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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Age Correction in Monitoring Audiometry: Method to Update OSHA 

Age Correction Tables to Include Older Workers 

AUTHORS Dobie, Robert; Wojcik, Nancy 

 

VERSION 1 - REVIEW 

REVIEWER Esko Toppila 
Finnish Institute of Occupational Health, Finland 

REVIEW RETURNED 22-Feb-2015 

 

GENERAL COMMENTS The applicability of the results are limited to USA, since the OSHA 
rules are not applied anywhere outside USA. Still the paper have 
some interest outside USA.  
The authors are clearly not otologists, which creates some 
inaccuracies shown in detailed comments. The results could have 
presented in a better way and the discussion needs a statement 
clear statement of possible advantages of using these methods.  
Detailed comments  
Objectives (page 2) line 5: Because the hearing thresholds have 
improved…  
This statement does not get support from your data  
Fig 1: Osha correction for 60 mail PTA234=23, NHANES data 24  
Osha correction for 30 mail PTA234 6 dB NHANES DATA 5 dB  
In either case the change is not showing improvement of thresholds 
especially taking into account the accuracy of data  
The method for the evaluation of the age correction is quite OK 
provided that hearing loss is SNHL (sensory-neural hearing loss) but 
has no sense if the hearing loss is symptomic like low frequency 
hearing loss. Certainly there must be screening for those quite rare 
cases. What about HANES data.  
Page 5 line 13: Samples sizes were limited to …, which are not 
considered large enough to develop robust estimate of age effects. 
A reference would be nice here. Who said and why.  
 
Results:  
It would be reader friendly to point out what are major differences 
compared to original OSHA tables and the NHANES tables. Based 
on fast look, the major differences are in female tables.  
Discussion:  
page 11:  
(1) The NNANES samples who had occupational noise exposure…  
If think that in developed countries 10 % (how in USA) of working 
population is in noisy jobs. Their contribution to median is not 
probably very large. There is also discussion about the impact of 
music the thresholds. It should be at least mentioned.  
(2) However, simply removing…  
This is an important comment. If these rules are applied to 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007561 on 13 July 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


musicians, it certainly causes bigger errors  
We consider the use…  
If it is purely noise induced hearing loss, it is usually bilateral. There 
are however cases were the hearing loss is considerably higher in 
the other ear (shooters,…). For example a free time should have a 
considerably higher hearing loss in the other ear, but when the 
audiometer of the better ear is much closer the occupational 
exposure. This shows that the question is extremely complicated. 
Better say that in most cases the better ear concept works well.  
An important caveat …  
This is true and variation is large (see ISO 1999-2013). Still the last 
sentence (… even in population). This rule is not applied to non-
noise exposure people. It would be better to state the impact to 
people exposed to noise. 

 

REVIEWER Patrick Feeney 
Professor, Oregon Health and Science University  
Director, VA National Center for Rehabilitative Auditory Research  
Portland, OR USA 

REVIEW RETURNED 25-Mar-2015 

 

GENERAL COMMENTS This well-written article proposes a method to update current OSHA 
age correction tables using data on over 5000 persons from the US 
Health and Nutrition Examination Survey (NHANES) database to 
allow age corrections to be completed to age 75 years. This is 
desirable as individuals continue to work beyond age 60. It is also 
stated that the more current NHANES database would reflect trends 
for hearing to be slightly better as shown by recent surveys 
compared to the data on which the 1972 OSHA age-correction 
tables are based.  
 
Figures 2 and 3 present the medians for the NHANES data fitted 
with quadratic plots. It is stated on page 7 that there is good 
agreement between NHANES and OSHA data for men and “less 
agreement” for women especially at 4 kHz. The reader can not 
easily appreciate the differences between these data sets by trying 
to compare the data in Figure 1 to the plots in Figs 2 and 3. In fact, it 
appears that there is better agreement for 4 kHz for the OSHA and 
NHANES data for women than for the other two frequencies. It 
appears that males have not had much hearing change since 1972, 
but women have better hearing overall for 2 and 3 kHz. Since it is 
argued that hearing has improved in recent surveys, what is the 
proposed explanation for these hearing differences for males and 
females in these data sets? This also applies to the PTA234 
NHANES data in Table 1. Also, it would be preferable to plot the 
OSHA medians in the same graph as the NHANES plots so that the 
reader can appreciate the gender differences and the similarities 
between the data sets for males. This is also suggested for the 
PTA234 plots in figure 4.  
 
The two recommendations for either replacing or combining the 
normative data are reasonable. It was stated that individuals who 
worked in noise were included in the NHANES data. If this were 
more so for males than females, it might help to explain the 
discrepancy between the data bases for females.  
 
Specific comments:  
Page 6 line 39 Suggest “A shift in PTA234 of 10 dB…”  
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Page 7 line 24/25 Do you mean “of both age and gender”?  
Page 10 line 55 Please provide references for the statement that the 
NHANES data are regarded as a robust nationally representative 
sample. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Esko Toppila  

Institution and Country Finnish Institute of Occupational Health, Finland  

Please state any competing interests or state ‘None declared’: None  

 

Please leave your comments for the authors below  

 

General comments:  

The applicability of the results are limited to USA, since the OSHA rules are not applied anywhere 

outside USA. Still the paper have some interest outside USA.  

 

RESPONSE: We wish to thank Dr. Toppila for his thoughtful review of our manuscript and for noting 

the potential benefit to an international audience. We believe this information can be of global interest 

in cases where occupational health professionals working outside the US, may choose to follow 

OSHA standards, if the OSHA standards are more conservative than "in-country" standards, or if in-

country standards do not exist.  

 

The authors are clearly not otologists, which creates some inaccuracies shown in detailed comments. 

The results could have presented in a better way and the discussion needs a statement clear 

statement of possible advantages of using these methods.  

 

RESPONSE: The lead author, Dr. Robert Dobie, is a practicing otologist. We do not believe that the 

manuscript contains inaccuracies. However we have carefully considered Dr. Toppila’s comments 

and made an effort to clarify some of the statements. The advantage of using the proposed method is 

two-fold: 1) to account for older workers who are not represented in the current OSHA age correction 

tables and 2) to use more current hearing threshold data as a basis for age correction values. We 

have added a new statement to the beginning of the Discussion: “OSHA’s current age correction 

tables are based on a highly screened, small sample of data that is 40 year olds, with an upper age 

limit of 60 years. We have devised a methodology to update the age correction tables using more 

recent hearing threshold data from a robust sample of the NHANES (1999-2006) dataset and to 

extend the age correction values to age 75 years to account for older workers.”  

 

Detailed comments  

Objectives (page 2) line 5: Because the hearing thresholds have improved…  

This statement does not get support from your data  

Fig 1: Osha correction for 60 mail PTA234=23, NHANES data 24  

Osha correction for 30 mail PTA234 6 dB NHANES DATA 5 dB  

 

RESPONSE: The statement in line 5, “Because the hearing thresholds have improved…” is not based 

on the data presented in Figure 1. This statement is based on the published literature. We have 

added the following sentence to clarify this in the Objective. “By comparison, more recent data (1999-

2006) show that hearing thresholds of the US population have improved.” Also, the data we present in 

Table 1 is based on comparing NHANES data (which represents the entire US population) to the 

existing OSHA data (which represented highly screened workers from a 1972 NIOSH study). Hoffman 

et al (2010) reported that when datasets representing the US populations at different points in time 

are compared, thresholds have improved in the past 40 years  
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In either case the change is not showing improvement of thresholds especially taking into account the 

accuracy of data  

The method for the evaluation of the age correction is quite OK provided that hearing loss is SNHL 

(sensory-neural hearing loss) but has no sense if the hearing loss is symptomic like low frequency 

hearing loss.  

 

RESPONSE: We do not understand this comment and would need clarification of “symptomic” 

hearing loss. We believe that the age correction values we present would be applicable to SNHL 

(damage to inner ear or auditory nerve pathway), conductive hearing loss (conditions affecting the 

outer or middle ear) or a mix of the two.  

 

Certainly there must be screening for those quite rare cases. What about HANES data.  

 

RESPONSE: Screening for rare cases of NIHL are not the purpose of occupational Hearing 

Conservation Programs (HCPS). HCPs are designed to look for Standard Threshold Shifts (STSs) in 

order to detect workers who may be suffering occupational noise-induced hearing loss and may 

therefore need more intense intervention (e.g., counseling, re-fitting of Hearing Protection Devices) 

and to track the number of reportable cases as a metric of program performance.  

 

Page 5 line 13: Samples sizes were limited to …, which are not considered large enough to develop 

robust estimate of age effects. A reference would be nice here. Who said and why.  

 

RESPONSE: We have added reference #3 Lempert and Henderson and edited the text on page 5 as 

follows:  

“Sample sizes were limited to 380 men and 206 women[3]. Men aged 48 to 65 years (mean age of 55 

years) were grouped together for a total of 76 men representing the oldest age category. Details on 

the age distribution of the 206 women were not reported. These sample sizes are clearly not large 

enough to develop robust estimates of age effects.”  

 

Results:  

It would be reader friendly to point out what are major differences compared to original OSHA tables 

and the NHANES tables. Based on fast look, the major differences are in female tables.  

 

RESPONSE: We have added a comment of the differences between the current OSHA table values 

and the NHANES values in the Discussion, sentence 1 as noted above.  

 

Discussion:  

page 11:  

(1) The NNANES samples who had occupational noise exposure…  

If think that in developed countries 10 % (how in USA) of working population is in noisy jobs. Their 

contribution to median is not probably very large. There is also discussion about the impact of music 

the thresholds. It should be at least mentioned.  

 

RESPONSE: The magnitude of the contribution of occupational vs non-occupational noise, including 

musicians and music, to hearing threshold values remains uncertain in the published literature. We 

addressed the reviewers comment in the text as follows: “(1) The NHANES sample includes people 

who have had occupational noise exposure; if occupational noise effects have an appreciable 

contribution to median hearing thresholds, and if these effects could be removed, the median 

thresholds would likely be lower (better) at most frequencies.”  

 

(2) However, simply removing…  
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This is an important comment. If these rules are applied to musicians, it certainly causes bigger errors  

 

RESPONSE: We appreciate that the reviewer agrees that item #2 is an important consideration. We 

don’t feel that additional emphasis with regard to musicians is necessary for the scope of this paper.  

 

We consider the use…  

If it is purely noise induced hearing loss, it is usually bilateral. There are however cases were the 

hearing loss is considerably higher in the other ear (shooters,…). For example a free time should 

have a considerably higher hearing loss in the other ear, but when the audiometer of the better ear is 

much closer the occupational exposure. This shows that the question is extremely complicated. Better 

say that in most cases the better ear concept works well.  

 

RESPONSE: We believe the existing sentence is clear as stated as it represents our decision to use 

better-ear thresholds and acknowledges the potential for under-correction.  

 

An important caveat …  

This is true and variation is large (see ISO 1999-2013). Still the last sentence (… even in population). 

This rule is not applied to non-noise exposure people. It would be better to state the impact to people 

exposed to noise.  

 

RESPONSE: We believe the existing sentence is valid and sufficiently addresses this important 

caveat, which we describe in detail.  

 

Reviewer Name Patrick Feeney  

Institution and Country Professor, Oregon Health and Science University  

Director, VA National Center for Rehabilitative Auditory Research  

Portland, OR USA  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

This well-written article proposes a method to update current OSHA age correction tables using data 

on over 5000 persons from the US Health and Nutrition Examination Survey (NHANES) database to 

allow age corrections to be completed to age 75 years. This is desirable as individuals continue to 

work beyond age 60. It is also stated that the more current NHANES database would reflect trends for 

hearing to be slightly better as shown by recent surveys compared to the data on which the 1972 

OSHA age-correction tables are based.  

 

RESPONSE: We wish to thank Dr. Feeney for his thoughtful review of our manuscript and his 

understanding of our objectives.  

 

Figures 2 and 3 present the medians for the NHANES data fitted with quadratic plots. It is stated on 

page 7 that there is good agreement between NHANES and OSHA data for men and “less 

agreement” for women especially at 4 kHz.  

 

RESPONSE: This statement was an oversight and has been removed from the paper.  

 

The reader can not easily appreciate the differences between these data sets by trying to compare 

the data in Figure 1 to the plots in Figs 2 and 3. In fact, it appears that there is better agreement for 4 

kHz for the OSHA and NHANES data for women than for the other two frequencies. It appears that 

males have not had much hearing change since 1972, but women have better hearing overall for 2 

and 3 kHz.  
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RESPONSE: The figures depict NHANES data only, they are not intended to compare OSHA and 

NHANES data. We added the term NHANES to clarify this in the Results sections (in bold): The best-

fit quadratic functions as well as the separate points representing NHANES age-group medians are 

also illustrated in each Figure.  

 

Since it is argued that hearing has improved in recent surveys, what is the proposed explanation for 

these hearing differences for males and females in these data sets? This also applies to the PTA234 

NHANES data in Table 1.  

Also, it would be preferable to plot the OSHA medians in the same graph as the NHANES plots so 

that the reader can appreciate the gender differences and the similarities between the data sets for 

males. This is also suggested for the PTA234 plots in figure 4.  

 

RESPONSE: The goal of the paper is to highlight the need for updated or revised age correction 

tables, using more recent data from NHANES that extend to age 75 years. While it may be interesting 

to illustrate differences between the old and new datasets, this level of detail is beyond the scope of 

our objective. Our aim is to present a methodology that can be easily adopted by OSHA, thus we 

respectively decline this suggestion.  

 

The two recommendations for either replacing or combining the normative data are reasonable. It was 

stated that individuals who worked in noise were included in the NHANES data. If this were more so 

for males than females, it might help to explain the discrepancy between the data bases for females.  

 

RESPONSE: Whether for men or women, any differences between the current OSHA tables and the 

NHANES-based tables we recommend arise from two factors that should have opposite effects. First, 

The OSHA tables are based on a sample or highly-screened workers with no occupational or non-

occupational noise relatively high socioeconomic status, while NHANES samples the entire US 

population (this should lead to worse hearing in NHANES). Second, the OSHA data were collected in 

1972, while the NHANES data were collected in 1999 – 2006 (this should lead to better hearing in 

NHANES). Where the two datasets are similar, these factors have probably canceled each other out. 

Where they differ, one of the two factors was probably greater. Our interest in this paper is simply to 

propose a new method to extend or replace the current OSHA tables, and not to analyze the 

differences between two datasets that are not expected to be comparable. It is a happy coincidence 

that the medians from the two datasets turned out to be similar enough that we could propose 

extending the OSHA tables with only a very small adjustment at age 60.  

 

Specific comments:  

Page 6 line 39 Suggest “A shift in PTA234 of 10 dB…”  

 

RESPONSE: Edit made to revised paper  

 

Page 7 line 24/25 Do you mean “of both age and gender”?  

 

RESPONSE: The quadratic fit considers both age and age-squared; there was a typo which obscured 

the age-squared, which has been corrected.  

 

Page 10 line 55 Please provide references for the statement that the NHANES data are regarded as a 

robust nationally representative sample.  

 

RESPONSE: Ref #4 Hoffman et al 2010 was added. 

VERSION 2 – REVIEW 

REVIEWER Esko Toppila 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-007561 on 13 July 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


Finnish Institute of Occupational Health 

REVIEW RETURNED 20-May-2015 

 

GENERAL COMMENTS The previous comments are treated in a satisfactory way  

 

REVIEWER Patrick Feeney 
Oregon Health and Science University, USA 

REVIEW RETURNED 29-May-2015 

 

GENERAL COMMENTS The authors have done a good job of addressing the reviewer 
concerns. On page 8, recommend using "age squared" rather than 
(age)2 for clarity.  
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