
Rev Bras Med Trab. 2023;21(4):e2021882

OPINION 
ARTICLE

Received: 09/02/2021

Accepted: 11/22/2021

ABSTRACT | In occupational medicine, evidence-based practices are essential for assessing the accuracy, efficacy, and cost-
effectiveness of any technologies used in health programs. This opinion article reflects on the use of imaging tests to screen for 
workers at risk of low back pain disability and to recommend avoiding tasks that involve high biomechanical risk. The limitations of 
such testing are discussed through basic epidemiological concepts and evidence collected from systematic reviews.
Keywords | occupational medicine; occupational health program; low back pain; mass screening.

RESUMO | A aplicação da saúde baseada em evidências publicadas ou locais na prática da medicina do trabalho é essencial para 
avaliação da acurácia, efetividade e custo-efetividade de quaisquer tecnologias de saúde implementadas no programa de saúde 
ocupacional. Neste artigo de opinião, os autores refletem sobre o uso de exames de imagem para detecção precoce de trabalhadores 
com maior risco de adoecimento por dor lombar associada a inaptidão para atuar em atividades com maior risco ocupacional 
biomecânico de dorsalgia. As limitações dessa prática são discutidas por meio de conceitos básicos da epidemiologia e evidências 
publicadas preferencialmente em revisões sistemáticas. Não recomendamos a sua utilização para os objetivos ocupacionais citados 
neste artigo.
Palavras-chave | medicina do trabalho; programa de saúde ocupacional; dor lombar; programas de rastreamento.
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INTRODUCTION

Routine radiographic screening of the lumbar spine 
of industrial job applicants began in the 1920s, largely 
as a way of controlling litigation and compensation 
costs due to low back pain disability.1

Using complementary examinations to determine 
worker fitness for high-risk activities is a common 
practice in occupational medicine. As a means of illness 
and accident prevention, their purpose is to detect 
changes that indicate a greater risk of disability or 
risk to the worker and/or coworkers.2 As a secondary 
objective they are used to provide greater accuracy in 
assessing and documenting worker health status for 
legal purposes.

The effectiveness, harms, costs, and difficulty of 
implementing any health technology must be assessed.3 
Applying health technologies without analyzing 
published or local evidence increases the risk of harm 
and ineffective allocation of company resources.

Iatrogenesis, discrimination, and litigation are 
associated with confusion about screening results, such 
as the probability that a diagnostic test will be positive 
when a disease is present and the probability of disease 
when positive results are found in asymptomatic 
workers. On the one hand, false positive screening 
results for low back pain and other musculoskeletal 
diseases of the spine can result in discrimination 
and unnecessary treatment and investigation. On 
the other hand, false negative results can lead to 
unnecessary litigation.

The subjective and oscillating nature of back pain, in 
addition to the difficulty of simple, objective, empirical 
measurement of the biomechanical and psychosocial 
factors associated with illness in large populations have 
impeded exposure and outcome measurement in most 
published studies without resorting to questionnaires.4 
This has resulted in uncertainty and heterogeneity in 
the published data and a lack of scientific consensus 
about the causal links of back pain.

Given that some occupational physicians advocate 
imaging tests to detect workers who are at greater 
risk of low back pain disability and, thus, are unable 
to perform tasks involving greater biomechanical risk, 
scientific debate about this practice is warranted. 

OBJECTIVES

The purpose of this article is to promote discussion 
based on scientific evidence, preferably from systematic 
reviews, about the use of lumbar spine imaging to 
determine fitness for work in asymptomatic workers 
who perform manual lifting.

METHODS

This expert opinion paper is based on manually 
selected articles from MEDLINE/PubMed. Whenever 
possible, systematic reviews were prioritized through 
PubMed search filters. The search was based on the 
descriptors “Low Back Pain”, “Accidents, Occupational”, 
“Diagnosis” and words such as “imaging”, 
“asymptomatic” and “prevention”.

DISCUSSION

Screening, the large-scale organized testing of 
the general population for early disease detection, 
is a secondary prevention strategy if associated with 
preventive interventions. Guiding questions about 
the usefulness of a specific screening test can be 
summarized as follows:3,5

• Can the disease be detected early?
• What are the test’s sensitivity and specificity?
• What is the test’s predictive value?
• How serious are the consequences of false 

positive results?
• What are the monetary, emotional, and resource costs 

of early detection?
• Does screening promote harm?
• Does early detection lead to health benefits?

Etiological diagnosis of low back pain is often 
uncertain, and the nature of symptoms often fluctuates, 
including heterogeneous intensity, frequency, and 
prognosis. A 2019 systematic review found a lack of 
objective and accurate etiological diagnostic methods, 
as well as a low level of scientific evidence in most 
selected studies.6
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For the majority of low back pain cases without 
warning signs, imaging tests are not indicated for 
etiological diagnosis, since they seldom affect treatment 
or prognosis.7,8

Magnetic resonance imaging will reveal several cases 
of spinal degeneration in any asymptomatic population. 
The estimated prevalence of disc degeneration, 
disc bulge, disc protrusion, and annular fissure in 
asymptomatic adults aged 20 years is 37%, 30%, 
29%, and 19%, respectively, while in asymptomatic 
adults aged 80 years it is 96%, 84%, 43%, and 29%, 
respectively.9 Although disc degeneration findings are 
more prevalent in symptomatic than asymptomatic 
populations,10 they cannot be considered predictors of 
clinical prognosis in a symptomatic population.11

The accuracy of magnetic resonance imaging, 
computed tomography, and myelography for diagnosing 
disc herniation in a population with low back pain 
is uncertain. Study limitations, low methodological 
quality, and heterogeneity of test interpretation criteria 
contribute to this uncertainty.12

Limited scientific evidence suggests that there is an 
association between the use of imaging tests for low 
back pain and higher health care costs, greater use of 
health care services, and increased absenteeism.13-15 In 
our experience, imaging examinations unduly reinforce 
the perception of a causal link between work and 
disability in symptomatic workers.

There is not enough scientific evidence to 
affirm that pre-employment screening can prevent 
musculoskeletal disease by detecting unfit workers. 
A 2019 systematic review in the Cochrane Database 
of Systematic Reviews found a small, insufficient, and 
inconsistent body of evidence with low methodological 
quality that pre-employment screening could not 
prevent musculoskeletal disease.2 This does not imply 
there are no benefits to screening, but rather that this 
topic requires further research.

Evidence is sparse about the efficacy of lumbar 
spine radiography in pre-employment screening to 

detect applicants at greater risk of low back pain 
disability. The findings point to the inaccuracy 
of prognostic indicators, mistaken perceptions of 
disability, perceived hiring discrimination due to 
radiography findings, and unnecessary exposure to 
ionizing radiation.1,16-19

CONCLUSIONS

The evidence cited in this article suggests that 
lumbar spine imaging in pre-employment screening 
leads to the following problems:
• Limited etiological definition of low back pain (low 

predictive value in asymptomatic patients)
• Higher pre-employment exam costs with no apparent 

benefits to employees or employers
• Potential stigmatization of applicants with false-

positive results, contributing to presenteeism and 
absenteeism, as well as unnecessary and/or invasive 
treatments with uncertain outcomes or treatments 
that could cause causing additional limitations

• Limitations in defining precise fitness criteria
• Incorrect perceptions among workers about diagnosis, 

prognosis, causal links, and disability 
• Uncertainty about clinical, therapeutic, and 

occupational conduct in light of test results
• Perception of pre-employment screening as a 

discriminatory instrument

For these reasons, we do not recommend lumbar 
spine imaging studies for the occupational purposes 
mentioned in this paper.

Author contributions

EM was responsible for data curation, writing – original draft, 
writing – review & editing, methodology. AB was responsible for 
study conceptualization, data curation, writing - review & editing, 
supervision, and validation. All authors have read and approved 
the final version submitted and take public responsibility for all 
aspects of the work.



4-4

Rev Bras Med Trab. 2023;21(4):e2021882

Myung E & Buarque A

2023 Associação Nacional de Medicina do Trabalho
This is an open access article distributed under the terms of the Creative Commons license.

REFERENCES

1. La Rocca H, Macnab I. Value of pre-employment radiographic 

assessment of the lumbar spine. Can Med Assoc J. 

1969;101(7):49‑54.

2. Schaafsma FG, Mahmud N, Reneman MF, Fassier JB, Jungbauer 

FH. Pre-employment examinations for preventing injury, 

disease and sick leave in workers. Cochrane Database Syst Rev. 

2016;2016(1):CD008881.

3. Guyatt GH, Oxman AD, Kunz R, Falck-Ytter Y, Vist GE, Liberati 

A, et al. Going from evidence to recommendations. BMJ. 

2008;336(7652):1049‑51.

4. Swain CTV, Pan F, Owen PJ, Schmidt H, Belavy DL. No consensus 

on causality of spine postures or physical exposure and low 

back pain: A systematic review of systematic reviews. J Biomech. 

2020;102:109312.

5. Celentano DD, Szklo M. Gordis epidemiology. Philadelphia: 

Elsevier; 2019.

6. Vining RD, Shannon ZK, Minkalis AL, Twist EJ. Current 

evidence for diagnosis of common conditions causing 

low back pain: systematic review and standardized 

terminology recommendations. J Manipulative Physiol Ther. 

2019;42(9):651‑64.

7. Tannor AY. Lumbar spine X-ray as a standard investigation for 

all low back pain in Ghana: is it evidence based? Ghana Med J. 

2017;51(1):24‑9.

8. Müskens JLJM, Kool RB, van Dulmen SA, Westert GP. Overuse of 

diagnostic testing in healthcare: a systematic review. BMJ Qual 

Saf. 2022;31:54‑63.

9. Brinjikji W, Luetmer PH, Comstock B, Bresnahan BW, Chen LE, 

Deyo RA, et al. Systematic literature review of imaging features 

of spinal degeneration in asymptomatic populations. AJNR Am J 

Neuroradiol. 2015;36(4):811‑6.

10. Brinjikji W, Diehn FE, Jarvik JG, Carr CM, Kallmes DF, Murad 

MH, et al. MRI findings of disc degeneration are more prevalent 

in adults with low back pain than in asymptomatic controls: a 

systematic review and meta-analysis. AJNR Am J Neuroradiol. 

2015;36(12):2394‑9.

11. Steffens D, Hancock MJ, Maher CG, Williams C, Jensen TS, 

Latimer J. Does magnetic resonance imaging predict future low 

back pain? A systematic review. Eur J Pain. 2014;18(6):755‑65.

12. Kim JH, van Rijn RM, van Tulder MW, Koes BW, Boer MR, Ginai AZ, 

et al. Diagnostic accuracy of diagnostic imaging for lumbar disc 

herniation in adults with low back pain or sciatica is unknown; a 

systematic review. Chiropr Man Therap. 2018;26:37.

13. Lemmers GPG, van Lankveld W, Westert GP, van der Wees 

PJ, Staal JB. Imaging versus no imaging for low back pain: a 

systematic review, measuring costs, healthcare utilization and 

absence from work. Eur Spine J. 2019;28(5):937‑50.

14. Gaspar FW, Thiese MS, Wizner K, Hegmann K. Guideline 

adherence and lost workdays for acute low back pain in 

the California workers’ compensation system. PLoS One. 

2021;16(6):e0253268.

15. Owens JD, Hegmann KT, Thiese MS, Phillips AL. Impacts of 

adherence to evidence-based medicine guidelines for the 

management of acute low back pain on costs of worker’s 

compensation claims. J Occup Environ Med. 2019;61(6):445‑52.

16. Rockey PH, Fantel J, Omenn GS. Discriminatory aspects of pre-

employment screening: low-back X-ray examinations in the 

railroad industry. Am J Law Med. 1979;5(3):197‑214.

17. Weil Y, Weil D, Donchin M, Mann G, Hasharoni A. Correlation 

between pre-employment screening X-ray finding of 

spondylolysis and sickness absenteeism due to low back pain 

among policemen of the Israeli police force. Spine (Phila Pa 

1976). 2004;29(19):2168‑72.

18. Bigos SJ, Hansson T, Castillo RN, Beecher PJ, Wortley MD. The 

value of preemployment roentgenographs for predicting acute 

back injury claims and chronic back pain disability. Clin Orthop 

Relat Res. 1992;283:124‑9.

19. Himmelstein JS, Andersson GB. Low back pain: risk evaluation 

and preplacement screening. Occup Med. 1988;3(2):255‑69.

Correspondence address: Eduardo Myung – Rua Eça de Queiroz, 172, apto. 91 
– CEP: 04011‑031 – São Paulo (SP), Brazil – E-mail: eduardo.myung@gmail.com


