≥ 2 LE   OR 3.06 (1.28, 7.27) i) * 2 

                    

  Forearm supination ≥ 45° (% time)   

#26 ≥ 5 % LE   OR 2.25 (1.13, 4.50) i) * 2 

                    

  Wrist flexion or extension ≥ 45° (% time)   

#63 ≥ 1 % LE   OR 0.66 (0.34, 1.27) i) / 1 

                    

  Wrist radial deviation < 5° or ulnar deviation ≥ 20° (% time)   

#59 ≥ 4 % LE   OR 0.62 (0.32, 1.22) i) / 1 

                    

  Forearm supination ≥ 45° and forceful lifting (% time)   

#91 Intermediate LE   OR 1.21 (0.44, 3.38) i) / 1 

#33 High - high LE   OR 3.65 (1.47, 9.07) i) * 2 

                    

  Forearm supination (≥ 45°) ≥ 5% of time (duty cycle)   

#92 or forceful lifting (> 0 % time) LE   OR 1.09 (0.38, 3.09) d) / 1 

#34 and forceful lifting (> 0 % time) LE   OR 2.98 (1.18, 7.55) d) * 2 
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   using force 

gauges  

+ using a 

force 

matching 

method 

           

              

              

              

              

              

                                

Fan et al. 

(2014) [37] 

CH 733 worker 

at baseline,  

611 at follow 

up,  

 

(57 cases and 

554 non-

cases, cases 

at follow up) 

 

in 

manufactur- 

ing sectors 

in western 

Washington 

State  

observation  

and 

videotaping, 

measure- 

ments for 

biomechan- 

ical 

exposures,  

 

self- 

adminis- 

tered 

psycho- 

social 

question- 

naire for  

psycho- 

social 

factors 

 

time-based 

posture 

analysis via 

software, 

based on 

video 

frames;  

 

frequency 

and percent 

of time 

(duty cycle) 

of forceful 

exertions 

based on 

time-studies 

 

forceful 

exertions 

measured 

via force 

gauges 

(object 

structured 

interviews  

 

+ physical 

examination

s 

  Wrist flexion/extension ≥ 15° for    Forceful exertions: pinch 

grip force ≥ 0.9 kg of 

object weight/ 1.8-kg 

pinch grip force  

power grip forces: ≥ 4.5 

kg of object weight / 4.5-

kg power grip, lifting/ 

lowering as object 

weights ≥ 4.5 kg, and 

pushing/pulling forces as 

≥ 4.5 kg force 

Bao et al. (2006a) [42] 

 

Forceful exertion 

included 

lifting/lowering, 

pushing/pulling, power 

gripping, pinch  

gripping, other types of 

forceful hand exertions 

(e.g., thumb press, one 

hand pull) [37], 

 

awkward postures: wrist 

flexion or extension 

≥ 15°, 

forearm supination ≥ 45°, 

forearm pronation ≥ 45°,  

and forearm rotation  

(either forearm 

supination or pronation) 

≥ 45° 

Bao et al. (2006b) [44] 

 

forearm rotation = 

forearm supination or 

forearm pronation 

 

qualitative specification:  

any pinch grip fore  

(LE; HR 1.20 (0.64, 2.24); 

a); /) 

 

#60 ≥ 40% time LE   HR 0.94 (0.56, 1.58) a) / 1 

                    

  Wrist flexion/extension ≥ 45° for   

#61 ≥ 2% time LE   HR 0.98 (0.58, 1.66) a) / 1 

                    

  Forearm pronation ≥ 45° for    

#64 ≥ 40% time LE   HR 1.60 (0.93, 2.73) a) / 1 

                    

  Forearm supination ≥ 45° for    

#26 ≥ 5% time LE   HR 1.19 (0.71, 2.00) a) / 3 

                    

  Forearm rotation ≥ 45° for    

#65 ≥ 45% time LE   HR 1.41 (0.82, 2.42) a) / 1 

                    

  Lifting    

#50 ≥ 3% time LE   HR 1.28 (0.76, 2.15) a) / 1 

                    

  Duty cycle    

#54 ≥ 10% time LE   HR 1.43 (0.84, 2.43) a) / 1 

                    

  Frequency of forceful exertion for    

#90 ≥ 2 times/min LE   HR 1.18 (0.69, 2.00) a) / 1 

                    

  Wrist flexion/extension ≥ 15° for    

#93 ≥ 40% time and any power grip LE   HR 1.52 (0.78, 2.96) a) / 1 

#94 ≥ 40% time and no power grip LE   HR 0.77 (0.40, 1.50) a) / 1 

#95 < 40% time and any power grip LE   HR 1.32 (0.55, 3.15) a) / 1 

                    

  Wrist flexion/extension ≥ 15° for   

#96 ≥ 40% time and lifting ≥ 3% time LE   HR 1.18 (0.60, 2.33) a) / 1 

#97 ≥ 40% time and lifting < 3% time LE   HR 0.74 (0.36, 1.50) a) / 1 

#98 < 40% time and lifting ≥ 3% time LE   HR 0.96 (0.43, 2.13) a) / 1 

                    

  Wrist flexion/extension ≥ 15° for   

#71 ≥ 40% time and duty cycle ≥ 10% time LE   HR 1.30 (0.66, 2.54) a) / 1 

#72 ≥ 40% timeand duty cycle < 10% time LE   HR 0.68 (0.33, 1.43) a) / 1 

#73 < 40% time and duty cycle ≥ 10% time LE   HR 0.99 (0.45, 2.20) a) / 1 

                    

  Wrist flexion/extension ≥ 15° for   

#119 ≥ 40% time and Freq force ≥ 2/min LE   HR 1.09 (0.56, 2.13) a) / 1 

#120 ≥ 40% time and Freq force < 2/min LE   HR 0.67 (0.33, 1.36) a) / 1 

#121 < 40% time and Freq force ≥ 2/min LE   HR 0.77 (0.34, 1.74) a) / 1 

  Wrist flexion/extension ≥ 45° for   
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weight and 

push/pull 

forces)  

 

+ grip 

dynamomet

ers (pinch 

and power 

grip 

 

+ using a 

force 

matching 

method) 

#99 ≥ 5% time and any power grip LE   HR 1.39 (0.67, 2.89) a) / 1  

any power grip fore  

(LE; HR 1.65 (0.90, 2.82); 

a); /) 

#100 ≥ 5% time and no power grip LE   HR 0.91 (0.46, 1.79) a) / 1 

#101 < 5% time and any power grip LE   HR 1.94 (0.85, 4.39) a) / 1 

                    

  Wrist flexion/extension ≥ 45° for   

#102 ≥ 5% time and lifting ≥ 3% time LE   HR 1.11 (0.54, 2.27) a) / 1 

#103 ≥ 5% time and lifting < 3% time LE   HR 0.93 (0.45, 1.95) a) / 1 

#104 < 5% time and lifting ≥ 3% time LE   HR 1.52 (0.68, 3.43) a) / 1 

                    

          

          

          

  Wrist flexion/extension ≥ 45° for   

#74 ≥ 5% time and duty cycle ≥ 10% time LE   HR 1.22 (0.60, 2.50) a) / 1 

#75 ≥ 5% time and duty cycle < 10% time LE   HR 1.00 (0.47, 2.11) a) / 1 

#76 < 5% time and duty cycle ≥ 10% time LE   HR 2.06 (0.91, 4.66) a) / 1 

                    

  Wrist flexion/extension ≥ 45° for   

#122 ≥ 5% time and Freq force ≥ 2/min LE   HR 1.02 (0.51, 2.04) a) / 1 

#123 ≥ 5% time and Freq force < 2/min LE   HR 0.86 (0.41, 1.77) a) / 1 

#124 < 5% time and Freq force ≥ 2/min LE   HR 1.28 (0.55, 3.02) a) / 1 

                    

  Forearm pronation ≥ 45° for   

#38 ≥ 40% time and any power grip LE   HR 2.80 (1.35, 5.77) e) ** 2 

#105 ≥ 40% time and no power grip LE   HR 1.97 (1.00, 3.89) e) / 1 

#106 < 40% time and any power grip LE   HR 1.65 (0.69, 3.96) e) / 1 

                    

  Forearm pronation ≥ 45° for   

#39 ≥ 40% time and lifting ≥ 3% time LE   HR 2.50 (1.19, 5.24) e) * 2 

#107 ≥ 40% time and lifting < 3% time LE   HR 1.98 (0.96, 4.07) e) / 1 

#108 < 40% time and lifting ≥ 3% time LE   HR 1.58 (0.77, 3.22) e) / 1 

                    

  Forearm pronation ≥ 45° for   

#25 ≥ 40% time and duty cycle ≥ 10% time LE   HR 2.25 (1.09, 4.66) e) * 2 

#77 ≥ 40% time and duty cycle < 10% time LE   HR 1.61 (0.76, 3.39) e) / 1 

#78 < 40% time and duty cycle ≥ 10% time LE   HR 1.76 (0.85, 3.62) e) / 1 

                    

  Forearm pronation ≥ 45° for   

#125 ≥ 40% time and Freq force ≥ 2/min LE   HR 2.28 (1.00, 5.19) a) / 1 

#126 ≥ 40% time and Freq force < 2/min LE   HR 1.36 (0.63, 2.94) a) / 1 

#127 < 40% time and Freq force ≥ 2/min LE   HR 1.03 (0.44, 2.42) a) / 1 

                    

  Forearm supination ≥ 45° for    

#109 ≥ 5% time and any power grip LE   HR 1.48 (0.62, 3.55) a) / 1 

#110 ≥ 5% time and no power grip LE   HR 1.86 (0.96, 3.60) a) / 1 

#36 < 5% time and any power grip LE   HR 2.86 (1.41, 5.82) a) ** 2 

                    

  Forearm supination ≥ 45° for    

#111 ≥ 5% time and lifting ≥ 3% time LE   HR 1.32 (0.66, 2.62) a) / 1 

#112 ≥ 5% time and lifting < 3% time LE   HR 1.89 (0.92, 3.90) a) / 1 

#35 < 5% time and lifting ≥ 3% time LE   HR 2.09 (1.02, 4.27) a) * 2 
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  Forearm supination ≥ 45° for    

#79 ≥ 5% time and duty cycle ≥ 10% time LE   HR 1.47 (0.74, 2.93) a) / 1 

#80 ≥ 5% time and duty cycle < 10% time LE   HR 1.59 (0.76, 3.34) a) / 1 

#81 < 5% time and duty cycle ≥ 10% time LE   HR 2.02 (0.98, 4.13) a) / 1 

                    

  Forearm supination ≥ 45° for    

#128 ≥ 5% time and Freq force ≥ 2/min LE   HR 1.29 (0.66, 2.51) a) / 1 

#129 ≥ 5% time and Freq force < 2/min LE   HR 1.36 (0.65, 2.82) a) / 1 

#130 < 5% time and Freq force ≥ 2/min LE   HR 1.35 (0.64, 2.83) a) / 1 

                    

          

  Forearm rotation ≥ 45° for    

#37 ≥ 45% time and any power grip LE   HR 2.83 (1.16, 6.90) a) * 2 

#113 ≥ 45% time and no power grip LE   HR 1.88 (0.83, 4.28) a) / 1 

#114 < 45% time and any power grip LE   HR 2.31 (0.82, 6.53) a) / 1 

          

  Forearm rotation ≥ 45° for    

#115 ≥ 45% time and lifting ≥ 3% time LE   HR 2.27 (0.88, 5.88) a) / 1 

#116 ≥ 45% time and lifting < 3% time LE   HR 1.50 (0.58, 3.84) a) / 1 

#117 < 45% time and lifting ≥ 3% time LE   HR 1.25 (0.43, 3.61) a) / 1 

                    

  Forearm rotation ≥ 45° for    

#24 ≥ 45% time and duty cycle ≥ 10% time LE   HR 3.10 (1.05, 9.15) a) * 2 

  #82 ≥ 45% time and duty cycle < 10% time LE   HR 2.20 (0.77, 6.30) a) / 1 

  #83 < 45% time and duty cycle ≥ 10% time LE   HR 2.22 (0.70, 7.04) a) / 1 

                      

    Forearm rotation ≥ 45° for    

  #131 ≥ 45% time and Freq force ≥ 2/min LE   HR 1.96 (0.80, 4.84) a) / 1 

  #132 ≥ 45% time and Freq force < 2/min LE   HR 1.52 (0.63, 3.66) a) / 1 

  #133 < 45% time and Freq force ≥ 2/min LE   HR 1.20 (0.42, 3.37) a) / 1 

                                

                                

Herquelot,  

et al. (2013a) 

[32] 

CSS 3710 adult, 

temporary 

and part-

time worker 

in a French 

region 

 

(90 LE cases  

in men, 39 

LE cases in 

women) 

self- 

adminis- 

tered 

question- 

aire, 

physical 

work load 

assessed via 

Borg Rating 

of Perceived 

Exertion 

Scale 

 

Responses 

categorized 

into 4-point 

Likert-type 

physical 

exami- 

nations 

  Doing repetitive tasks   Elbow movements = 

elbow flexion/extension 

more than 2 h/day and 

wrist bending more than 

2 h/day 

hard = hard physical 

exertion;  

Borg Rating of Perceived 

Exertion [47] 

Scale (6 to 20); less hard 

exertion (6–13) and hard 

exertion to exhaustion 

(14–20), 

qualitative specification:  

hard physical exertion: 

(LE; Men; OR; 2.57 (1.34, 

4.90); adjusted for 

#9 > 4 h/day LE Men OR 1.05 (0.54, 2.02) l) / 2 

      LE Women OR 2.46 (1.30, 4.65) a) **   

      LE Women OR 1.80 (0.91, 3.59) l) /   

                    

  Elbow flexion/ extension   

#21 > 2 h/day LE Men OR 2.41 (1.38, 4.22) a) ** 2 

      LE Women OR 2.65 (1.40, 5.02) a) **   

                    

  Extreme wrist bending   

#20 > 2 h/day LE Men OR 2.27 (1.30, 3.97) a) ** 2 

      LE Women OR 1.98 (1.04, 3.75) a) *   

                    

  Use of vibrating handtools   

#88 > 2 h/day LE Men OR 0.95 (0.46, 1.97) a) / 1 

      LE Women OR 2.08 (0.62, 6.98) a) /   

                    

  Elbow-specific combined physical exposure   
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scale,:  

never or 

practically 

never; 

rarely  

(< 2 h/day), 

often 

(2–4 h/day) 

and always  

(> 4 h/day) 

#45 Light and 1 to 2 elbow movements LE Men OR 1.34 (0.46, 3.90) a) / 1 individual 

characteristics, 

repetition, 

physical exertion, and 

social support, *)  

(LE; Women; OR; 2.51 

(1.24, 5.08); adjusted for 

individual 

characteristics, 

repetition, 

physical exertion, and 

social support, *)  

    LE Men OR 1.52 (0.52, 4.44) l) /   

    LE Women OR 0.53 (0.17, 1.60) l) /   

                  

#118 Hard and no elbow movement LE Men OR 0.56 (0.11, 2.92) a) / 1 

    LE Men OR 0.76 (0.14, 3.98) l) /   

    LE Women OR 0.80 (0.24, 2.71) l) /   

                  

#41 Hard and 1 elbow movement LE Men OR 3.78 (1.85, 7.70) m) ** 2 

    LE Women OR 2.54 (1.12, 5.76) m) /   

                  

         

#42 Hard and 2 elbow movements LE Men OR 5.27 (1.93, 14.37) a) *** 2 

    LE Men OR 5.60 (2.76, 11.35) m) /   

    LE Women OR 2.89 (1.28, 6.51) m) /   

                                

                                

Herquelot, 

et al. (2013b) 

[38] 

CH 3710 adult, 

temporary 

and part-

time worker 

in a French 

region  

 

(1046 at  

follow up,  

103 LE cases 

in men and  

68 LE cases 

in women  

at follow up) 

self- 

reported 

occupation- 

al exposures  

 

Responses 

categorized 

into 4-point 

Likert-type 

scale,:  

never or 

practically 

never; 

rarely  

(< 2 h/day), 

often 

(2–4 h/day)  

and always  

(> 4 h/day) 

Standard- 

ized 

physical 

examina- 

tions 

 

(method- 

logy and 

clinical tests 

of 

the Saltsa 

consensus) 

  Doing repetitive tasks (> 4 h/day)    Elbow-specific combined 

physical exposure: 

High physical exertion 

with elbow flexion/ 

extension > 2 hours/day 

and extreme wrist 

bending > 2 hours/day 

#9 at first Questionnaire LE Men IRR 1.20 (0.40, 3.60) n) / 3 

  (at baseline investigation) LE Women IRR 2.70 (1.00, 7.00) n) /   

                    

#9 at second Questionnaire  LE Men IRR 1.20 (0.40, 3.50) n) /   

  (at follow up investigation) LE Women IRR 1.00 (0.30, 3.80) n) /   

                    

#9 at both Questionnaires  LE Men IRR 2.80 (1.20, 6.20) n) *   

  (at baseline and at follow up 

investigation) 

LE Women IRR 2.20 (0.80, 6.30) n) /   

                    

  Elbow-specific combined physical exposure   

#42 at first Questionnaire LE Women IRR 1.50 (0.50, 4.70) f) / 3 

  (at baseline investigation)               

                    

#42 at second Questionnaire  LE Men IRR 2.70 (1.10, 6.10) f) *   

  (at follow up investigation)               

         

                    

#42 at both Questionnaires  LE Men IRR 3.20 (1.50, 6.40) f) **   

  (at baseline and at follow up 

investigation) 

LE Women IRR 3.30 (1.40, 7.60) f) **   

                                

      

4961 adult 

worker (1241 

males, 3720 

females, 

worker with 

homogen- 

eous work 

tasks were 

grouped, 43 

groups); 

                          

Nordander 

et al. (2009) 

[33] 

CSS Homogen- 

eous jobs 

(similar 

work tasks) 

were 

grouped for 

job titles 

and authors 

classified 

them in 2 

exposure 

categories 

(repetitive/ 

constrained 

work and 

varied/ 

mobile 

work) 

Nordic 

Question- 

naire in 

interview or 

as mailed 

question- 

naire + 

physical 

examination 

(only for 

  repetitive/constrained vs. varied/mobile work    Repetitive work: cycle 

time < 30 s or > 50% cycle 

time (involved the same 

fundamental cycle) 

Constrained work: > 50% 

of working time 

involved prolonged 

awkward 

posturesstatistically 

significant, 95% CI 

exceeds 1.0 

#43   LE Men PR 1.00 (0.30, 2.80) c) / 2 

    LE Women PR 1.90 (1.00, 3.80) c) /   

                  

    ME Men  PR 4.00 (1.10, 15.00) c) *   

    ME Women PR 3.50 (1.00, 12.00) c) /   

                  

    Pronator Women PR 3.40 (0.40, 29.00) c) /   

                  

    Radial Men PR 1.30 (0.10, 21.00) c) /   

    Radial Women PR 3.40 (0.80, 15.00) c) /   
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   repetitive/ 

constrained 

work 

(female: 85 

cases female, 

male: 19 

cases); 

varied / 

mobile work 

(female: 18 

cases, male: 

13 cases)  

 some 

groups) 

          

             

             

             

             

             

             

             

             

             

             

              

                              

                                

Nordander 

et al. (2013) 

[34] 

CSS 2652 adult 

worker  

 

(761 males, 

1891 

females, 27 

different 

groups,  

worker 

representing 

repetitive 

and/or 

constrained 

as well as 

varied/ 

mobile 

work) 

wrist 

postures + 

movements 

measured 

using 

biaxial 

flexible 

electrogonio

-meters;  

Flexion/ 

extension 

angles  

recorded via 

data logger; 

bipolar 

surface 

electro- 

myography 

(EMG) used 

to record the 

muscular 

load; 

psycho- 

social 

factors: 

Swedish  

version of 

the Job 

Content 

Questionnai

re Ruben- 

owitz 

standard- 

ized 

question- 

naire, 

Nordic 

Question- 

naire  

 

+ physical 

examination 

  Wrist flexion β in [%/°]    Physical exposures 

recorded in subsample of 

workers in each group 

 

β = sex-adjusted slope  

of the regression line 

#16 at -40° Flexion LE   PR 0.30 (0.04, 0.60) g) * 2 

      ME   PR 0.17 (-0.02, 0.40) g) /   

                  

#17 at -20° Flexion LE   PR 0.04 (-0.07, 0.20) g) / 2 

      ME   PR 0.08 (0.01, 0.10) g) *   

                    

#62 at 0° Flexion LE   PR 0.05 (-0.06, 0.20) g) / 1 

      ME   PR 0.05 (-0.02, 0.10) g) /   

                    

  Wrist angular velocity β in [%/(°/s)]    

#10 at 5°/s LE   PR 0.00 (-0.08, 0.08) g) / 2 

      ME   PR 0.10 (0.10, 0.20) g) *   

                    

  Muscular activity β in [%/%MVE]   

#48 at 1 % MVE LE   PR  -0.34 (-1.10, 0.50) g) / 1 

                    

#49 at 15 % MVE LE   PR  -0.02 (-0.20, 0.10) g) / 1 

      ME   PR 0.03 (-0.09, 0.10) g) /   
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Copenhagen 

Psycho- 

social 

Question- 

naire 

COPSOQ 

          

                    

                    

                    

                               

                                

Spahn  

et al. (2016) 

[40] 

CRS 197 adult 

worker; 

 

71 cases  

(38 males, 

33 females);  

 

126 controls  

(89 males, 

37 females) 

Question- 

naire, 

interview 

structured 

question- 

naire 

 

+ physical 

examination  

 

+ clinical- 

functional 

tests 

  Standing work     

#84 > 1h/day LE Men OR 2.40 (0.80, 6.70) g) / 1 

      LE Women OR 1.90 (0.40, 8.10) g) /   

                    

  Sedentary work    

#85 > 1h/day LE Men OR 0.50 (0.20, 1.10) g) / 1 

      LE Women OR 0.50 (0.20, 2.10) g) /   

                    

  PC work   

#86 > 1h/day LE Men OR 1.00 (0.30, 3.50) g) / 1 

      LE Women OR 0.30 (0.10, 0.80) g) /   

                    

  Constant moving, lifting and carrying of loads   

#51 > 10 kg LE Men OR 2.20 (0.80, 6.10) g) / 1 

#52 > 5 kg LE Women OR 4.00 (0.90, 27.10) g) / 1 

                    

  overhead working    

#12 > 1h/day LE Men OR 12.00 (3.20, 43.80) g) *** 2 

    LE Women OR 1.00 (0.30, 4.20) g) /   

                    

  Arm holding in front of body   

#66 > 1h/day LE Men OR 1.40 (0.40, 5.00) g) / 1 

    LE Women OR 2.20 (0.50, 9.20) g) /   

                    

  Swinging movements with the arm   

#67 > 1h/day LE Men OR 2.60 (0.80, 8.80) g) / 1 

    LE Women OR 1.90 (0.40, 8.30) g) /   

                    

  Vibration stress   

#89 > 1h/day LE Men OR 1.50 (0.50, 4.10) g) / 1 

                    

  Maximum forceful efforts of the Hand    

#1 > 1h/day LE Men OR 6.90 (2.70, 17.50) g) *** 2 

        Women OR 9.60 (3.10, 30.40) g) ***   

                    

  Repetition (> 3 motion sequences /sec or minimum 10,000 / h)    

#8 > 1h/day LE Men OR 10.60 (4.00, 28.30) g) *** 2 

        Women OR 11.00 (2.60, 45.10) g) **   

                    

  Forceful turning   

#40 > 1h/day LE Men OR 4.70 (1.40, 16.20) g) ** 2 

      LE Women OR 1.40 (0.30, 6.80) g) /   

                    

          

  Pat with the hand   



 SF 58 of 64 

Seidel et al. (2018) – Quantitative Measures of Physical Risk Factors Associated with Work-Related Musculoskeletal Disorders of the Elbow: A Systematic Review 

#5 > 1h/day LE Men OR 13.80 (2.90, 66.10) g) *** 2 

                    

  Maximum forceful efforts of the Hand and repetition   

#28 > 1h/day LE Men OR 14.70 (5.20, 41.50) g) *** 2 

      Women OR 29.30 (3.40, 34.80) g) ***   

                    

  Wrist Extension   

#18 > 1h/day LE Men OR 12.00 (3.00, 47.90) g) *** 2 

      Women OR 7.50 (1.80, 31.60) g) ***   

                    

  Wrist Flexion   

#19 > 1h/day LE Men OR 4.20 (1.20, 14.80) g) * 2 

    LE Women OR 1.20 (0.40, 3.60) g) /   

                    

                                

Svendsen  

et al. (2012) 

[39] 

TCRS 4296 adult 

worker  

(546 patients 

with UN,  

1450 

referents) 

mailed 

question- 

naire  

 

+ exposure 

classify- 

cation  

via Job 

Exposure  

Matrix and 

experts’ 

ratings 

Neuro- 

physio- 

logical 

examination 

via electro- 

neuro- 

graphy 

  Repetition time (excluding computer use)   Repetion: (≥ 4 wrist or 

elbow movements /min), 

McAtamney & Nigel 

Corlett (1993) [45] 

excluding computer use 

 

non-neutral postures of 

elbow (flexion > 100°, or 

≥ near maximal 

pronation/supination) or 

wrist (> 5° radial 

deviation, > 10° ulnar 

deviation or > 15° 

palmar/dorsal flexion  

McAtamney & Nigel 

Corlett (1993), Thomsen 

et al. (2007)  [45,46]; 

force score as maximal 

strength across a full 

working day (Moore & 

Garg (1995) [41]): 

0 (mean force < 10% 

MVC (maximum 

voluntary contraction))  

1 (10 to 29% MVC) 

#57 > 0 to < 2.5 h/day UN   OR 0.85 (0.51, 1.41) j) / 1 

#11 ≥ 2.5 h/day UN   OR 2.22 (1.41, 3.51) j) * 2 

                    

  Nonneutral-posture-time    

#70 ≥ 1 to < 2 h/day UN   OR 1.29 (0.82, 2.02) j) / 1 

#23 ≥ 2 h/day UN   OR 1.82 (1.15, 2.89) j) * 2 

                  

  Hand-arm vibration [HAV] - time (acceleration ≥ 3 m/s²)   

#87 > 0 to < 1 h/day UN   OR 1.97 (0.95, 4.10) j) / 1 

#27 ≥ 1h/day UN   OR 2.19 (1.05, 4.56) j) * 2 

                  

  Force score   

#3 > 0 to < 1 UN   OR 2.73 (1.42, 5.25) h) * 2 

#4  ≥ 1 UN   OR 3.85 (2.04, 7.24) h) * 2 

                    

                              

               

               

               

               

               

               

               

               

                              

                               

Walker- 

Bone 

et al. (2012) 

[35] 

CSS 6038 adult 

worker  

(45 LE cases, 

34 ME cases) 

self-defined 

exposures 

according 

to a 

carefully 

validated 

exposure list 

(ranging 

Question- 

naire  

 

+ standard- 

ized 

interview  

 

  repetitive bending/ straightening of the elbow    

  

#44 > 1h/ day  LE   OR 2.50 (1.20, 5.30) k) * 2 

    ME   OR 5.30 (1.90, 14.90) k) **   
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from 

working 

with the 

neck bent/ 

twisted; 

working 

with arms 

raised above 

shoulder 

height; 

through to 

keyboard 

use) 

+ physical 

examination 

          

          

          

          

                    

                    

                                

   Different non-significant risk factor specifications associated with at least one specific disorder of the elbow ∑ 89  

   Different significant risk factor specifications associated with at least one specific disorder of the elbow ∑ 44  

   Total same risk factor as reported in previous study associated with at least one specific disorder of the elbow ∑ 3  

   Total different significant and non-significant risk factor specifications associated with at least one specific disorder of the elbow ∑ 133  

Study design: CRS = Case Referent Study; CH = Cohort Study; CSS = Cross-Sectional Study; TCRS = Triple Case Referent Study 

Outcome: UN = ulnar neuropathy; LE = lateral epicondylitis; ME = medial epicondylitis, LE / ME = lateral and / or medial epicondylitis, Radial = Radial tunnel syndrome, Pronator = Pronator teres syndrome  

Measure: odds ratio [OR]; hazard ratio [HR]; incidence rate ratio [IRR]; prevalence ratio [PR] 

Adjustment:  

a) = univariate analysis; 

b) = multivariate analysis; adjustment not reported; 

c) = adjustment not reported; 

d) = final model (age, gender, BMI, smoking status, personal, psychosocial, and work organizational variables); 

e) = adjusted for age and gender; 

f) = adjusted for age and combined physical work exposure including physical exertion and elbow movements; 

g) = sex-adjusted;  

h) = fully adjusted for body mass index, pack-years of smoking (continuous), alcohol consumption (continuous), side-specific fractures (never/ever), full anaesthesia within a 5-year period up to the index year (no/yes), predisposing disorders 

(no/yes), use of crutches within a 5-year period up to the index year (no/yes), hand–arm intensive sports (0, 1, 2) and weight loss ≥ 10 kg within half a year during a 5-year period up to the index year (no/yes) and all occupational exposure 

variables in table 2 of Svendsen et al. (2012) [39]; 

i) = adjusted for age (continuous), gender, BMI (continuous); 

j) = partly adjusted for body mass index, pack-years of smoking (continuous), alcohol consumption (continuous), side-specific fractures (never/ever), full anaesthesia within a 5-year period up to the index year (no/yes), predisposing 

disorders (no/yes), use of crutches within a 5-year period up to the index year (no/yes), hand–arm intensive sports (0, 1, 2) and weight loss ≥ 10 kg within half a year during a 5-year period up to the index year (no/yes); 

k) = multivariate analyses; adjusted for vitality, white/blue collar, age in four age bands and sex; 

l) = adjusted for individual characteristics, repetition, combined physical work exposure including physical exertion, elbow flexion/extension and wrist bending, and social support 

m) = adjusted for individual characteristics, repetition, combined physical work exposure including physical exertion, elbow flexion/extension and wrist bending, and social support with aggregation of low categories for combined physical 

work exposure; 

n) = adjusted for age and repetitiveness; 

Significance: / = non-significant;* p < 0.05; ** p < 0.01; *** p < 0.001  
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File VIII – Table S6: Overview of relevant physical risk factors non-significantly associated with the development of specific disorders at the elbow 

Table S6. Overview of relevant physical risk factors non-significantly associated with the development of specific disorders at the elbow. 

Exposure (main- and 

sub-category (S)*) 
  

Non-Significant risk factor specification 

 

R
ef

er
en

ce
 

O
u

tc
o

m
e

 

G
en

d
er

 

Measure (95% - CI) 

 

A
d

ju
st

m
e

n
t 

F
o

rc
e 

S2  Forceful exertion 

  

  

#46 Hand in forceful grip on average 1 to 2 h/day [36] LE  - OR 1.30 (0.40, 4.20) a) 

     ME  - OR 2.10 (0.60, 7.20) a) 

     LE / ME  - OR 1.70 (0.60, 4.50) a) 

  #47 Hand in forceful grip on average 2 to 4 h/day [36] LE  - OR 1.50 (0.50, 4.30) a) 

       ME  - OR 1.90 (0.50, 6.50) a) 

       LE / ME  - OR 1.50 (0.60, 4.00) a) 

  #2 Hand in forceful grip on average ≥ 4 h/day [36] LE  - OR 1.70 (0.70, 4.00) a) 

  #48 at 1% Muscular activity in [%/%MVE] [34] LE  - PR  -0.34 (-1.10, 
0.50) 

g) 

  #49 at 15% Muscular activity in [%/%MVE] [34] LE  - PR  -0.02 (-0.20, 
0.10) 

g) 

       ME  - PR 0.03 (-0.09, 0.10) g) 

S4  Manual load  #50 Lifting (power grip: ≥ 4.5 kg; pinch grip: ≥ 0.9 kg) ≥ 3% time [37] LE  - HR 1.28 (0.76, 2.15) a) 

    handling #51 Constant moving, lifting and carrying of loads (> 10 kg) [40] LE Men OR 2.20 (0.80, 6.10) g) 

  #52 Constant moving, lifting and carrying of loads (> 5 kg) [40] LE Women OR 4.00 (0.90, 27.10) g) 

   #53 Forceful lifting (≥ 4.5 kg) < 0 to < 2 times/min [31] LE  - OR 2.30 (0.95, 5.59) i) 

R
ep

et
it

io
n

 

S6  Repetitiveness 

  

#9 Doing repetitive tasks ≥ 4 h/day [32] LE Men OR 1.05 (0.54, 2.02) l) 

     LE Women OR 1.80 (0.91, 3.59) l) 

     at baseline investigation) [38] LE Men IRR 1.20 (0.40, 3.60) n) 

       LE Women IRR 2.70 (1.00, 7.00) n) 

       (at follow up investigation)   LE Men IRR 1.20 (0.40, 3.50) n) 

       LE Women IRR 1.00 (0.30, 3.80) n) 

       (at baseline and at follow up investigation)   LE Women IRR 2.20 (0.80, 6.30) n) 

  #54 Duty cycle ≥ 10% time [37] LE  - HR 1.43 (0.84, 2.43) a) 

  #55 Frequency of shoulder movement ≤ 10 to < 20 times/min [31] LE  - OR 2.03 (0.73, 5.66) i) 
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  #56 Frequency of shoulder movement ≥ 20 times/min [31] LE  - OR 2.70 (0.96, 7.63) i) 

 #10 Wrist angular velocity (5°/s) in [%/(°/s)] [34] LE  - PR 0.00 (-0.08, 0.08) g) 

 #57 Repetitive elbow or wrist movements (≥ 4/min) > 0 to < 2.5 h/day,  [39] UN  - OR 0.85 (0.51, 1.41) j) 

    excluding computer use      -      

P
o

st
u

re
/m

o
v

em
en

t 

S7 Overhead work #12 Overhead working > 1h/day [40] LE Women OR 1.00 (0.30, 4.20) g) 

        

S8 Hand movements 

 

#58 Frequent wrist bending or twisting on average 1 to 2 h/day [36] LE  - OR 0.80 (0.10, 7.40) a) 

      LE / ME  - OR 2.50 (0.60, 11.40) a) 

#13 Frequent wrist bending or twisting on average 2 to 4 h/day [36] LE  - OR 2.80 (0.70, 10.50) a) 

#59 Wrist radial deviation < 5° or ulnar deviation ≥ 20° ≥ 4% of time [31] LE  - OR 0.62 (0.32, 1.22) i) 

  #60 Wrist flexion/extension ≥ 15° for ≥ 40% time [37] LE  - HR 0.94 (0.56, 1.58) a) 

  #61 Wrist flexion/extension ≥ 45° for ≥ 2% time [37] LE  - HR 0.98 (0.58, 1.66) a) 

  #16 Wrist flexion (- 40.0°) in [%/°] [34] ME  - PR 0.17 (-0.02, 0.40) g) 

  #17 Wrist flexion (- 20.0°) in [%/°] [34] LE  - PR 0.04 (-0.07, 0.20) g) 

  #62 Wrist flexion (0.0°) in [%/°] [34] LE  - PR 0.05 (-0.06, 0.20) g) 

       ME  - PR 0.05 (-0.02, 0.10) g) 

  #63 Wrist flexion or extension ≥ 45° ≥ 1 % of time [31] LE  - OR 0.66 (0.34, 1.27) i) 

  #19 Wrist flexion > 1 h/day [40] LE Women OR 1.20 (0.40, 3.60) g) 

S9  Forearm & #66 Arm holding in front of body > 1h/day [40] LE Men OR 1.40 (0.40, 5.00) g) 

    elbow      LE Women OR 2.20 (0.50, 9.20) g) 

    movements #67 Swinging movements with the arm > 1h/day [40] LE Men OR 2.60 (0.80, 8.80) g) 

        LE Women OR 1.90 (0.40, 8.30) g) 

  #68 Forearm rotating (also twisting, or screwing motion) 1 to 2 h/day [36] LE  - OR 1.00 (0.20, 4.60) a) 

        ME  - OR 0.50 (0.10, 3.90) a) 

        LE / ME  - OR 1.00 (0.30, 3.60) a) 

  #69 Forearm rotating (also twisting, or screwing motion) 2 to 4 h/day [36] LE  - OR 2.30 (0.80, 6.70) a) 

        ME  - OR 2.80 (1.00, 7.70) a) 

    LE / ME  - OR 2.60 (1.10, 6.30) a) 

  #22 Forearm rotating (also twisting, or screwing motion) ≥ 4 h/day [36] ME  - OR 2.50 (1.00, 5.80) a) 

S10 Non- neutral 

    posture 

  

#70 Non-neutral posture (elbow flexion > 100°, or ≥ near maximal 
pronation/supination; 

[39] UN  - OR 1.29 (0.82, 2.02) j) 

  or wrist deviation (> 5° radial, > 10° ulnar) or             

 
 > 15° palmar/dorsal flexion) ≥ 1 to < 2 h/day       

#71 Wrist flexion/extension ≥ 15° for ≥ 40% time and duty cycle ≥ 10% time [37] LE  - HR 1.30 (0.66, 2.54) a) 
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#72 Wrist flexion/extension ≥ 15° for ≥ 40% time and duty cycle < 10% time [37] LE  - HR 0.68 (0.33, 1.43) a) 

 

#73 Wrist flexion/extension ≥ 15° for < 40% time and duty cycle ≥ 10% time [37] LE  - HR 0.99 (0.45, 2.20) a) 

#74 Wrist flexion/extension ≥ 45° for ≥ 5% time and duty cycle ≥ 10% time [37] LE  - HR 1.22 (0.60, 2.50) a) 

#75 Wrist flexion/extension ≥ 45° for ≥ 5% time and duty cycle < 10% time [37] LE  - HR 1.00 (0.47, 2.11) a) 

#76 Wrist flexion/extension ≥ 45° for < 5% time and duty cycle ≥ 10% time [37] LE  - HR 2.06 (0.91, 4.66) a) 

#77 Forearm pronation ≥ 45° for ≥ 40% time and duty cycle < 10% time [37] LE  - HR 1.61 (0.76, 3.39) e) 

#78 Forearm pronation ≥ 45° for < 40% time and duty cycle ≥ 10% time [37] LE  - HR 1.76 (0.85, 3.62) e) 

#64 Forearm pronation ≥ 45° for ≥ 40% time [37] LE  - HR 1.60 (0.93, 2.73) a) 

#26 Forearm supination ≥ 45° for ≥ 5% time [37] LE  - HR 1.19 (0.71, 2.00) a) 

#79 Forearm supination ≥ 45° for ≥ 5% time and duty cycle ≥ 10% time [37] LE  - HR 1.47 (0.74, 2.93) a) 

#80 Forearm supination ≥ 45° for ≥ 5% time and duty cycle < 10% time [37] LE  - HR 1.59 (0.76, 3.34) a) 

#81 Forearm supination ≥ 45° for < 5% time and duty cycle ≥ 10% time [37] LE  - HR 2.02 (0.98, 4.13) a) 

#65 Forearm rotation ≥ 45° for ≥ 45% time [37] LE  - HR 1.41 (0.82, 2.42) a) 

#82 Forearm rotation ≥ 45° for ≥ 45% time and duty cycle < 10% time [37] LE  - HR 2.20 (0.77, 6.30) a) 

#83 Forearm rotation ≥ 45° for < 45% time and duty cycle ≥ 10% time [37] LE  - HR 2.22 (0.70, 7.04) a) 

         

 

S11 Body posture #84 Standing work > 1h/day [40] LE Men OR 2.40 (0.80, 6.70) g) 

       LE Women OR 1.90 (0.40, 8.10) g) 

  #85 Sedentary work > 1h/day [40] LE Men OR 0.50 (0.20, 1.10) g) 

 

       LE Women OR 0.50 (0.20, 2.10) g) 

  #86 PC work > 1h/day [40] LE Men OR 1.00 (0.30, 3.50) g) 

    LE Women OR 0.30 (0.10, 0.80) g) 

          

V
ib

ra
ti

o
n

 

S12 Hand-arm  #87 Hand-arm vibration: acceleration ≥ 3 m/s² > 0 to < 1 h/day [39] UN  - OR 1.97 (0.95, 4.10) j) 

    vibration #88 Use of vibrating hand tools > 2 h/day [32] LE Men OR 0.95 (0.46, 1.97) a) 

        LE Women OR 2.08 (0.62, 6.98) a) 

  #89 Vibration stress > 1h/day [40] LE Men OR 1.50 (0.50, 4.10) g) 

 

S13 Force & #90 Frequency of forceful exertions (≥ 44.1 N or ≥ 4.5 kg) ≥ 2 times/min [37] LE  - HR 1.18 (0.69, 2.00) a) 

    repetition         

S14 Posture &  

    force 

        

#91 Forearm supination ≥ 45°; forceful lifting (≥ 4.5 kg) [31] LE  - OR 1.21 (0.44, 3.38) i) 

  (low on either posture or force and high on the other) in [% time]           

  #92 Forearm supination ≥ 45° ≥ 5 % (duty cycle) or forceful lifting (≥ 4.5 kg)  [31] LE  - OR 1.09 (0.38, 3.09) d) 

  > 0% of time       
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  #93 Wrist flexion/extension ≥ 15° for ≥ 40% time and any power grip (≥ 44.1 N) [37] LE  - HR 1.52 (0.78, 2.96) a) 

  #94 Wrist flexion/extension ≥ 15° for ≥ 40% time and no power grip (≥ 44.1 N) [37] LE  - HR 0.77 (0.40, 1.50) a) 

  #95 Wrist flexion/extension ≥ 15° for < 40% time and any power grip (≥ 44.1 N) [37] LE  - HR 1.32 (0.55, 3.15) a) 

   #96 Wrist flexion/extension ≥ 15° for ≥ 40% time and lifting (≥ 4.5 kg) ≥ 3% time  [37] LE  - HR 1.18 (0.60, 2.33) a) 

   #97 Wrist flexion/extension ≥ 15° for ≥ 40% time and lifting (≥ 4.5 kg) < 3% time [37] LE  - HR 0.74 (0.36, 1.50) a) 

 

  #98 Wrist flexion/extension ≥ 15° for < 40% time and lifting (≥ 4.5 kg) ≥ 3% time [37] LE  - HR 0.96 (0.43, 2.13) a) 

  #99 Wrist flexion/extension ≥ 45° for ≥ 5% time and any power grip (≥ 44.1 N) [37] LE  - HR 1.39 (0.67, 2.89) a) 

  #100 Wrist flexion/extension ≥ 45° for ≥ 5% time and no power grip (≥ 44.1 N) [37] LE  - HR 0.91 (0.46, 1.79) a) 

  #101 Wrist flexion/extension ≥ 45° for < 5% time and any power grip (≥ 44.1 N) [37] LE  - HR 1.94 (0.85, 4.39) a) 

  #102 Wrist flexion/extension ≥ 45° for ≥ 5% time and lifting (≥ 4.5 kg) ≥ 3% time  [37] LE  - HR 1.11 (0.54, 2.27) a) 

  #103 Wrist flexion/extension ≥ 45° for ≥ 5% time and lifting (≥ 4.5 kg) < 3% time [37] LE  - HR 0.93 (0.45, 1.95) a) 

  #104 Wrist flexion/extension ≥ 45° for < 5% time and lifting (≥ 4.5 kg) ≥ 3% time [37] LE  - HR 1.52 (0.68, 3.43) a) 

  #105 Forearm pronation ≥ 45° for ≥ 40 % time and no power grip (≥ 44.1 N) [37] LE  - HR 1.97 (1.00, 3.89) e) 

  #106 Forearm pronation ≥ 45° for < 40 % time and any power grip (≥ 44.1 N) [37] LE  - HR 1.65 (0.69, 3.96) e) 

  #107 Forearm pronation ≥ 45° for ≥ 40 % time and lifting (≥ 4.5 kg) < 3 % of time [37] LE  - HR 1.98 (0.96, 4.07) e) 

  #108 Forearm pronation ≥ 45° for < 40 % time and lifting (≥ 4.5 kg) ≥ 3 % of time [37] LE  - HR 1.58 (0.77, 3.22) e) 

  #109 Forearm supination ≥ 45° for ≥ 5% time and any power grip (≥ 44.1 N) [37] LE  - HR 1.48 (0.62, 3.55) a) 

  #110 Forearm supination ≥ 45° for ≥ 5% time and no power grip (≥ 44.1 N) [37] LE  - HR 1.86 (0.96, 3.60) a) 

  #111 Forearm supination ≥ 45° for ≥ 5% time and lifting (≥ 4.5 kg) ≥ 3% time  [37] LE  - HR 1.32 (0.66, 2.62) a) 

  #112 Forearm supination ≥ 45° for ≥ 5% time and lifting (≥ 4.5 kg) < 3% time [37] LE  - HR 1.89 (0.92, 3.90) a) 

   #113 Forearm rotation ≥ 45° for ≥ 45% time and no power grip (≥ 44.1 N) [37] LE  - HR 1.88 (0.83, 4.28) a) 

   #114 Forearm rotation ≥ 45° for < 45% time and any power grip (≥ 44.1 N) [37] LE  - HR 2.31 (0.82, 6.53) a) 

   #115 Forearm rotation ≥ 45° for ≥ 45 % time and lifting (≥ 4.5 kg) ≥ 3 % of time [37] LE  - HR 2.27 (0.88, 5.88) a) 

   #116 Forearm rotation ≥ 45° for ≥ 45 % time and lifting (≥ 4.5 kg) < 3 % of time [37] LE  - HR 1.50 (0.58, 3.84) a) 
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  #117 Forearm rotation ≥ 45° for < 45 % time and lifting (≥ 4.5 kg) ≥ 3 % of time [37] LE  - HR 1.25 (0.43, 3.61) a) 

  #40 Forceful exertion (turning) > 1 h/day [40] LE Women OR 1.40 (0.30, 6.80) g) 

  #45 Less hard physical exertion (BORG Score 6 to 13) and  [32] LE Men OR 1.52 (0.52, 4.44) l) 

     1 to 2 elbow movements  LE Women OR 0.53 (0.17, 1.60) l) 

  #118 Hard physical exertion (BORG Score 14 to 20) and no elbow movement [32] LE Men OR 0.56 (0.11, 2.92) a) 

       LE Men OR 0.76 (0.14, 3.98) l) 

       LE Women OR 0.80 (0.24, 2.71) l) 

  #41 Hard physical exertion (BORG Score 14 to 20) and 1 elbow movement [32] LE Women OR 2.54 (1.12, 5.76) m) 

  #42 Hard physical exertion (BORG Score 14 to 20) and 2 elbow movements [32] LE Men OR 5.60 (2.76, 11.35) m) 
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    (elbow movements = elbow flexion/extension > 2 h/day and   LE Women OR 2.89 (1.28, 6.51) m) 

  wrist bending > 2 h/day       

    High physical exertion with elbow flexion/ extension > 2 hours/day wrist  [38] LE Women IRR 1.50 (0.50, 4.70) f) 

    and extreme bending > 2 hours/day (at baseline investigation)            

 S15 Repetition & #43 Repetitive/constrained work with > 30 s or > 50 % of cycle time  [33] LE Men PR 1.00 (0.30, 2.80) c) 

     posture   involved same fundamental cycle) vs. > 50% (working time)    LE Women PR 1.90 (1.00, 3.80) c) 

     involved prolonged awkward postures   ME Women PR 3.50 (1.00, 12.00) c) 

         Pronator Women PR 3.40 (0.40, 29.00) c) 

         Radial Men PR 1.30 (0.10, 21.00) c) 

         Radial Women PR 3.40 (0.80, 15.00) c) 

 S16 Posture &  #119 Wrist flexion/extension ≥ 15° for ≥ 40%  [37] LE  - HR 1.09 (0.56, 2.13) a) 

   time and forceful exertions (≥ 44.1 N) ≥ 2/min       

     repetition &  #120 Wrist flexion/extension ≥ 15° for ≥ 40% time and  [37] LE  - HR 0.67 (0.33, 1.36) a) 

   forceful exertions (≥ 44.1 N) < 2/min       

     force #121 Wrist flexion/extension ≥ 15° for < 40% time and  [37] LE  - HR 0.77 (0.34, 1.74) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #122 Wrist flexion/extension ≥ 45° for ≥ 5% time and  [37] LE  - HR 1.02 (0.51, 2.04) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #123 Wrist flexion/extension ≥ 45° for ≥ 5% time and  [37] LE  - HR 0.86 (0.41, 1.77) a) 

   forceful exertions (≥ 44.1 N) < 2/min       

   #124 Wrist flexion/extension ≥ 45° for < 5% time and  [37] LE  - HR 1.28 (0.55, 3.02) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #125 Forearm pronation ≥ 45° for ≥ 40% time and  [37] LE  - HR 2.28 (1.00, 5.19) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #126 Forearm pronation ≥ 45° for ≥ 40% time and  [37] LE  - HR 1.36 (0.63, 2.94) a) 

   forceful exertions (≥ 44.1 N) < 2/min       

   #127 Forearm pronation ≥ 45° for < 40% time and  [37] LE  - HR 1.03 (0.44, 2.42) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #128 Forearm supination ≥ 45° for ≥ 5% time and  [37] LE  - HR 1.29 (0.66, 2.51) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #129 Forearm supination ≥ 45° for ≥ 5% time and  [37] LE  - HR 1.36 (0.65, 2.82) a) 

   forceful exertions (≥ 44.1 N) < 2/min       
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   #130 Forearm supination ≥ 45° for < 5% time and  [37] LE  - HR 1.35 (0.64, 2.83) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #131 Forearm rotation ≥ 45° for ≥ 45% time and  [37] LE  - HR 1.96 (0.80, 4.84) a) 

   forceful exertions (≥ 44.1 N) ≥ 2/min       

   #132 Forearm rotation ≥ 45° for ≥ 45% time and  [37] LE  - HR 1.52 (0.63, 3.66) a) 

   forceful exertions (≥ 44.1 N) < 2/min       

  #133 Forearm rotation ≥ 45° for < 45% time and  [37] LE  - HR 1.20 (0.42, 3.37) a) 

    forceful exertions (≥ 44.1 N) ≥ 2/min       

Legend: * Forceful exertions were only shown for power grip, details for pinch grip were shown in Supplementary File VII (Table S5); sub-categories of exposure S, S3 and S5 are 

significant and are not presented here. 

Outcome: UN = ulnar neuropathy; LE = lateral epicondylitis; ME = medial epicondylitis; LE / ME = lateral and / or medial epicondylitis, Radial = Radial tunnel syndrome,  

Pronator = Pronator teres syndrome 

Measure: odds ratio [OR]; hazard ratio [HR]; incidence rate ratio [IRR]; prevalence ratio [PR]  

Adjustment:  

a) = univariate analysis;  

c) = adjustment not reported;  

d) = final model (age, gender, BMI, smoking status, personal, psychosocial, and work organizational variables);  

e) = adjusted for age and gender;  

f) = adjusted for age and combined physical work exposure including physical exertion and elbow movements;  

g) = sex-adjusted;  

i) = adjusted for age (continuous), gender, BMI (continuous); 

j) = partly adjusted for body mass index, pack-years of smoking (continuous), alcohol consumption (continuous), side-specific fractures (never/ever), full anaesthesia within a 5-

year period up to the index year (no/yes), predisposing disorders (no/yes), use of crutches within a 5-year period up to the index year (no/yes), hand–arm intensive sports (0, 1, 2) 

and weight loss ≥ 10 kg within half a year during a 5-year period up to the index year (no/yes);  

l) = adjusted for individual characteristics, repetition, combined physical work exposure including physical exertion, elbow flexion/extension and wrist bending, 

and social support 

m) = adjusted for individual characteristics, repetition, combined physical work exposure including physical exertion, elbow flexion/extension and wrist bending, and social 

support with aggregation of low categories for combined physical work exposure;  

n) = adjusted for age and repetitiveness 

 


