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Abstract

Background: Lateral epicondylitis (LE) is a highly prevalent musculoskeletal disorder

in workers, often associated with physically demanding work. Knowledge of work‐

relatedness of LE is crucial to develop appropriate preventive measures. This study

investigates the prospective association between work‐related physical risk factors

and LE.

Methods: A systematic literature review was conducted in MedLine using PubMed

from January 1, 2010 until February 16, 2021. Published reports were included if: (1)

LE was clinically assessed, (2) exposure to work‐related physical risk factors was

assessed, and (3) associations between LE and work‐related physical risk factors

were reported in prospective studies. Quality of evidence was assessed using the

Grading of Recommendations, Assessment, Development and Evaluation.

Results: In total, 318 workers with LE from a population of 5036 workers in five

studies were included. Meta‐analyses revealed high‐quality evidence for associa-

tions between LE and a Strain Index (SI) score >5.1 (odds ratio [OR]: 1.75, 95%

confidence interval (CI): 1.11–2.78) and moderate‐quality evidence for forearm ro-

tation >4 h/day or forearm rotation ≥45° for ≥45% time (OR: 1.85, 95% CI:

1.10–3.10). Gripping, flexion and extension of the wrist, and repetitive movements

showed no significant associations with LE.

Conclusion: High‐quality evidence was found indicating that a higher SI increased

the risk of LE. Moderate‐quality evidence was found for an association between

forearm rotation and LE. No associations were found between other physical risk

factors and LE. Primary preventive interventions should focus on a reduction of the

SI and of high forearm rotation in work.

K E YWORD S

elbow tendinopathy, lateral epicondylitis, occupational disease, occupational exposures,
occupational physician, physical risk factors, prevention, tennis elbow, workers’ health

Am J Ind Med. 2022;65:41–50. wileyonlinelibrary.com/journal/ajim | 41

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2021 The Authors. American Journal of Industrial Medicine Published by Wiley Periodicals LLC

S. Fransje Bretschneider and Felicia. S. Los shared first authorship.

http://orcid.org/0000-0002-7495-1971
mailto:f.s.los@amsterdamumc.nl


1 | INTRODUCTION

Lateral epicondylitis (LE), also known as tennis elbow or lateral elbow

tendinopathy, is an overuse injury of the short extensor of the wrist

(extensor carpi radialis brevis), and a common cause of pain in the

lateral side of the elbow.1,2 The etiology of LE is not completely

understood, but it is assumed that overuse leads to increased teno-

cyte proliferation and production of ground substance.3

LE is most prevalent among people of working age between 20

and 65 years.4 It is a frequently reported condition in several working

populations, such as computer users, manufacturing workers, and

service workers.5‐7 LE might become a chronic disorder, as, for ex-

ample, a study of Nilson et al. showed that 54% and 55% of patients

respectively still experienced pain and function loss after 2 years.8 LE

can result in loss of function, such as decreased handgrip strength.9

As a result, LE can lead to the long‐term and frequent sick leave of

workers,10 and potential productivity loss. As recovery can take more

than a year,11 LE in workers puts a high burden on society.12

While there are several treatment options for LE, such as corti-

costeroids injections and platelet‐rich plasma injections and surgery,3

evidence on the effectiveness of these treatments is inconclusive.3

As the majority of cases of LE are self‐limiting when the patient

avoids aggravating activities,3,13 the prevention of overuse that

causes LE is crucial. Effective interventions to prevent work‐related

LE should be based on evidence‐based risk factors.14 This indicates

that knowledge of the risk factors of LE is needed to implement

appropriate preventive measures.

Recently, three systematic reviews addressed risk factors asso-

ciated with LE. Sayampanathan et al. found that personal risk factors,

such as female sex and having a smoking history, were associated

with LE.15 However, this study did not report on work‐related risk

factors. The study of Curti et al. concluded that limited evidence was

found for a causal relationship between occupational exposure to

biomechanical risk factors and LE based on a qualitative best‐

evidence data synthesis.16 This review did not provide a meta‐

analysis. Moreover, not only were prospective cohort studies

included—one of the preferred designs in etiological studies—but

case referent and cross‐sectional studies were, too. These same two

limitations are applicable to the systematic review of Seidel et al.,

who wrote about work‐related physical risk factors.17

Although psychosocial factors like low job control and low social

support are associated with an increased risk of LE,18 these factors

are probably more so called distal factors and not directly affecting

the onset of the tendinopathy. For instance, Keijsers et al. showed

that there was limited and inconsistent evidence that psychological

factors in work were a risk factor for LE.3 In addition, a systematic

review including prospective cohort studies, showed that psychoso-

cial factors contributed to a much lesser extent in the onset of spe-

cific shoulder tendinitis when also correcting for biomechanical

exposures.19

Therefore, a systematic review including prospective cohort

studies, assessing physical risk factors and clinically assessed LE, and

meta‐analyses with evidence synthesis using the Grading of

Recommendations, Assessment, Development and Evaluation

(GRADE) framework20 might shed better insight into the impact of

work‐related risk factors on the onset or worsening of LE. The aim of

the present systematic review is to investigate (1) which work‐related

physical risk factors are prospectively associated with clinically

diagnosed LE and (2) to what extent these risk factors are associated

with the onset or worsening of LE.

2 | METHODS

A systematic review including a meta‐analysis was performed based

on the criteria of the PRISMA statement.21 No review protocol was

published.

2.1 | Eligibility criteria

The following criteria for inclusion were used: the study was written

in English, German, or Dutch; LE was clinically assessed; work‐related

physical risk factors were described in terms of high and low physical

exposure; study designs were prospective cohort studies; the asso-

ciation between LE and work‐related physical risk factors were de-

scribed using effect estimates, or could be calculated from the data

provided.

2.2 | Literature search

A literature search was conducted in MedLine using PubMed from

January 2010 until February 16, 2021. Several terminologies of LE

and work‐related physical risk factors were combined to generate the

search strategy. References of included studies were screened for

additional studies to include. Table 1 shows the complete search

strategy in Medline using PubMed (Table 1).

2.3 | Study selection

After duplicates were removed by SB, all studies were screened in-

dependently by at least two of the authors. First, studies were

screened by title and abstract, and studies that did not meet the

inclusion criteria were excluded. Second, all remaining studies were

reviewed in full text and included if they met the inclusion criteria.

Disagreements (19.5%) were resolved by discussion between two

authors and a third reviewer made the final decision, if necessary.

2.4 | Data collection

The following data were extracted from the included studies by SB:

author, year of publication, country where the study was performed,

study design, length of follow‐up, definition of work‐related physical
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risk factors, method of assessment of work‐related physical risk

factors, study population, control group, case definition of LE,

method of clinical assessment of LE, and (adjusted) risk estimate in

odds ratio, hazard ratio, Incidence rate ratio or relative risk, including

95% confidence intervals (95% CI) and correction for confounders.

All extracted data were checked by a second author FL.

2.5 | Quality assessment

The methodological quality of the study and additional physical ex-

posure assessment was independently rated by two authors (SB and

FL). For the quality assessment of the study, the checklist from the

systematic review of van der Molen et al.19 was used. The checklist

covers five topics, and 16 items in total. The five topics were (1) study

population (e.g., if the study population was defined), (2) assessment

of exposure (e.g., if the exposure was clearly defined), (3) assessment

of outcome (e.g., if the outcome was defined), (4) study design and

analysis (e.g., if inclusion and exclusion criteria were clearly defined),

and (5) data analysis (e.g., if risk estimate was provided). An overview

of the complete checklist is shown in Appendix 1. Possible decisions

on the items were (1) positive, (2) negative, or (3) unclear. Metho-

dological quality was considered as high when at least 11 of the 16

items were judged as positive.

To assess the quality of the physical exposure assessment and

the clinical outcome assessment of LE, we used the scoring system of

Sulsky et al.22 For the assessment of the physical exposure, a max-

imum of five points could be obtained if the exposure had a direct

measurement of the elbow strain described in specific quantitative

data, (e.g., applied force measurements, load weight handled, time of

holding a specific elbow posture, number of repetitions per time unit),

four points if measurement of the elbow strain was indirect using

qualitative specifications (e.g., high repetition, awkward posture,

heavy load weight) that were additionally checked through video

analysis. If the qualitative specifications were not additionally

checked by video analysis, three points could be obtained, and two

points if the intensity (e.g., how long, or how heavy was the load

weight) of the qualitative specifications were not provided (e.g.,

flexion/extension of the wrist or dynamic movements). The study

would score one point if only the type of work was reported (e.g.,

manual factory worker, neurosurgeon). For the assessment of the

clinical outcome, a study could obtain a maximum of three points if

the assessment of LE was diagnosed by a (para) medical expert, two

points if a clinical questionnaire without a clinical diagnosis was

conducted, and one point if the assessment of LE was self‐reported.

The complete checklist is shown in Appendix 2.

2.6 | Data analysis

A meta‐analysis was performed to assess whether work‐related

physical risk factors were associated with LE. A prerequisite was

that at least two categories of high versus low exposure were de-

fined in the study for each work‐related physical risk factor. In ad-

dition, at least 10 cases of LE had to be present in the high and the

low exposure category to be included in the meta‐analysis, other-

wise we combined two or more exposure categories when available

to meet this criterion. We calculated a pooled OR and 95% CI for

each work‐related physical risk factor, using I2 as a measure of

consistency in a random effects model of Cochrane's Revman 5.4.

The results are presented as forest plots. No additional analyses

were performed.

2.7 | GRADE

We used the GRADE framework (Grading of Recommendations,

Assessment, Development and Evaluation)23 to assess the quality of

evidence for the studies included in the meta‐analysis, and used the

criteria of van der Molen et al. for the work‐relatedness of specific

shoulder disorders as GRADE factors.20 The quality of evidence was

judged as: high, moderate, low, or very low. The starting point of

evidence for each work‐related physical risk factor was high, as all

included studies were prospective cohort studies seeking to confirm

an independent association between risk factor and outcome. The

quality of evidence was downgraded based on (1) study limitation

(downgraded if a high risk of bias was present in the majority of

included studies), (2) inconsistency (downgraded if I2 was higher than

70%), (3) indirectness (downgraded if LE was not clinically diagnosed),

(4) imprecision (downgraded if CI effect size was <1 and >2), and (5)

publication bias (downgraded if publication bias was strongly sus-

pected or unclear). The quality of evidence could be upgraded (if no

downgrade was performed on these previous criteria), based on (1)

effect size (upgraded if the OR [95% CI] of a risk factor was greater

TABLE 1 Search strategy in medline using Pubmed, performed on February 16th 2021

PubMed

Tennis elbow (("elbow tendinopathy"[Title/Abstract] OR ("tennis elbow"[MeSH Terms] OR "elbow tendinopathy"[MeSH Terms] OR

"lateral epicondylitis"[Title/Abstract] OR "elbow injur*"[Title/Abstract] OR "tennis elbow"[Title/Abstract]) OR
("elbow"[MeSH Terms] OR "elbow joint"[MeSH Terms]))

Work‐related risk

factors

("occupational disease*"[MeSH Terms] OR "occupational disease*"[Title/Abstract] OR "risk factor*"[MeSH Terms] OR

"risk factor*"[Title/Abstract] OR "work‐related"[Title/Abstract] OR ("causality"[MeSH Terms] OR “etiology"[Title/
Abstract])) OR ("psychosocial load"[Title/Abstract] OR "physical load"[Title/Abstract] OR "occupational
exposure*"[Title/Abstract] OR "occupational exposure*"[MeSH Terms])
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than 2.5) and (2) dose effect (upgraded if a dose effect is present in

the majority of studies for that risk factor).

3 | RESULTS

3.1 | Study selection

The search resulted in 1042 studies. There were no duplicates. After

initial screening of titles and abstracts, 29 studies remained for full

text screening. In total, five studies fulfilled the inclusion criteria and

were included, namely Descatha et al.,24 Fan and Bao et al.,25 Fan and

Silverstein et al.,26 Garg et al.,27 and Herquelot et al.28 (Figure 1).

3.2 | Study characteristics

Of the included prospective cohort studies on work‐related phy-

sical risk factors and the incidence of LE, four studies were con-

ducted in the United States24–27 and one study was conducted in

France.28 Included workers were manufacturing workers,24‐27

construction, biotechnology,24 and healthcare workers,24,26 those

in the service industry,26 and workers in poultry processing.27 The

study of Herquelot et al. included skilled and unskilled blue collar

workers, cleaning operatives, and healthcare assistants.28 The total

population of workers included in all studies in this review con-

sisted of 5036 workers, of which two studies used the same

population.25,26 In total, 318 cases of LE were observed. LE was

assessed by physical examination in all five studies. In the studies

of Fan and Bao et al. and Fan and Silverstein et al., LE was diag-

nosed as pain in the lateral humeral epicondylar region on resisted

wrist extension, or tenderness on palpation of the lateral epi-

condyle as occurring during physical examination. The physical

examination was conducted by an occupational physician, a re-

gistered nurse, or a physical therapist, all blinded to self‐reported

health status.25,26 In the study of Garg et al., the physical ex-

amination investigated pain at or near the lateral epicondyle, pain

upon palpation in one or more of six points when applying ap-

proximately 4 kg of force, and lateral epicondylar region pain upon

either resisted wrist extension or third digit extension—all were

used to diagnose LE. The physical examination was performed by a

trained registered occupational therapist.27 In the study of

Herquelot et al. physical examinations were performed by occu-

pational physicians using the methodology and clinical tests of the

Saltsa consensus document of LE.28 Finally, in the study of

Descatha et al. a physical examination was conducted, however,

the characteristics of the examiner were not mentioned.24

(complete overview of data extraction is shown in Appendix 3).

F IGURE 1 Flow diagram of included
studies

44 | FRANSJE BRETSCHNEIDER ET AL.



Two studies assessed the association between the exposure of

wrist flexion and extension24,26 and LE. Two studies assessed both

the exposure of forearm rotation24,26 and of tasks including hand

gripping and pinch grip force, and the incidence of LE.24,26 Two

studies assessed the association between repetitive tasks and the

incidence of LE.25,27 Finally, two studies assessed the association

between a high score on the Strain Index (SI) and the incidence of

LE.25,27

3.3 | Quality of studies (methodological quality)

The quality score of the studies ranged from 11 to 14 points in total,

indicating that all studies had a high methodological quality (Table 2).

The initial agreement between the two raters was 81%. The study by

Garg et al. had the highest quality score of 14 out of 16 points in

total.27 Inclusion and exclusion criteria and information about pos-

sible withdrawals were not reported by all studies, except for the

study of Descatha et al.24

3.4 | Quality assessment of physical exposure and
assessment of outcome

The quality of the physical exposure assessment in all five studies

was high, namely six to eight points in total (Table 2, last two col-

umns). Two studies used questionnaires to measure work‐related

physical risk factors.24,28 Three studies scored the maximum amount

of five points. They used videotape analyses to measure the exposure

of work‐related physical risk factors.25–27 All studies scored the

maximum number of points for the clinical assessment of LE, given

this was an inclusion criterion in our review.24–28 (Table 2, last two

columns).

3.5 | Meta‐analysis and GRADE

For the following five work‐related physical risk factors, a

meta‐analysis and assessment of the GRADE criteria was

performed: flexion and extension movements of the wrist,

TABLE 2 Results quality assessment of the studies and of the physical exposure and clinical outcome lateral epicondylitis
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Garg A, 
2013 14 5 3
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E, 2013 11 3 3
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forearm rotation, (pinch) gripping, repetitive movements, and SI.

Details of the assessment of the GRADE framework are pre-

sented in Table 4.

3.6 | Flexion and extension of the wrist

The meta‐analyses showed, based on two studies,24,26 that there was

very low‐quality evidence that high exposure to flexion and exten-

sion movements of the wrist was not significantly associated with an

increased risk of the onset of LE (OR: 1.61, 95% CI: 0.47–5.52)

(Figure 2) (Table 4). High exposure to flexion was defined as bending

more than 4 h a day, or wrist flexion and extension ≥15° for ≥40%

time (Table 3).

3.7 | Forearm rotation

The meta‐analysis showed, based on two studies,24,26 that there was

moderate quality evidence that forearm rotation was significantly

associated with an increased risk of the onset of LE (OR: 1.85, 95%

CI: 1.10–3.10) (Figure 2) (Table 4). High exposure was defined as the

forearm rotating more than 4 h a day, or forearm rotation ≥45° for

≥45% time (Table 3).

F IGURE 2 Forest plots of the five work‐related physical risk factors for developing lateral epicondylitis
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3.8 | (Pinch) gripping

The meta‐analysis showed that based on two studies,24,26 there was

very low‐quality evidence that high exposure of (pinch) gripping was

not significantly associated with increased risk of the onset of LE (OR:

0.96, 95% CI: 0.36–2.55 (Figure 2) (Table 4). High exposure was

defined as gripping for more than 4 h a day or any pinch grip force

(Table 3).

3.9 | Repetitive movements

The meta‐analysis showed, based on two studies,25,27 that there was

high quality evidence that high exposure to repetitive movements

was not significantly associated with LE (OR: 0.71, 95% CI:

0.42–1.20) (Figure 2) (Table 4). High exposure was defined as more

than 15 efforts per minute (Table 3).

3.10 | SI

The meta‐analysis showed, based on two studies,25,27 that there was

high‐quality evidence that a high score, according to the SI, was

significantly associated with an increased risk of the onset of LE (OR:

1.75, 95% CI: 1.11–2.78) (Figure 2) (Table 4). High exposure was

defined as a SI higher than 6.1 or SI higher than 5.0 (Table 3).

4 | DISCUSSION

This review, including meta‐analyses, showed high‐quality evidence

for a prospective association between a high score on the SI and LE,

and moderate‐quality evidence for an association between high ex-

posure to forearm rotation and LE among workers. No significant

associations were found for high exposure to wrist flexion and

extension, pinch‐ gripping, or repetitiveness of movements for an

increased risk of LE.

Applying the Bradford Hill criteria for causation,29 the risk esti-

mates for the association between physical exposure and LE were

substantial (strength of association) and present among large and

various working populations (consistency) for clinically assessed LE

(specificity). All studies were prospective (temporality) and two

studies25,27 showed biological gradients, namely the presence of a

dose‐response relationship.

Although previous systematic reviews did find an effect for re-

petitiveness,17,18 our meta‐analysis showed that repetitiveness was

not significantly associated with LE. In our meta‐analysis of repeti-

tiveness, we used results from the two studies using the SI, in which

high exposure was defined as more than 15 efforts per minute, and

low exposure less than nine efforts per minute.25,27 A possible ex-

planation is that data included under the category of low repeti-

tiveness included tasks with heavy loads, which is more likely to lead

to an increased risk of LE, and as a result, reduced the significance of

association for high‐ versus low‐ repetitiveness of movement.

The meta‐analysis also showed significant associations between

high exposure to forearm rotation, and an increased risk of LE. This

finding is supported by results from cadaver studies showing that

forearm pronation led to significantly higher bone‐to‐tendon contact,

which is considered to be one of the causes of LE.30

While no significant association for repetitiveness and LE was

found, our meta‐analysis showed that a high score on the SI was

significantly associated with LE, and the strength of evidence was the

highest of all pooled estimates, according to the GRADE framework.

The SI consists of three quantitative variables: (1) duration of exer-

tion, (2) number of exertions, and (3) duration of a task per day, and

three qualitative variables relying on an analysist's judgement:

(1) intensity of exertion, (2) hand/wrist posture, and (3) speed of

work. Based on given scores, each task is assigned a rating between

one and five, in which one is assigned to the lowest‐scoring category

and five to the highest‐scoring category of the variable.

TABLE 3 Definition of the high versus low exposure groups as used in the meta‐analysis

Work‐related physical risk
factors High exposure (n: lateral epicondylitis) Low exposure (n: lateral epicondylitis) OR 95% CI

Flexion and extension wrist Bending: more than 4 h a day24 (272:20)
Wrist flexion/extension ≥15° for ≥40%

time26 (457:32)

Bending: no or <1, 1–2, 2–4 h a day24 (403:10)
Wrist flexion/extension ≥15° for <40% time26

(320:25)

1.61 0.47–5.52

Forearm rotation Rotating more than 4 h a day24 (159:12)
Forearm rotation ≥45° for ≥45% time26

(431:37)

Rotating no or <1 h a day24 (371:11)
Forearm rotation ≥45° for <45% time26

(346:20)

1.85 1.10–3.10

(Pinch) gripping Gripping for more than 4 h a day24 (175:10)

Any pinch grip force26 (248:13)

No gripping24 (312:11)

No pinch grip26 (529:44)

0.96 0.36–2.55

Repetitive movements >15 efforts per minute25 (245:15)
>15 efforts per minute27 (505:47)

<9 efforts per minute25 (274:24)
<9 efforts per minute27 (59:7)

0.71 0.42–1.20

Strain Index SI ≥ 525 (458: 40)
SI ≥ 6.127 (362:47)

SI < 525 (299:17)
SI < 6.127 (133:9)

1.75 1.11–2.78

Abbreviations: CI, confidence interval; OR, odds ratio.
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Finally, depending on the assigned rating of the task, each task is

assigned to a unique multiplier, and the SI is calculated by multiplying

these six multipliers.31 As high exposure to wrist flexion and exten-

sion, repetitiveness, and (pinch) grip were not significantly associated

with LE, the intensity and duration of exertion might be important

determinants for risk of LE. Future research should investigate these

different elements of SI and thresholds to determine the most

appropriate risk factor for preventive interventions in the workplace.

In addition, a revised SI has been developed in which categorical

multipliers are replaced by continuous multipliers. Future studies

investigating risk factors of LE might benefit from the use of this

revised SI.32

The study of Curti et al. also described a positive association be-

tween SI and LE.16 In addition, Descatha et al. also performed a sys-

tematic review and meta‐analysis on work‐related physical risk factors for

LE, including prospective cohort studies only,7 and found a significant

association for overall biomechanical exposure involving the wrist and/or

elbow and risk of LE. Although our search was performed until 2021, we

did not find any additional prospective cohort studies, but conducted

meta‐analyses for five different biomechanical factors and assessed the

strength of each meta‐analysis with GRADE.

4.1 | Methodological considerations

Assuming that the onset of LE is caused by overuse, and an earlier

study showed that the evidence on psychosocial risk factors for LE

was limited,3 we did not include psychosocial factors in our study.

However, the role of psychosocial work‐related factors cannot be

ruled out in the etiology of LE,18 and should be taken into account in

prevention and treatment.

The search for this systematic review was only conducted in the

Medline database, using PubMed as a database that is more focused

on clinically assessed conditions. However, since recommendations

are to conduct a search in more than one database33 this might be a

limitation of the study. Nevertheless, to make sure we did not miss

relevant articles, we also looked for additional studies in the refer-

ences of the included studies. Moreover, as recently similar sys-

tematic reviews on risk factors for LE were published, we checked

the references of these systematic review articles too, and found that

all relevant studies were also shown in the results of our search in

PubMed.

A strength of this review is that we included only prospective

cohort studies, as they enable a better distinction between exposure

and effect.14 In addition, we performed a meta‐analysis and used the

GRADE framework for assessment of the quality of evidence.20

In this review, we only included studies with LE as clinical diag-

nosis, which is also considered a strength. However, clinical case

definitions and physical examination differed between included stu-

dies, indicating a standardized or harmonized clinically method of

diagnosing LE34 is still lacking in prospective work‐related studies.

Future studies on LE should preferably use harmonized case

definitions.35T
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Another strength of this review is the extensive assessment of

the quality of evidence, including the assessments of physical ex-

posure.22 Using the scoring system of Sulsky,22 it appeared that the

majority of included studies used direct measurement of elbow strain

with quantitative data, and therefore yielded the highest score for

quality of assessment of physical exposure. However, Stock et al.

showed that self‐reported questions on physical effort had good

agreement for validity with reference methods.36 This result shows

that for some exposure variables, self‐reports are valid to assess

physical demands at work.

A final limitation could be in the existance of three reviews

within the last 10 years on this topic. However, we compared the

outcomes of these reviews and further unraveled the separate con-

tribution of each risk factor based on quantitative data.

4.2 | Future research and practical implications

Exposures combining SI and forearm rotationshould be especially

targeted at worksites to reduce the risk of LE. Working populations

like neurosurgeons,37 fruit‐tree farmers,38 coalminers,39 and nur-

sery cooks40 are all examples of jobs in which physical exposure

plays an important factor, and therefore, are jobs with a high risk

for LE. In contrast, workers in jobs which are characterized by

predominantly low force repetitiveness without extreme forearm

rotation appear less likely to be at risk for LE. As no new evidence

has emerged since 2014, prospective cohort studies and pre-

ventive activities should particularly focus on factors arising from

high SI and forearm rotation.

We conclude from this meta‐analysis that work‐related phy-

sical risk factors involving the wrist or elbow might be associated

with LE. High‐quality evidence was found for significant associa-

tions between a high score on the SI and the risk of LE, and

moderate‐quality evidence was found for high exposure to fore-

arm rotation and LE. Furthermore, no significant associations were

found for high exposure to wrist flexion and extension, repeti-

tiveness of movements, and (pinch) grip in work. Occupational

physicians should be aware of the possible work‐related physical

risk factors for LE, and preventive measures should be focused on

reducing exposure to high‐risk factors for LE, such as forearm

rotation at work.
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