
Appendix A Calculation of the HFHL-RPS  

1 The equation of the prediction risk model (40 dB criterion) is: 

 

2 Steps used to calculate the risk point score (RPS)  

The concept of RPS was first published by Wilson et al., which was based on the 

Framingham Heart Study that was mainly used to assess the risk of cardiovascular 

events, such as coronary heart disease (CHD) [13]. In clinical medicine, the RPS is 

simple to use and is widely applied, especially in Europe and America. In this study, the 

main concept of the HFHL-RPS was to transform the effects of different predictors on 

the outcomes into effects with a uniform scale (-coefficient, B) and then obtain the 

corresponding score of each predictor according the ratio of the distance value to B. 

Finally, we calculated the individual HFHL-PRS obtained by an equation from the 

logistic regression model.  

For calculating the scores in Table A1. The steps used to calculate the scores are 

described below: 

1. In the sheet, (1) and (2) are predictors of the risk prediction model and regression 

coefficient (𝛽𝑖), which came from the multivariate logistic regression. 

2. The list (3) showed the subclass value (𝑋𝑖) of predictors, regarding continuous 

variables, such as age and work-year, that were used to equal class interval. The 

list (4) showed the class mid-value (𝑊𝑖), and the equation is expressed as: 

𝑊𝑖 = (𝑋𝑖 + 𝑋𝑖+1)/2 

3. The list (5) was shown the reference value (𝑅𝑖) of each factor that we selected from 



the lowest value of sub-class. 

4. The distance value was shown in list (6), which is the effect of each sub-class, the 

equation is expressed as: 

𝑅𝑖 = (𝑊𝑖 − 𝑅𝑖) × 𝛽𝑖 

5. The list (7) was shown the effects for all predictors by uniform scale (-coefficient, 

B). In this study, we considered the predictors of “work-year” to calculate the -

coefficient, because 𝛽𝑖 was the lowest among the prediction factors, which is 

obtained by: 

𝐵 = 𝑐𝑙𝑎𝑠𝑠 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 × 𝛽𝑖=5×0.013=0.063 

6. 𝑆𝑖 in the list (8) was shown the RPSs for each predictor, which is obtained by: 

𝑆𝑖 = 𝐷𝑖/𝐵 

7. When 𝑆𝑖 was obtained, the table of the sheet of individual scores could be obtained, 

as is shown in Table A2. 

8. According to the individual score sheet, we could build the NIHL risk score point 

sheet based on the logistic regression model. The equation for NIHL-RPS is 

expressed as: 

logit(P) = 𝛽0 + 𝛽𝑖 ∙ 𝑅𝑖 + 𝑆 × 𝐵 

𝑃𝑟𝑖𝑠𝑘 =
1

1 + exp [−𝑙𝑜𝑔𝑖𝑡(𝑃)]
 

In the equation, 𝑃𝑟𝑖𝑠𝑘 means the prediction of NIHL risk, which is represented by 

the probability of occurrence of NIHL. S means the total value of each individual 

predictor sore (𝑆𝑖) (Table A2).  

9. Finally, Table A3 was finished, which included the individual scores (according to 

Table A2) and NIHL risk probabilities (obtained by equation). 



 

Appendix B: Application of HFHL-RPS and examples 

Regarding the HFHL-RPS, there are two steps required: calculation and 

determination of the score. 

Step 1: Calculation 

Each worker has personal characteristics, including sex and age, and occupational 

characteristics, including noise exposure time, industry type and enterprise type. Based 

on Table A2, we can calculate the total individual score. 

(1) Example 1: The characteristics of the worker are construction worker, male, 30 

years old, 8 years of noise exposure time, and public enterprise. Using Table A2 to 

calculate the individual score, the score is: 

S individual=19+12+1+15+1=48 

(2) Example 2: The characteristics of the worker are manufacturing worker, female, 

50 years old, 30 work-years, and private enterprise. Using Table A2 to calculate the 

individual score, the score is: 

S individual =0+29+6+6+4=45 

(3) Example 3: The characteristics of the worker are mining worker, female, 48 

years old, 30 work-years, and foreign enterprise. Using Table A2 to calculate the 

individual score, the score is: 

S individual =19+29+6+12+0=66 

 

Step 2: Determination of the score 

Based on the individual score, the corresponding probability of NIHL risk was found 

in Table A3.  



(1) Example 1: According to step 1, the individual score is 48, with the 

corresponding risk probability of 11.02%, which can be found in Table A3. 

(2) Example 2: According to step 1, the individual score is 45, with the 

corresponding risk probability of 9.29%, which can be found in Table A3. 

(3) Example 3: According to step 1, the individual score is 66, with the 

corresponding risk probability of 27.84%, which can be found in Table A3. 

 

Appendix C: The method of adjusting the BHFTA 

Hearing threshold levels were adjusted for age. For each worker, the hearing 

threshold of frequency was collected at 3000, 4000, and 6000 Hz. According to the 

different gender and age, the corresponding value (sheet C1) was subtracted, which will 

obtain an adjusted hearing threshold for each worker. Then, the BHFTA was calculated 

by formula so each worker would have an adjusted BHFTA. 

 
Calculation formula of BHFTA 

BHFTA = [the left ear (HL3 kHz + HL4kHz + HL6kHz) +the right ear (HL3kHz + 

HL4kHz + HL6kHz)]/ 6 

 


