
Workplace Vibration: Health Hazards, Measurement Protocol, and Controls 

Q&A – Responses provided by Michael Strange, CIH 

1. 1974 NIOSH study - 1.25M workers affected by HAV.  Was there an estimated count of total US 

workers to characterize relative impact? 

 

According to the Statistical Abstract of the US 1974, published by the US Dept of Commerce Social 

and Economic Statistic Administration and the Bureau of the Census, there were a total estimated 

210 million total workers. 

https://www2.census.gov/library/publications/1974/compendia/statab/95ed/1974-01.pdf  

 

2. Can vibratory tools in the operating room by surgeons aggravate pre-existing Raynaud’s 

Phenomenon? 

 

Yes, surgeons are at risk of developing or aggravating pre-existing Raynaud’s. Specifically described 

in the articles below are vibration assessments for power-assisted liposuction and battery-operated 

saws, as two examples: 

https://pubmed.ncbi.nlm.nih.gov/33336695/  

https://pubmed.ncbi.nlm.nih.gov/29126176/  

 

3. What vibration tasks have you seen hearing loss in? 

 

I’m very glad you asked that question. During the webinar I had said hearing loss could occur from 

vibration even without noise exposure, which I had gotten from one reference. As I’ve researched 

other articles, they have emphasized the increased hearing loss from exposures to BOTH vibration 

and noise, but the following article suggests that vibration alone will not affect the cochlea. I have 

revised that in my notes. Again thank you for triggering my further research. 

https://canadianaudiologist.ca/issue/volume-6-issue-1-2019/column/noisy-notes/  

I have not evaluated any hearing loss cases specifically related to vibration. I expect it is probably 

under-reported because, if there is also noise exposure, they probably just file claims based on noise 

alone.  

 

4. How do you determine the frequency of a tool? 

An oscilloscope measures frequency of an object. I have not used them myself, since the 

occupational exposure limits are based on the weighted frequency ranges and not individual 

frequencies; however, the following two references explain how to measure the frequency of an 

object: 

https://www.tek.com/blog/how-does-an-oscilloscope-measure-frequency  

https://www.instructables.com/Oscilloscope-How-To/  

 

5. When was did the EU start regulating HAV?  in the 90s, following the 2nd NIOSH study? 

 

The European Vibration Directive (2002/44/EC2) was adopted in 2002. The European Union was 
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formally established when the Maastricht Treaty—whose main architects were Helmut Kohl and 

François Mitterrand—came into force on 1 November 1993.  

 

6. What is your opinion about whole-body vibration exercise machines? It is a platform that vibrates 

your body and has supposed benefits. You stand on it and it vibrates your whole body and it is 

meant to lose weight. WBV exercise machines are designed to perform exercises like squats and 

balance while exposed to vibration. It purportedly increases neurological output which is the first 

adaptation when doing strength exercises. 

The following article describes the potential health benefits as well as potential exposure risks such 

as cardiovascular disease, digestive problems, nerve damage, headaches, and cancer, as covered 

under the health effects section of the webinar presentation. The benefits versus health risks comes 

down to the basic principle of toxicology – the dose makes the poison. Just as a chemical at low dose 

can be medicinal, a higher dose over time can create adverse effects. The same principle can be at 

play among physical agents such as vibration. 

 

https://www.healthline.com/health/vibration-machine-weight-loss#precautions  

7. With the recent development of wearable and mobile (cellphones) technology, do more affordable 

options exist, that have entered into the market?  Assuming that less sophisticated instructions may 

limit accuracy a compromise to convenience, is there value in obtaining 'quick/dirty' measures to 

provide employers/employees with a general idea of where further sampling, may be required? 

 

Below is a blog describing some of the instruments available. I have no experience with any of these 

myself. https://blog.endaq.com/6-ways-to-measure-vibrations  

 

8. Do you sample vibration for the entire shift? 

 

Ideally, full shift sampling gives you a more accurate result, but in reality most customers want many 

tasks assessed which would mean you must rent or buy several instruments or spend 2 or 3 weeks 

onsite every day (neither of which option is financially practical). I tend to monitor jobs such that the 

worker goes through several cycles of a process (usually 15 or 20 minutes) and assume it is 

consistent for the rest of the day. The instrument software will calculate how long the worker could 

perform this task continuously before they reach a dose equivalent to the European Action Value 

(EAV) or to European Limit Value (ELV). 

 

9. My understanding is that the anti-vibration gloves are not really effective-do you recommend them? 

 

ACGIH recommends vibration gloves UNLESS: 

• The gloves restrict a tool operator’s ability to work safely, or 

• The glove material increases the transmission of vibration 

See comment 14. The UK does NOT recommend anti-vibration gloves because of the potential for 

increasing the transmission of vibration. 
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10. Whereas we have seen challenges in adopting federal ergonomic standards to accommodate a 

varied workforce, vibration exposure seems more straightforward than other ergo topics that rely 

on anthropometric data.  Are there any efforts to advocate for a federal OSHA standard for vibration 

alone, aside from other ergo topics? 

 

I am not aware of any efforts to advocate a federal OSHA standard specific to vibration, although it 

is mentioned in the proposed OSHA ergonomics standard. There are existing standards for the 

Department of Transportation (DOT) packaging requirements and for the Northern Rail Extension 

environmental impact statement, respectively: 

https://www.law.cornell.edu/cfr/text/49/178.608  

https://www.stb.gov/FD34658Files/Chapter_9_Noise_and_Vibration.pdf  

 

11. What do you mean by adequate work rest cycle? 

 

Frequent breaks from the task(s) involving vibration exposure in order to allow a recovery period for 

the exposed tissues – both with respect to hand-arm and whole body exposures. Rest implies to me 

that it means to sit quietly. Also, vibration exposure can be reduced by switching between vibrating 

or non-vibrating tools. 

 

12. Are there any up-to-date databases of hand tool vibration that are available? 

Here is a chart that shows vibration levels for specific tools: 

https://www.slideshare.net/simonpilon/vibration-rates  

13. Where can we find additional information on European Union regulations? 

Below is a link to the European directive on vibration: 

https://osha.europa.eu/en/legislation/directives/19  

14. Hi Michael, the UK HSE doesn't recommend anti-vibration gloves as a mitigation measures unless 

necessary. Anti-vibration gloves may increase, rather than reduce, vibration at particular resonant 

frequencies and still meet the requirements of the standard. This can result in an increase in the 

overall vibration magnitude if the machine or process operates at a rotational speed or impact rate 

close to a resonant frequency of the glove. 

 

This comment was a response to Question 9. Below are two articles that address the positive and 

negative impacts of using anti-vibration gloves: 

https://ohsonline.com/Articles/2014/11/01/No-Easy-Answers-on-Vibration-Gloves.aspx  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5003016/  

 

15. It is acceptable to provide anti-vibration gloves to operators who find that they improve their 

comfort in their job; for example, holding of components being worked by hammers, or providing 

warmth, protection against abrasions etc. Before providing anti-vibration gloves check: (a) whether 

the gloves are acceptable to employees; (b) that employees can maintain the necessary levels of 

dexterity when wearing the gloves; (c) that the gloves adequately protect employees from risks such 

as cuts and abrasions or exposure to chemicals; (d) how long the gloves are expected to last in 
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normal use and the cost of regular replacement. 

 

You bring up very good points. Please refer to the articles provided in Answers #9 and #14 

 

16. Do you have some data for the Vibration related symptoms / Injuries occurred in the research 

laboratory environments? 

 

I did not find data on vibration studies in research laboratories, only research laboratories that are 

studying vibration. 

 

17. Based on your studies how any of these injuries are being diagnosed by physicians are vibration 

related? 

 

I have not been directly involved with claims management of vibration-related injuries. I have not 

found any statistics regarding the number of diagnosed cases of vibration related injuries. According 

to NIOSH and other sources, the condition is likely very under-reported because (1) That’s because 

workers tend to underreport since the symptoms are intermittent and occur most often under 

conditions not present in the doctor’s office – like happening early in the morning or when the 

hands are cold or wet – and (2) the physician may not be experienced in vibration injury diagnoses.  

Below are articles on diagnoses: 

https://www.researchgate.net/publication/274529351_Diagnosis_of_Whole-

Body_Vibration_Related_Health_Problems_in_Occupational_Medicine 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7301979/ 

https://pubmed.ncbi.nlm.nih.gov/12901208/  

 

18. Are HAVs hazards linked to noise hazards 

Yes. Hearing loss may be exacerbated by exposure to both vibration and noise, so there can be an 

additive effect depending on the frequency of vibration.  

19. Any worse effects on certain parts of the body by using right hand, as most of the workers are right 

handed? And, of course, by using left hand? Thank you 

 

Yes, absolutely, especially with hand-arm vibration. I refer you to the slide on Frequency Effects – 

these are limited to local effects of the dominant hand. One recommendation is for the worker to 

switch hands with a vibrating tool wherever possible. This may be more or less difficult for workers 

who are not ambidextrous, depending on the specific tool. I could probably operate a hand drill with 

either hand even though I cannot easily write with my left hand. 

 

20. What vibration level is associated with hearing loss 

 

There is very definitely a combined effect of vibration and noise exposure, apparently frequency 

related just as certain frequencies of noise are potentially more damaging than others at the same 

decibel level. Research is currently being done on this correlation at various frequencies: 
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https://canadianaudiologist.ca/issue/volume-6-issue-1-2019/column/noisy-

notes/#:~:text=Long%2Dterm%20exposure%20to%20high,for%20noise%20induced%20hearing

%20loss.&text=It%20is%20thought%20that%20vibrations,the%20neural%20processing%20of%2

0sound.  

 

21. Would you please address the efficacy of anti-vibration gloves and preferred engineering options. 

 

Anti-vibration gloves are covered in previous questions #9 and #14. Below are two reference books 

that I found which may be useful. I have not read them myself yet. 

https://books.google.com/books?hl=en&lr=&id=46NvrvpHIxEC&oi=fnd&pg=PR15&dq=control+mea

sures+for+vibration&ots=O_8sGtRklW&sig=YVTKGXvpR8EAw_2uygZ7nMWLOrY#v=onepage&q=con

trol%20measures%20for%20vibration&f=false 

https://onlinelibrary.wiley.com/doi/book/10.1002/9781119375081  

 

22. What vibration tasks have you seen hearing loss in? 

 

I have not been directly involved with occupational disease investigation of hearing loss with respect 

to vibration exposure.  

https://www.sciencedirect.com/science/article/pii/S2093791120302699 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3480898/  

 

23. Hello from Europe, I am listening on behalf of a colleague. she says: it is difficult to find Building sites 

who allow you to fix the measuring instruments on the tool (e.g. because it is hired and must not be 

scratched). Same simple reason in the US? 

 

The Svantek probes are fixed to the palm of the hand, not the tool although it makes contact with 

the tool. The probe is made of a smooth acrylic material. There is a metal screw, but it is recessed 

and cannot come in contact with the tool. Consequently, I don’t see how it could scratch a tool. 

Again, I only have experience with the Svantek vibration equipment. I don’t know of any other 

method of measuring hand-arm vibration without having a probe between the hand and the tool 

because that is where and how the vibration is transmitted.  

 

Your customer can also ask the rental (hiring) company to provide vibration exposure data, although 

the vibration exposure can vary from worker to worker depending on how they handle the tool. 

 

24. What is the reference for 10-15 min breaks? Is this based on any particular research? 

This is from the OSHA guidelines. I am not aware of the background research behind it. 

 

25. Are there any examples of glove materials that increase vibration transmission? 

 

Below are two research articles describing vibration through glove materials.  

https://pubmed.ncbi.nlm.nih.gov/29628001/ 
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https://www.researchgate.net/publication/282809222_Vibration_transmissibility_of_glove_materia

ls_under_different_grip_forces  

 

26. Are physician's aware of Raynaud's syndrome or do they need to refer to occupational physician? 

 

I cannot say whether few, many, or most physicians are aware of Raynaud’s Syndrome or 

Dupuytren’s Contracture. An occupational health physician may more likely be familiar with 

vibration. It would certainly be appropriate to ask if they are experienced at vibration injury 

diagnoses. 

 

27. To clarify my question on efficacy, is there evidence that anti-vibration (gloves?) are effective other 

than keeping them warm and dry? 

 

There are conflicting positions on the efficacy of anti-vibration gloves. I refer you to the article 

below and other articles cited in this Q/A session. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5003016/#:~:text=The%20vibration%20transmissib

ility%20of%20a,of%20the%20wearer%20%5B23%5D.  

 

28. Does underground work in cold and damp tunnels affect workers more or less? 

Yes. Cold and damp conditions are conducive to a flare up in Raynaud’s Syndrome. 

 

29. From your experience, is there a difference between pneumatic and direct-current power tools in 

terms of how much vibration they emit? 

I have not seen enough data from the various work sites that I’ve evaluated to form an opinion 

about that.  

 

30. Is there a recommended WBV limit for pregnant workers? 

 

There is not currently an occupational exposure limit specific to pregnant workers. There is evidence 

to suggest that exposure to whole body vibration over time can increase the risk for premature birth 

and/or low birth weight. 

https://oem.bmj.com/content/77/10/691  

https://pubmed.ncbi.nlm.nih.gov/8964779/ 

https://www.sciencedirect.com/science/article/pii/S0048969720350051  

 

31. Do you know if vibration-related diseases can be claimed through worker's compensation etc.? 

 

Yes, if it can be demonstrated that the worker was exposed to vibration. 

 

32. Should manufacturers be able to provide frequency distribution for their tool? 

 

Presumably yes. I am not aware of any US requirement to do so.  
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