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Introduct ion and Ratf onale 

Nof se i s  probably the o r i g i na l  form of a i r  po l l u t i on  (Ward and 

Fricke, 1969). Throughout h i s t o r y  man has been exposed t o  noise 

from one source o r  another. It has only been i n  the past few years 

t h a t  the organic e f fec ts  o f  noise have been measured (Kryter, 1969). 

Fosbroke recorded the f i r s t  hearing loss  a t t r i bu tab le  t o  noise, i n  

blacksmiths, i n  1831 (Glorig, 1969). As industry  has grown, noise 

has been recognized as a major contr ibut ing fac to r  i n  hearing losses 

among workers (Studebaker and Brandy, 1971 ). 

Hearing 1 asses caused by noise can be placed i n  two broad 

categories ; acoustic trauma and noi  se-i nduced heart ng 1 oss (Davis , 
1970). Davis (1970) defines acoustic trauma as an i n j u r y  t o  the 

ear by a s ing le  brSef exposure t o  sound, such as an explosion or gun 

blast.  He reports t h a t  hearing w i l l  re turn  t o  normal w i th in  forty- 

e igh t  hours. Davis fu r the r  indicates t ha t  acoustic trauma may also 

be caused by a blow t o  the head i n  the area o f  the ear. 

Noise-induced hearing losses are those tha t  are found most'often 

among m i  1 i tary and/or i ndus t r i a l  workers (Studebaker and Brandy, 

1971 ). They also repor t  t ha t  such loss resu l ts  from daf ly exposure 

t o  intense sound over a long per lod o f  time, even though these notses 

are not suff lc lent  i n  i n t ens i t y  t o  produce acoustic trauma. Noise 

may cause a temporary threshold s h i f t  (TTS) which may be descrfbed 



as a diminuation o f  the ab i l i t y  t o  detect  weak auditory signals 

(Ward, 1969). A1 though TTS causes a depression i n  a1 1 o f  the 

higher f requenci es , the 4000 through 6000 Hertz (Hz) hearing 

threshold are those which are  most often permanently damaged (Davls, 

1970). 

Whi  1 e most attention has been focused on noi se-induced hearing 

1 osses i n  m i  1 i tary  and industrial environments (El dredge, 1960; 

Fox, 1965; Glorig, 1971). another area tha t  has recently been under 

investigation has been the noise mi t ted by modern dental drills 

(Cantwell e t  a1 . , 1965; Von Kramer, 1965; Weatherton e t  al., 1972). 

In 1957 the h i g h  speed a i r  turbine dental d r i l l  was introduced 

and i s  now i n  wide use throughout this country (Taylor e t  a1 . , 1965). 

These new drills mi t a high p i tch  noise resulting from rotational 

speeds which may reach as high as 500,000 revolutions per minute 

{r. p.m. ). A1 though manufacturers indicate tha t  the h i g h  speed d r i l l  

is a t  a safety intensity level i n  accordance w i t h  Occupational Health 

and Safety Act standards (1969), numerous studies have been done i n  

determining effects  o f  the high speed dental d r i  11 noise on hearing 

(Cantwell e t  a1 . , 1960; Hopp, 1962; Weston, 1962; Mark, 1967). 

These researchers have found no conclusive evidence t h a t  the noise 

produced by high speed dental drills resul ts  i n  hearing loss i n  

dentists. 

A number of studies (Ward and Holmberg, 1969; Skurr and Bul teau, 

1970; Taylor et  a1 . , 1965; Heatherton e t  a1 ., 19721, on the other 



hand * have been done which suggest t ha t  the high speed dental d r i l l  

noise wi l l  cause hearing impairment. Taylor e t  a1 . , (1965) 

revealed tha t  denttsts showed a s ign i  f 1 cant ly  greater hearing loss 

than d l  d non-denti s t s  who had matched non-noi se exposure backgrounds. 

Ward and Holmberg (1969) tested the hearing o f  164 non-dentists 

and 156 dentists. Hjs f indings d i d n o t  showa significant 

di f ference i n  heartng between the groups, however, a trend o f  poorer 

hearing a t  6000 Hz was noted i n  the dent is t 's  group. 

Skurr and Bul teau (1 970) compared the heari ng o f  t h i r d  year 

dental students and f i f t h  year medical students. The dental students 

were retested a f t e r  two years o f  working w i  t h  the h i  gh speed dental 

d r i l l .  O f  these students retested, f i v e  o f  the 17 who had previously 

had normal hearing showed a deter iorat ion o f  hearing, even though 

there was no h is to ry  o f  excessive noise exposure noted. I n  addition, 

14 subjects who had a hearing loss i n  the i n i t i a l  t e s t  displayed 

greater losses a t  the end o f  the two year period. 

Weatherton e t  al., (1972) compared the hearing o f  beginning and 

advanced dental students against the hearing o f  dental faculty 

members. Thei r  f indings indicated, that  a1 though there was not a 

s i  gni f i  cant di f ference between the two groups o f  students, there was 

a s i gn i f i can t  di f ference between the students and facu l t y  members' 

hearf ng. The loss o f  hearing f o r  facu l t y  members was greater than 

tha t  whlch i s  a t t r ibu tab le  t o  the aging process (presbycusis). 

Ef fec ts  o f  Noise Apart F m  ~earf ns *LOSS 

Although noise-induced hearing loss i s  a handicap, there can be 



other detrimental e f fec ts  of noise. Noise can be considered an 

overa l l  heal t h  hazard when f ntensi  t i e s  are excessive (Rosen, 1970). 

Noise can ac t  as a form o f  stress: t h a t  i s ,  an ef fect ive,  

behavioral and physiological response t o  aversive s t imul  i (61 ass and 

Singer, 1972). These researchers concl ude t ha t  i n  most s i tuat ions 

man i s  able t o  adapt t o  th fs  stress, but they also f ee l  that  the 

body must be subjected t o  harmful e f fects  due t o  the changes necessary 

f o r  adaptation. The e f fec ts  o f  noise other than auditory may be 

broadly c lass l f ted  as psychologtcal , efficiency-performance, and 

phys 101 ogi ca l  . 
Psychologf ca l  . Nolse can df r e c t l y  a f f e c t  fee l  ings and 

a t t i tudes (Cohen, 1969; Jansen, 1961 ). Jansen (1961 ) found that 

those s tee l  workers exposed t o  the no is ies t  work environments had the 

highest frequency o f  soc ia l  confl i c e .  

Very of ten the amount o f  annoyance from noise depends upon the 

listener and the situation i n  which the l i s tener  f s  placed (Broadbent, 

1957). Cohen (1969) reports that:  (1) Annoyance grows wf th  the 

lncreasi  ng f ntensi ty o f  sounds, (2) Annoyance i s  greater fo r  those 

sounds o f  higher frequency, (3) Sounds whIch are var iable i n  nature 

are judged t o  be more annoying than those which are unchangtng. 

E f f  i c i  ency-Performance. Contradictory resul t s  have been found 

In terns o f  the e f fec ts  o f  nolse on work performance. It i s  

d i f f i c u l t  t o  separate the annoyance effects f r o m  effects on work 

perf onnance. 



Kryter  (1970) suggests t ha t  speci f ic noise levels  found 

unnacceptable depend upon the a c t i v i t y  i n  which the ind iv idual  i s  

engaged. An ind iv idua l  worklng t n  noise i s  able t o  adapt t o  h is 

environment t o  some extent, whCch may i n  tu rn  reduce the 

detrimental e f fec ts  o f  notse on performance. 

Cohen (1969) repor ts  t ha t  the e f fec ts  o f  noise should be 

considered. It appears t ha t  noise i s  more inc l ined t o  d is turb  the 

qua1 i t y  ra ther  than the quant i ty  o f  work. He fu r the r  concludes t ha t  

performance under noise i s  subject t o  marked f luctuations, periods 

o f  poor performance betng interwoven w i t h  periods o f  heightened 

e f f o r t  and t ha t  noise I's more l i k e l y  t o  impair performance o f  those 

tasks t ha t  place extreme demands on the worker. 

Noise also has pos l t tve  e f fec ts  on performance (Cohen. 1969). 

He a lso suggests that rythmfc noise occurrences my pace work 

e f f o r t s  and may be beneftcial t o  jobs which are simple and repet i t ive.  

Cohen (1969) f u r t he r  repor ts  t h a t  noi  se can mask out other 

d is t rac t ing noise i f  themasking noise i s  no t  d is t ract ing.  Hea lso  

concludes t h a t  performance can be e f fec ted by the fee l  ings o f  the 

ind iv idua l  about h i s  work and any noise associated w i t h  h is  job; 

Physi 01 ogi cal . The physiol ogi cal organi zat ion o f  the audi t o r y  

pathways t o  the b ra i n  has twa d i s t i n c t  systems: a d i r e c t  pathway 

c a l l  ed the spec i f i c  audi tory system, and another pathway branching 

o f f  from the mal'n auditory system t o  the act iva t ing  system i n  the 

r e t t c u l a r  formation o f  the b ra in  stem (Grandjean, 1969). Grandjean 



a1 so 'postulates that auditory stimul i spreading out t nto the entire 

cortex creating an arousal or general i zed a1 erting response. 

The auditory system and the activating system are the primary 

alerting system for the human organism 24 hours a day making i t  the 

primary protection system for a1 1 higher 1 eve1 organisms (Grand jean, 

The findings for studies o f  the physiological effects o f  noise 

on man have not been i n  f u l l  agreement. Jansen (1961) studied the 

long term effects of noise on tndustrial workers. These studies 

i n d i  cated that industrial workers tend to have greater circulatory. 

heart, and equilibrium problems than do workers i n  quieter 

environments. Kryter (1970) reasons tha t  other factors (poor 

venttlation, anxiety over job security, danger from accidents) rnay 

be responst bl e for many presumably noi se-induced heal t h  problems. 

Rosen (1 969) sumnarf zes some non-audi tory reactions to loud 

The blood vessels constrict, the skin pales, the pupils 
dl1 ate, the eyes close, one wlnces, holds the breath, 
and- the vol untary and i nvol untary muscl es tense. 
[iastri c secretion diminishes and the diastolic pressure 
increases. Adrenal ine i s  suddenly injected into the 
blood stream . . . 
Jansen (1969) found that a 92 decibel (dB) no4 se t o  which 

subjects were accustomed, effected changes i n  the peri pheral vegata- 

ti ve system functions, incl udf ng the peri pheral c i  rcul atory sys ten 

and the pupZl lary functf on. Rosen (1970) reported that when 

subjects were exposed to  noise, constriction of the blood vessels 



begin to dtsappear a f t e r  f i v e  mlnutes-, but  t h i s  act ion my pers is t  

for as long as 25 minutes before disappearing completely. 

Argue1 1 es e t  a1 . , (1967) reports hypertensive and psychotic 

patients were shown t o  have endocrtne disturbances, blood pressure 

increases, and general stress when exposed t o  a 30 minute tone o f  

2000 Hz a t  90 dB. n e s e  researchers f ee l  t ha t  sane o f  t h i s  

physiological react ion may be due t o  the annoyance a t t i tudes 

involved which may be more pronounced i n  persons w i t h  mental 

dtsturbances. 

Kryter (1970) suggests t h a t  a1 though there 1 s l i t t l e  evidence 

t o  connect noise with i d e n t i f i a b l e  physical disease, the p o s s i b i l i t y  

cannot be completely dtsmissed a t  t h i s  time. Cohen (1969) warns 

t ha t  even P f  intense noise does not produce measurable e f fec ts  on 

health, i t  does induce stress under ce r ta in  conditions, w i t h  a 

resul t a n t  Increase i n  autonomf c reactions, i rri t a b i l  i ty, and social  

con f l i c ts  a t  home and work. It i s  general ly f e l t  tha t  physiological 

arousal rill not  occur to  noise below 60 t o  65 dB (Kryter, 1970). 

Kryter also reports t h a t  above t h i s  level, there are d e f i n i t e  arousal 

effects,  and a t  l eve ls  exceed3 ng 130 dB we begin t o  f ee l  paf n. 

Rosen e t  a1 . , (1 964) d i d  comparative studies o f  peoples o f  

Western Europe and Af r ica  t o  determine the e f fec ts  o f  envi ronmntal 

noise on health. Their f i n d f  ngs indicated t h a t  the people i n  the 

quteter  envi romnents had fewer heal th problems. 



Statement o f  the Problem 

Noise i s  being recognized as a problem i n  our i ndus t r i a l  

environment. Governmental and insurance invest igators have 

begun t o  moni t o r  1 eve1 s o f  i ndus t r i a l  noise i n  regard t o  new. 

s ta te  and nat ional  regulations. 

High speed dental d r i l l s  are tested by the manufacturers i n  

order t o  meet the new governmental regulations. However, no 

monitoring o f  these dr f  11 noises are performed once they are 

i ns t a l l  ed i n the dental opera tory. 
, 

Studies o f  dental d r i l l  noise have ne i ther  confirmed nor denied 

t ha t  hearing losses among dent is ts  are a t t r i bu tab le  t o  such exposure. 

However, researchers ind icate t ha t  intense noi  se may have physiological 

e f fec ts  on the cardiovascular sys tern which could be detrimental t o  

health. 

The purpose o f  t h i s  study will be t o  determine the e f fec ts  of 

high speed dental d r i  11 noise ( including operatory noise) on heart 

rate. An a t t e m p t w i l l  bemade t o  answer the fo l lowing question: 

is' heart rate s i g n i f i c a n t l y  af fected i n  ind iv iduals  exposed t o  high 

speed dental dri 11 noise? 



Test S i te  

A1 1 test ing was conducted t n  the speech and hearing c l i n i c  a t  
P 

Flor ida Technological ' Universi ty a t  Orlando, Florida. 

Subjects 

20 male ind iv iduals were selected from a college population o f  

undergraduate students as subjects i n  t h i s  s-tudy. Individuals 
/ 

qua l i f ied  f o r  u t i l i z a t i o n  i n  t h i s  study i f  they had hearing no poorer 

than 20 dB (American National Standards Ins t i tu te  - ANSI - 1969) a t  

frequencies o f  250 through 8000 Hz Inclusf ve. Subjects had not 

previously part ic ipated i n  noise experiments. 

Instrumentatton 

Rooms. A t e s t i  ng SUP t e  ( Indus tri a1 Acous ti cs Company Series - 
1200) was used f o r  a1 1 audf m e t r i c  tests employed i n  t h i s  study. 

The nofse l eve l  i n  t h i s  roan met the standards s e t  dawn by the 

k r i  can Standards Association f o r  Audi mtri c Testing. 

Pure-tones. Pure-tone audCometrics were performed using a 

cl i ni cal and research audi meter (Grayson-Stadl e r  Model 1702-A). 

A matched s e t  o f  earphones (Telephonf cs TDH-39) using MX 41 AR 
' cushions were used f o r  a l l  pure-tone testing. 

Measurements. Measurements o f  heart  rate were obtained using 

a Physio-Control Corporation Electrocardiograph using a graphtc 



recorder. 

Stimulus Presentatton. Presentation of the stimulus was 

performed using a reel tape recorder (Akai Model H-9) a t  a speed 

of 7% inches per second ( ips) and received through a 10 inch wide 

frequency range speaker. The sttmul us presentation was del ivered 

a t  an average intenst ty o f  86 dBA. 

Procedures 

A calibration check o f  a1 1 equipment was done prior t o  each 

testing session. A l l  subjects utilized i n  t h i s  study were tested 

audiometri cal ly to insure that thresholds were w i t h i n  the 1 i m i  t s  set 

for this study (see Appendix A for audiogram form used). A11 

subjects were randomly assigned t o  the experimental and control 

groups. Instructions were read t o  each subject explaining the 

procedures t o  be folloned (Appendix 0). A three minute rest period 

was allowed for each subject pr ior  to beginning the experiment. 

During the rest period, the el ectrodes from the electrocardiograph 

were attached to the subject. Pretest measurements of heart rate 

were recorded to establish a baseline for each subject. Sound 

level measurements o f  the stimulus material were taken t o  insure 

that each subject i n  the experiment received the correct stimulus 

intensity. The stimulus was high speed dental d r i l l  noise presented 

a t  an average intensity level o f  86 dBAfor 15minutes. The 

experimental group was exposed to the d r i l l  noise for the 15 minute 

period. The control group was exposed to  a1 1 conditions prese 
"ui$. 



t o  the experimental group except for the nof se. Four measurements 

o f  heart ra te  were taken on each subject, a baseline, one minute 

into the experiment, seven rntnutes i n t o  the experiment, and 14 

minutes into the experiment f o r  both groups. A f t e r  completion 

o f  the experimental process each subject was thanked f o r  h is  help 

and asked not to speak with the other subjects about the experiment. 

Desi gn 

A total o f  20 subjects were divided into two equal groups. 

The experimental group was exposed t o  15 minutes o f  high speed dental 

drtll noise. The control group was exposed to a1 1 procedures 

except the drill noise. Each subject was randomly assigned to s 

group through the use o f  a random numbers table. A 2 (control- 

experimental) X 4 (measurements o f  the dependent variable af ter  1. 

7, and 14 minutes o f  stirmlos exposure) design was used to assess 

the effects of high speed dental drill noise on heart rate. 



An analysis o f  the results o f  the experiment revealed that  

high speed dental drfll noise did have an ef fect  on heart rate. 

TABLE 1 

Mean Scores for Control and 
Experimental Groups over Tine 

Base Time 1 Time 2 TOme 3 

Experimental 

Control 

Table 1 shows the mean scores o f  the control and experfmental 

78.0 78.6 75.6 76.8 

groups for the base measurement and the measurements done a t  one 

minute, seven minutes and 14 minutes o f  elapsed time. The mean 

scores far  the control group did not increase during the 15 minute 

period. The experimental group had an increase i n  mean score 

beg$ nning a t  the onset o f  the noise. The Sncrease reached almost 

seven beats per minute (bpm) after seven minutes o f  noise exposure 

and then decreased slightly by the 14th minute o f  exposure. This 

increase i n  the man score for the experimental group suggests that 



a change dld take place wi th in  the 

Follow-up - t tests were done with correlated groups. Table 2 

shows the results of these - t tests. The comparisons were done on 

the base time one pair ing base t o  time two and base t o  time three 

pairing. In each case the - t was significant beyond the .01 level. 

The results o f  these tests indicate that  the d r i l l  noise produces 

a significant change i n  heart rate. The greatest af fec t  appears 

t o  be a t  the second time perpod. While the greatest mean increase 

occurred a t  time two, an analysts between a l l  pairs o f  times, 

excluding base1 ine, d i d  not yl'eld signf f icant differences. I t  seems 

t h a t  the noise rather than the length o f  exposure t o  the noise i s  the 

significant factor i n  the increase i n  heart  rate. An analysf s of 

variance was done for the control group which was exposed only t o  the 

time period. Table 3 shows the results o f  th is  analysis. The 

control group d i d  not attain a significant , This lack o f  

significance again suggests that time i n  and of i t s e l f  i s  not a 

signfffcant factor i n  heart rate increase. These results also 

indicate tha t  the laboratory setting can be ruled out as a r ival  

source of  variance. 

An add5 tional method o f  testing the effects of the high speed 

dental d r i  11 noise i s  given i n  Table 4. Comparisons were done for 

each time interval between the experimental and control groups. 

The val idi ty of t h i s  type o f  analysis i s  based on the fact that  the 

two groups were not significantly different i n  their base1 ine. 



TABLE 2 

Analysts o f  Differences Between a l l  Pairs 
o f  Means for the Experfmental Group 

Base - Tine 1 

Base - Ttme 2 

Base - Tfme 3 

Ttme 1 - Time 2 

Time 1 - Tfme 3 

Time 2 - Time 3 

NSD 

NSD 

NSD 

* two-tailed tests 



TABLE 3 

Analysis o f  Variance o f  Heart Rate as a 
Function o f  No Noise over Time 

Source o f  Variation SS DF MS F 

Between Subjects 

Within Subjects 

Total  



TABLE 4 

Fol 1 ow-up t Tests Analyzing Dl'fferences Between Time Period 
PaiFt ngs for Control and Experimn tal Groups 

Time Period 
Pa i ri ngs 

Control Experimental 

Base 

Time 1 

Tine 2 

Base 

Time 1 

Time 2 

Time 3 

* One- t a i  1 ed tests 



measurements. There was a s i gn i f i can t  d i f ference between the 

groups a t  a l l  three time periods. The greatest d i f ference was seen 

a t  the second time period ( a f t e r  seven minutes), t h i s  was fol lowed 

by time one; time three showed the l eas t  dif ference. These 

resu l t s  suggest t ha t  the hear t  r a t e  change was caused by the noise 

since the base measurements y i  e l  ded non-si gni f i  cant results. 

A l l  o f  the resu l t s  i nd i ca te  t ha t  the change i n  heart  r a t e  by 

the experimental group was due t o  the high speed dental d r i l l  noise 

ra ther  than any intervening variable. 



Dtscusslon 

The results o f  the experiment indicated that  there i s  an 

I'ncrease tn  heart rate  caused by exposure to high speed dental 

drlll noise. The increase tn  heart rate was not a function o f  

exposure time. There also appeared to be a minimal amount o f  

adaptton to drill nofse. /' After the subjects made their in i t fa1  

increase i n  heart  rate, the ra te  remained relatively stable 

throughout the exposure. It i s  not known i f  there would be an 

adaptton with longer exposure time or w i t h  repeated exposures to 

the nofse. In view o f  the increase tn heart r a t e  o f  the 

experfmntal subjects, compared t o  the general decrease i n  heart 

rate of the control subjects, the detrimental effects o f  dental 

drtl? not se on the overall physiology o f  the people exposed to the 

dental drlll no4se must be considered, for example, high blood 

pressure or other cardiovascular disorders. These e l  evatf ons i n  ' 

heart rate have been sham (Rosen, 1970) to be medically and/or 

cl inical ly significant. 

6 The results of thts study are in agreement with the research 

findings o f  Jansen (1969), Rosen (1970) and Arguelles (1967). These 

researchen reported that excessive nof se causes changes i n  the 

cardiovrscul ar functions o f  the hunan body. 



An obvious next step i n  thts research I s  to test whether 

dentists, who are exposed t o  the noise daily, react i n  the same 

manner as t h e  subjects t n  this experiment. Dentists may adapt to 

the drill noise because there i s  no threat involved with the noise. 

It i s  possible t h a t  d e n t i s t s  rnay be spared certain adverse effects 

due to posit ive financial associations with the drill noise. 

A second useful direction for research involves studying 

popul ations which have a sensorl'neural hearing 1 oss and 1 oudness 

recruitment, these indivlduals rnay have an even more pronounced 

response t o  the drill noise. Different age populations mf ght also 

yield di f ferent  results. For example, the aged may be more 

adversely affected by the noise than was the college age population 

used i n t h i s  research. 

High speed drill noise 5s not a continuous noise in the dental 

of f ice .  The noise may be heard for several minutes and then ceases 

molnentarily, then resumes. It remains f o r  future researchers t o  

discuss what systemlc effects thf s continual on-off noise may have 

on man. 



Sumnary and Conclusions 

A review o f  the literature discloses that noise can be a threat 

t o  man both psycho1 ogtcal ly and physiological ly. Large numbers o f  

people are exposed to notse f n' their daily environment. Persons 

working i n  dental offl'ces are continuously exposed to the high 

frequency, high tntensity nolse of the modern dental d r i l l .  Some 

researchers Peel that these dental dri l ls  can cause damage to  the 

hearing mechanisms of those persons exposed t o  the noise for a 

number of years. Lfttle lnfonnatton i s  available on other possible 

effects of d r i l l  noise. I t  was decided to investigate one o f  the 

physiological effects, t h a t  of heart rate a1 terations due to the 

drill noise, on normal hearing adults. 

An experimental group o f  subjects were exposed to 15 minutes 

o f  drill  noise a t  an average Intensity o f  86 dBA. A control group 

was used in a no noise condition to correct for extraneous variance 

that might be caused by the experimental environment. Heart rate 

was measured for each group a t  the beginning o f  the procedure. The 

raw scores o f  the treatment subjects were subjected to a one-way 

. analysis o f  variance and subsequentttests on correlated groups. 

The resul ts  provided s ta t is t ica l  1y signi f i  cant evidence that dental 

d r i l l  noise increased heart rate for the treatment group. 



Further considerations should be gfven t o  th is  area. 

Popul at ion and age differences may produce different findings. 

Vartattons i n  the on-off period for the dri 11 may a1 so yield 

df fferent results. 



APPENDIX A 

FREQUENCY IN CYClES PER SECOND 



APPENDIX B 

Instructions 

Greeting. My name is Tom Bunn and I am a graduate student 

a t  Florida Technological University. This i s an experiment to  

determine the effects o f  environmental sounds. I t  w i l l  take 

approxf mately 30 minutes durtng which time I would 1 i k e  f o r  you t o  

l istenandrelax.  F i r s t ,  Iwouldlfke toaskyou afewquestions 

and obtain some pertinent Snfomatf on: 

1. Name, age. 

2. Phone whew you can be reached during the day. 

3. As f a r  as you know, do you have any problems with 

you r heari ng? 

4. Have you previously participated i n  any experiments 

deal i ng w f  t h  noise? 

Pure-tone Audiometri cs 

Now I roul  d 1 i ke to conduct a screening test to  determine if 

your hearing i s  satisfactory f o r  t h i s  experiment. Please take a 

seat instde the booth and listen to the fol lowing instructions. 

You are going t o  be listening t o  some tones which w i  11 sound 

1 i ke short whf stles. Every time you hear the whistle you are to 

press the button and then release i t. This  signifies tha t  you have 

heard the tone. The whistles will get very s o f t  i n  volume, but don4 t 



guess, only when you are sure you hear the whistle, press the button. 

Me will start with your rtght ear and then your l e f t  ear. Do you 

understand? 

Heart Rate Measuremefits 

I ant now going to attach some leads to your w r i s t s  and legs. 

These wi 11 measure your body functions during the experiment. For 

the next 15 minutes you may or may not be 1 istening to some form 

o f  noise. I would lSke you to s i t  back and relax; l e t  me assure 

you that there wf 11 be no discomfort a t  any time. 

After the experiment i s  cmpl eted I would appreciate i t  i f  you 

would not discuss any information concerning t h i s  experiment. Do 

you have any questions? If not, we will begin. 



APPENDIX C 

Heart Rate for Experimental Group Subjects 

Subject Base Time Time Time 
No. Rate 1 2 3 



Heart Rate for Control Group Subjects 

Subject Base . Time Time Time 
No. Rate 1 2 3 



APPENDIX E 

Octave Band Analysl's o f  High Speed Dental 
Drf 11 Noise Measured i n  Sound Pressure 

Level (.0002 dynes c d )  

Frequency (Hz) 31.5 63 125 250 500 1K 2K 4K 8K 16K 

Load (dB) 

No Load (dB) 
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