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EPA FEASIBILITY STUDY: THE EFFECTS OF NOISE
ON THE CARDIOQVASCULAR SYSTEM

INTRODUCTORY NOTE

This bibliography is based on a comprehensive search of the world
literature on the epidemiologic studias of the aeffect of noise on the cardio;
vascular system in man. It is compoged of a cri}ical analysis of thirty-five
studies published in the English literatura and forty-four studies from
foreign journals translated for this evaluation, Four tasks were involved
in the evaluation process.

(1) Deveiopment of methodologic criterfa for svaluating:
the adequacy of the nolse parameters;
the quality of the cardiovascular response measures;
P the overall validity of the study.
(2) critical review of sach article by an axpert review team composed

of an audiologist, cardiologiat, and epidemiclogist.

{3} Summarization of the three indapendent svaluations of the raview
team by the project director,

(4) Assignment of & numarical score to each component of the study

evaluated resulting in three scores for each study:
a noise exposure rating;
a2 health effects score;
an epidemiologic-methodology score.

The asgignment of numerical scores and ratings ara discussad in the

narrative raport accompanying this bidbliography.
The apsassment criteria employed, the assessment forms devised for
,;:> standardization of the critiques and summarizations of the evaluations

follow.
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Criteria for Judging the Exposure Variable - Noise

Terms used should be compatible with recognized standards such as ANSI
§1.1~-1960 (R1976) Amarican Standard Acoustical Terminology and ANSI
53.20-1973 (R1978} American Natiocnal Standard Psychoacoustical Terminclogy.

I. HNoise Description

A. Type of noise {as: gteady, nonsteady, impulsive, etec.)

B. Frequency compositon (as: pure tone, narrew-band, wide-band, specified)

C. Levels: ({in decibels) the type of noise must be indicated by the
further modifier or context.
"The physical quantity measured, the reference quantity, the instrument
used, and the bandwidth or other weighting characteristic must be
indicated."
For air-borne sound, unless specified to the contrary, noise level is
the weighted SPL called sound level:; the weighting must be indicated.
Sound Pressure Level (SPL). SPIL in decibels of a sound is 20 times
the logarithm to the base 10 of the ratic of the pressure of this sound
to the reference prassure. The reference praessure should be explicitly
stated,

D, Duration of exposure (in msec., sec., min., hrs., days, years, etc,)

E. Scource (as: machine, engine, musical instrument, ete.)

II. Inatrumentation
A. Type(s)

- Sound Lavel Mator (SIM): "An instrument including a micreophone, an
amplifier, an output meter, and fraquency weighting networks for the
reasurament of noise and sound levels in a specified manner.'

TyPe 1 = precision SLM allows error of 1.5 dB. Acceptable, Praferred,
Type 2 = general purpose SLM., Acceptable.
Typa 3 = gurvey SLM allws error of + 7.5 dB. This type SLM should
not be used in & noise study hecause of its comparative lack of
precision.
Note: - Specifications for sound level meters are given in ANSI
51.4-1971 (R1976) Amerjican National Standard Specification for

: Sound Leval Meters.

‘= Oscilloscope

= Impulse meter

- Dasimeter, etc.

- Ingtrument used appropriate to the typa of noise defined,

= Impulse or impact noises should be measured with an impact analyzer
or cacllloscope.

B, Make & Model .

~ Manufacturer plus Model name or number specified.

= Quality of the instrument relatjive to known techniques at the time
of the study and relative to currant knowledge.

€. Compliance with racognizod standard such as ANSI or IS0 Standards

(elited in article)

= All instruments uged in the studies should meet or exceed racom=
mendations of a recognized atandard such as ANSI or ISO Standards.

= Evidance that instruments were properly calibrated in a manner
compatible with ANSI guidelines (i.e., ANSI 51.10~196& (R1976}
Amarican Standard Methed for the Calibration of Microshones.
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ITI.

Iv.

VI.

Environment
A. Type - Sound field, sound-treated room, open area, underwater,
reverberant room, gtc,
B. Controlled or Uncontrolled - Conditions constant or conditions
varying unpredictably.

Measurement Procedure

A. Type - Degree to which a standard technique is used. (Specified as
to location of measuring device, etec.) |

B, Compliance with recognized standard such as ANSI or IS0 Standards

{cited in article}.

- All measurements should he accomplished in a manner compatible
with guidelines published by.ANSI, e.g., ANSI 51.2-1964 (R1976)
American Standard Methed for the Phvgical Measurement of Sound
and/or ANSI $).3-1971 (R1976) American National Standard Methods
for the Measuremsnt of Sound Pressure Levels,

For example, reporting of measurement procedures should specify
necessary informatien such as:

= Calibration of instruments pricr to and following measurements.
- Corzect manipulation of the instrument itself.

= Correct and detailed recording of the measurements.

Subjects
A. History of vocational noisa exposure
= Including all jobs which involved work around noisge
~ History of pravious and/or current involvement in a hearing
consarvation program
B. History of avocational nolse exposure
- Including all non-working activities around noise
=~ Nature and extant of any military experience .
C. Hearing thresholds obtained before and after noise exposure study
and the adequacy of such determinations )
~ fiith at least 14 hours away f£rcom the noise before testing is done
D. History of ear disease
- Where history of disease, problem identified and duracion reported
E. Otological examination
- To insure that factors influencing hearing are identified (as
impacted cerumen, m.e. diseasa, etc.)

TInvastigative Personnel

A. Profassions - clearly stated versus not revealed by information
available

B. Qualificatiocns - clearly stated versus not revealed by information
avallable
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SCORE CATEGORICAL CRITERTA

I. Nolse Description

TYpe
B. TFrequency Composition
C. lavals
0. Duration ef Exposurs
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Criteria for Judging the Response Variable -
Cardiovascular Health Effects

Digease states and risk factors were judged according to the following
criteria. '

L.

11.

111,

v,

VI,

Diagnostic criteria for clinical manifestations or dissases,’
i.e., New York Heart Association Classificatien.

Documentation of pre-existing cardiovascular disease.

Time relationships of exposure avents to clinical manifestatians,
dissase developmeant, clinical events. :

The natural course of diseise gtates.

Risk of specific clinical manifestations or pathophysialogical
rasponses.

Methodology for determining reaponse - variability of physiologic
reaponise measurements. This shall include but not ba limited to
procedyres used, reliability and validity of the instrumentation,
mualifications of personnel making determinations, consistency of
the testing process.

Becausa of the scope and complexity of the blochemical, physiological,
pathological, behavioral effects and clinical manifastations to be
avaluated, standard criteria for specific health effects were datermined
and applied as appropriate.
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I.

II.

1z,

Critecia for Judging Epidamiclogic Studies of the
Konhauditory Effecta of Nolss on Han

Classification of Study Design
dtatemant of Objectives (for clarification, not to ba rated)
= Stated in terms of anticipated risks (svidence of literatura support)
= Clear and justified in tarms of existing scientific information
A, Strangth of the Deslgn in Determining ftiology
l. Experimental Studias {Intarvention)
=~ Randomized Trial: of long-tarm effacts
¢ of short-tern affects
2. Obsarvaticnal E
= Cohort or historicsl prospective: with individual exposurs detarmined
1 "ecological®™ axposurs as oppossd to
individual
:  hearing-loma esposurs cohort
- Cass=cantrol
- Cross-sectlonal: pruvalsnce
1 demggraphic studies of riak or portality or morbldiey
using individuals classiffed on all variablas
1 ecologic (claamification based oh aggregate measures as
diseinet from single individuala)
= Cawe sarias with implicit controls (not acceptabla but if thera f£a zeason
to revisw, use appropriate criteria and justify)
B. Bias potential in Design !
The axtent to which study design raported/controlled for bias such as exposura
suspicion biss and recall blss.
€, Data Sourcas and Method of Data Collaction
1. Pritary versus sscondary data sources
2, Data ¢ollected in a blind or double-blind manner ~ specify potential blas
and reliabilicy lasuas
3. Potential bias realated to data sourca such as sutvival, self-selecsion
identifisd, (Rate 2 specific bias pocential only once {n a given atudy,)
sanple
A TYPe
= Randon population sample (dascribe on characteciatics such as age and sax)
« Ratrospecelive cohiort {(expusires identified historically through racords)
1 gvidance of accouynting for complete cohors: method of accounting for
noa-cespondents justified
+  if not complate cohort by noisa esposurs, detailsd dascription of mathod
for selaction with potential selection bias addressad
= Casg~cohtrcol Series
= Othar samples fron ielsctwd, But wall defined populations

Y Sanpla size adequate for testing stated hypothesis [sample size calculations

provided)
C. PFalloweup
« Attzition « considar size of loss rate in aach axposurs category
D. Potancial Blas and Its contral .

1. Salection Bias - Crivsria and rationale for inclualon and exclusion of
subjscts Lndicate potential biaa was considered including healthy workez
effect

2. Baledtiva-Survival Blaa

3, Migration Bias -~ Langth of follow-up given with dsscription of dirsction
and pagnitude of biag in resules dus to pon=~comparible follow-up

Spacificacion of tha Exp # and Resj Varisblaa
A. Noisa Expusurs as an Ipidemiolegic Variable

In addivisn to asparataly specifisd eriteriat

« "Exposure” applied to individuals as opposed to “ecological” measurs

- Couplatensas of axposurs histary -~ past to prassnt

~ 8ingle varsus multipia assessnants of axposurs for any given time pericd

= e axtant to which the raliability and validity of axposurs messurement is

appropriats for assessing risk in large populations and/or salscted groups at
potantially high risk

= potential neasurssant hiss

8, Health Outcomes as Fpidemiologic Variables

In addition to separataly specifismd criterias

= Extant to which raliability and validity of sathods ars appropriats for

epidaminlogic purposes

~ pExtant ta which sach individual was aasessed on the fasponam variable

~ Extent Lo which the scudy depends on existing data from records: collectsd for

study with reliability and validity checks Bujilt in versus dapendent on wall
documantad recards vecsus sollected for clinical or othar than Tesaarch jurposss
= patentisl msasursment bias

e e e bt it a1 1.



IV, Traatmant of the DAta: Analytic and Statistical Procedurss for Judging Caussl
Sighiticance
A. Tha Scrength of the Asacciation
1, ECpidemiglogic offact paramatar used to quantify the strength of the
association for categorical variables:
= Ralativa risk
= Attributabls zisk

=~ Odds ratic
= Population atiributable risx (Lf apprepriate) .

1. Epideniologic affect meisurs ussd to quantify the azsociation for continuous
variabless .

=~ Corralation coefficient
- Ragressicn cosfficisnt
3. Temporal relationship
Did study demonstrate that noise axposurs pracedsd physiclogical reaponse
{important in long-term effacts or chronic affocts)?
4, Consiatency -
Ware the observed relationships consistait with findings of other studies?
5. Cohsrehce
Do atudy results conflict with ganarally known facts and biclogy of the disaase?
B, Appropriate atatiscical tests of significonce and confidence intarvals grovided
for risk assessmants in 1 and 2 above
£. Wnen a meaningful zalationship is cbserved, is a doss-rasponsa svident in the data?
~ Within the aingle atudy
~ In an sceiogical sanse: Can data from several studies be evalusted togather?
D. confounding
wars potentially confounding variatas (known strong risk facters) contiolled
through matehing, stratification or atatiatical analyais?

B=8
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Sumr.ry Format for Judging Study HMathodology

Scoring Guide
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II. Sanplat
TYpe
Sizu
: Follow=up = Salaction Bias
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B. Health Cutcomes
IV, Judging Causal Significance
A. StTength of the Awsoclation) Consimtency; Specificity; Temporal
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N 8. Statistical significance
5 o €. Cvidance of Done~Rasponse Relationship
“p D. Cantrol for Potential Confounders
r
!
: 24
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[lowast = Q to 9 highest)

Rote the quality of the study for spidemiologic method

Rate the study as to ovarall valldity (lowsst = 0 to 9 highast)

Prrm———

Indicate specllic aress of insdequacy:

Include study in dose-responas considerationst No

B=9

s

Yus

Rating Scale by
of Cricaria Mat

-N R TR TN R - N

91-100%

8150
71-80
61-70
51-50
41-50
Al-40
21+-30
11-20

0-10

ey bt e



Citation: Andriukin, A.A.: Influence of Sound Stimulation on the Develop-
ment of Hypertension: Clinical and Experimental Results. Cor
et Vasa 3(4):285~293, 196l1. (English)

Researchers and Institution where research performed:
Institute of Therapy, Academy of Medical Scilences of the
U.S,5.R., Moscow,

Stated Purpose: To present (a) results of a large scale axamination of
workers from four workshops, differing as to the type
of noise and (b) experimental results of the influence
of intense high frequency nolse on the arterial BP in
laboratory rats.

Study Design and Samplae:

: 4 occupatlonal groups in industry.

: Cross-sectional data.

;" Sample of 307 subjects from tcolmaker's workshop:

200 subiects from sorting workshop;
462 subjects from workshop with automatic lathes;
263 subjects in workshop producing ball hearings.

: Sample included men (676) and women (556) although BP
data is not presented in sex specific form; variaticn
in selection into the 4 work areas and into the study
sample is unknown although author states older workers
might be transferred to lighter work.

Data Sources: Primary data collection by investigators.

Blas Potential in Design: :
Potential for selection blas and unequal respense among
work groups. Data not provided for assaessing this.

Noise Exposure:

Noisa Description:

Source :  Machines and miscellaneous activities in various shops;
gpecific noise sources not reported.
Type : Workshop noises in a plant; unsteady.

Frequency Compeosition: Not explicitly reported - stated that stimulus
in mixed, but "high frequencies dominate its spectrum,
particularly in the workshop with autcomatic lathes and
the workshop producing ball bearings".
Levels: Toolmaking = 93 db; sorting rcom = 103 db; automatic
lathes = 103 db and workshop producing bkall bearings = 120 db.
Duration of Exposure: Pracise exposuras not reported; 7-8 hours daily
in three shifts which alternated weekly. Approximately S0%
of the workers had been working in the plant for more than
10 years.
Instrumentation: Mot reported.
Measurement Procedurs: Not reported.
Environment : Workshop, physical layout not described relative to workers,
Subjects :  50% of subjects had bean workers in the plant studied and {n
work whizh had "changed but little", History of other work
exposures, avocational exrosures, hearing thresholds, history
of ear diseases, otological axamination,ete., not reported.

8-11
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Evaluation

Health Effects:
CVS Response :

Evaluation

Poor regarding noise parametexrs, Although noise information
wag obtained, frequency composition of neise was not
reported and specific exposures of workers to noise were not
reported precisely. Expesures could vary widely between
workers over the years depending on their specific duties.

.

BP recorded during work after a 10 minute break, on right
arm using Riva-Rocci apparatus and Keorotkov's Method.
Repeated until constant values ohtained. BP 130/90 taken as
upper limit of normal for subjects < 40 years of age and
140/90 mm, Hg. for subjects owver 40 years. :

Does not state whether high Bf was defined as » 90 diastolic
or > 130~140 systolic or both and how many subjects fell
into these categories - this is important in clder age

where systolic elevation may increase more with age and thus
increase the "hypertensiva group". Definition of which
phagse was used for diastolic (IV or V) was not stated.
Quality of data was improved by the taking of several BPF's,
however, "repeated till constant values were obtained" is
not replicable. Raw data are not available in the paper for
statistical compariscns, There is no evidence of control
for confounding variables.

Judging Causal Significance:

Strength of the Associatien: Not given.
Statistical Methods: No statistical test employed. Data displayed by

percentages.

Cantrol for Potential Confoundars:

Conclusions:
Authors !

pverall Evaluation:

Incomplete control of age, exposure time, sex, socio-~
economic clage, medications, stress at work such as
rotating shifts, co-morbidities, etc.

"In workshops with intense noise (sorting room, automatic
lathes, ball bearings) the disease (hypertension) is found
more freguently than in the leas noisy workshop (toolmaking).
+ + » In the noisisr workshops the morbidity is almost
twice as high in persons under 50 years of age., . . the
percantage of patients increages with the duration of
employment; particularly marked is the increase after £five
vears of work in the nolsiest workshops. . . Among workers
exposed for prolonged periods to intense noise (above 93 db)
and high frequency noise this disease is encounterad on an
avarage twice as frequently as in workers of varicus
(relatively quiet) factories in Moscow."

The study used prevalence data (referenced as incidence)
with no attempt at identifying true cohorts within the 4
worksites, Non-participation and attrition within each

*
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group was not described. There was incomplete control
of age and other confounding variables. sStudy could
have been improved by looking for evidence of hyper-
tansien by one definiticn and/or by mean levels of BP
by age, sex and expogure time among the 4 work groups.
No statistical tests were performed and no raw data
available to the reader. Other Moscow lndustrial
groups as a comparlson are not appropriate unless
comparisons are at least age-gex specific,

(Scoras on scale from 0=9)
Noise Exposure

w 2
Health Effects = 3
Epidemiologic Method = 3
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Citation: Antonova, K.P.: Effect of General Vibration on Equipment
Operators in Cre-Dressing Plants. Hygiene and Sanitation 36(6):
457-460, 187L. (English)

Researchers and Institution where research performed:
Occupational Health Research Institute, Krivei Rog, Russia.

Stated Purpose: Study of the vibration parameters at worksites and
functional change to provide a physiological hygienic
evaluation oflthis vibration. ‘

Studyv Design and sample:
t Occupational groups of mill cperators, assistants and
separator operators. .
Cross-sactional study of workers prior to work, six hours
after beginning of shift and after work.
Sample of 33 workers aged 20-45 during 90 work shifts.
No controls.
No data on sampling or selection.

Data Sources : Apparently on-the~job measures.

Bias Potential in Design:
No controls although before-after measures taken,
Difficult to determine if all or aelected workers were
tasted. S~

Noise Exposure;
Noise Degcription: .
Source : Workers in mills or separators mentioned as being exposed
te noise; however, noise levels of deslimers, conveyors and
clagsifiers not mentioned. Classifiers had higher reported
vibration velocities than the mills or separators.
Type + Ore=Drossing plant (industzial noisme).
Frequency Composition: Various spectral compositions {mills); low freguency
or low-madium frequency noise (separators).
Levels: 92-112 dB {mills); 97-104 dB (separators); other noise
generator lavels not reported.
Duration of Exposure: 74~-97% of their working time for mill operators and
. their agsistants and separator operators,
Instrumancation: Not specified.
Measuremant Procedure: Hot specified.
Eavironmant ¢ Uncontrolled worksite of ora-dressing plants.
Subjects ; Employment varied from 3 months to 1l years; history of
vocational, avocational noise exposurs not givan. History
-of sar disease, uss of hearing protectors, etc. not given.
Evaluation : Although information on vibration was reported wall and in
detail, noise information was poorly reported. Study was
designad assantially to measure vibration effects.

Health Effscts:
CVS Reaponse : Pulse rate, brachial and temporal artsrial pressure.

Evaluation : No data provided for assessment of quality. @‘4
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Judging Causal Significance:

Strength of the Association: None given.

Statistical Methods: MNone given. Apparently within~group differences were
noted in the course of the work day but no comparisons were
made between the groups. )

Control of Potential Confounders:
- No evidenge of control other than repeat measures on the
same individual.

Conclusions:

Author + "The pulse rate becomes faster in the course of the shift
in the majerity of investigative personnel.” Brachial and
temporal arterial pressures rose in mill operators;
operator assistants had 2-6 mm. increases in brachial
arterial pressure whereas the separator operators showed no
significant change in arterial pressure. For the prevention
of occupational diszeases, medical specialists need to pay

, attention to nervous and cardiovascular systems.

CQvarall Evaluation:

Paper does not include sufficient data to allow comparisons
or conclugions relative to noige exposura and health
affgcts,

{Scores on a scale of 0-9)
Noise Expogure

» 2
Health Effacts = 0
Epidemiologic Method = 0

B-15




Citation: Brown, J.E., Thompson, R.N. and Folk, E.D,: Cexrtain Non-auditory
Physiclogical Responses to Noise. American Industrial Hygiene
Journal 36(4):285-291, 1975. (English}

Researchers and Institution where research performed:
Federal Aviation Administration, United States Department of
Transportation, Aeronautical Center, Oklahoma City,
Oklahoma.

Stated Purpose: {a} To select a population of workers known or expected to
be exposed to high occupational noise levels; (b) to con-
£irm that they did experience such exposure; (c) to inves-
tigate tha possibility that thelr exposure may have produced
some measurable non-auditory alterations in physiological
functions.

Study Design and Sample:

:+  Oeceupational groups f£rom airline industry.

: Historical prospective/cross-sectional design. Subjects
identified had eight years participation, but there is no
evidence that these represented complete cohorts of eight
years praviously,

Sample of 29 pilots in the executive annual physical exami~
nation program for at least eight years compared to 29
controls of non-flying executives with at least eight years
in the program. .

e

-
Data Sourcas : Health records and annual physical examination data. ,
Bias Potential in Desiagn: -
Good possibility that healthy worker affect is operating
among the pilots, Problems inherent in using retrospective
health data collectad for other than study purposes,
Unclear specification of "cohorts" suggests thare may he
high risk of seloction bias due to attrition. Pilots and
executives are probahbly not comparable groups relative to
variables of interest in this study, '
Noise Exposure:
Reoise Description:
Sourge :  Aircraft angines.
Type :  Unsteady exposures from aircraft.
Fraquency Composition: Not raported.
tavals: Eight hour Damage Risk Criteria (90 ABA) contour was
agualled or exceeded in all aircraft except the jet trans-
ports. In five airezaft, four hour DRC (95 dBA) ware
exceadad., In one aircraft the two hour DRC {100 ABA) was
' excoaded,
Duration of Exposura: 6000 or more hours of flying time,
Instrumentation: Not reported = "noimse levels cbtained from various
unpuklished agency projects.”
Meagurement Procadure: HNot raported.
Environment : Uncontrelled: ailrcraft cockpits. é 3
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Subjects + History of vocational noise exposure only in terms of flying
,time. Hearing thresholds monitored annually; annual
physicals routinely included otolagical examination; however,
this was not mentioned specifically, History of ear disease
"and avocaticnal exposures not reported. Analysis of audio-
metric data indicated that the pilots demonstrated charac-
teriatics of nolse-induced hearing loss that were not found
in the controls.

Evaluation :+  "6000 hours flying time or more" leaves too much doubt as to
what the actual individual noise exposures regarding
duration and intensity were for tha pilots. Exact noise
exposure not known unless monitorad during exposure time,

No noise exposurae levels for controls.

Health Effects:

CVS Response : Recorded measurements of heart rate, systolic and diastolic
BP, cholesterol and glucose from health records of each
person.

Evaluation : Although criteria for BP measurement is not given, there is
scme quality control by having tests taken and procedures
run by the same persconnel throughout the study., Pilots and
Executives may not be comparable groups because of other
"gtresses" on which the two differ and the variations in
physical examination standards for the two groups., As a '
health effect it is difficult te know what heart rate
change over time meang.

Judging Caugal Significanca:

Strength of the Association: None noted,

Statistical Metheds: A Randomized Complete Block Design .with subjects as
blocks was used with the t-test to detect differences
batween pilot and control group and F-test to evaluate
degree of change over time.

Control for Potential Confounders:
Stratified by age; only ages S0-59 studied because there
ware too few subjects in other age groups; pilots and
executives were essantially of the same socioceconemic
status. Changas in dietary habits were noted but not
controlled in the analysis.

Conclusions:
Authors Changes in heart rate over the seven year period vare
statistically significant within and between populaticns,
but did not ghow the decline expected from noise sxposura.
Changes in SBP were statistically significant within the
populations, hut not hatwaen the pilet and control group.
No changes wera observed in DBP, Cholestercl levels
decreasad with successive determinations in both groups,
possibly due to dietary and exercise changes., Glucose
levels decreasad over time, but no significant difference
betwaen groups was noted. No changes due to noise expo-
sure were observed in BP, heart rate, cholestercl or



e

glucose levels. "...(a) either noise does not produce
long~-term non-auditory physiological responses, or (b) the
noise levels to which these pilots are exposed are of such
intensity to produce such responses, or (¢} methods of
measuring the physiologic parameters are not of sufficlent
sensitivity to detect responses as might be precipitated
by noise." ’

Overall Evaluation:

Negative results may ba related to small sample size.
Although there was some quallty control of the data, compa-
rability of the test and control groups was not adequately
demonstrated; possibility of selection bias was not
addressed. It is unclear as to how a Randomized Complete
Block Design was used in the analysis of non~random,
retrospective data.,

(S¢ores on a scale of 0~9)
Noise Exposure

= 4
Health Effacts =8 s
Epldemiclogic Method = 6
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Citation: Cohen, A., Taylor, W. and Tubbs, R.: Occupaticnal Exposures to
Noise, Hearing Loss, and Blood Pressure. ASHA Regorts 23(10}:
322-326, 1980, (Engligh)

Researchers and Institution where research performed:

: Cohen and Tubbs: National Institute for Occupational Safety
and Health, Cinncinnati, Ohie, U.S.A.
Taylor: Wolfson Institute of Occupational Health, Univer-
sity of Dundee, Dundee, Scotland. :

ar

Stated Purpose: To confirm that workers showing marked high-frequency
hearing losses in their audiograms as evidence of excess
ogcupational noise exposure, also display increased blood
pressure and hypertensicn in disproporticnate numbers.

Study Design and Sample:

: Occupational groups from a paper making plant in midwestern
U.s8.
Noise induced hearing loss as a surrogate measure for noise
exposure. , .
Cross-sectional comparison of workers who met high-fraquency
hearing~-loss criteria and as controls, the next scheduled

s worker with a normal audiogram. '

: Sample of 51 workers who met high-frequency hearing loss

criterias 51 worksrs (control) with no more than 20 4B

' £ hearing level in either ear at any test frequency; 1200

; employees screenad to identify hearing loss group and
controls.

: Data Sources: Occupaticnal noise and hearing survey.

¢ Bias Potential in Design:

Saleccion bias may exist (if deaf and hypertensiva, more

: likely to retire, or change jobs than if experiencing either
' problem alone); the validity of the study may be guestioned
in that the sample size may be too small to allow detection
of significant differences in BP between the groups.

Noise Exposure:

Hoise Description:
Source : Paper machines and cutting and sorting machines. Study uses

surrogate measura of high frequancy hearing loss as evidence
of axcessive noise exposure uasing hearing lavels of 65 4B or
more at 3000, 4000 and 6000 Hz.

Type i Papermaking plant in the U.5. with noise "quite steady and
froe of lmpact sounds."

Fraquancy Composition: Not reported.

Lavels: Variable with paper machines about 98-102 dBA and

cutting~sorting machines 85-92 dBA.

Duration of Exposure: Hearing loss group: 22.3 years at the job and
contrel greup : 12.5 years at the jeb.

) Inatrumentation: Not reported.
Maasursmant Procedura: MNot reported.

B~19
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Environment
Subjects

Evaluation

Health Effects:

CVS Response

Evaluation

Not described, but worksites indicate uncontralled.

Only vears of working at the study plant were reported; no
data as to history of avocaticonal exposures, Subjects had
no history or otoscopic evidence of ear pathology and
differences between threshold readings for both ears were

10 dB or less in any freguency after wearing earplugs and
earmuffs while at work during the test day.

High frequency hearing loss was used as evidence of excessive
noise exposure. WNoise stimuli were not identified as to
frequency components and individual expesures could have
varied widely. The authors' findings did not agree with
those of Jonsson and Hanssen who found a positive association
batween BP and noise. But, as the authors point out, these
subjects are 13 years younger on the average than the
Jonsson~Hansscon sampla.

‘BP taken after 30 minutes rest {during which hearing test -

and health inguiry were performed); subject in recumbent
position; two cuff sizes used with a wall mounted sphygmo
mancmeter; BP taken by two technicians, trained by a medical
officer and unaware of hearing status; BP read to the
nearast 2 mm. Hg.; based on last two of three independent
readings and included the first systolic phase, .Phase IV and
Phase V diastolic. Hypertension defined by WHO criteria

of » 160/95. Pre-existing history and medication noted.

Age differences existed betwaen hearing loss and control
group with controls younger which should cause an error
tdward higher BP in the hearing loss group, all other
factors being comparable, There were no differences noted
in BP hatween the worker groups with hearing loss versus
normal hearing. .

Judging Caugal Significanca:
Strength of the Association: None obssrved.

Statistical Methods: Conclusiocns based on “statistical evaluation" and

"covariate analysis designed to adjust for differencas in
age and body size", but no specific tests with data were
reaported. Findings not consistent with Jonsson and Hanason

who used similar procedures..

'raﬁmporal Relatienship: Unable to datermine with cross-sectional, surrogate

data,

Control for Potential Confoundars:

Authors state that analysis controlled for age and body aize,
but groups varied conelderably by age and there is some
cquestion as to whether hearing loss may have heen due to
aging rather than to nolse exposurs. Sample size may be too
small for covariata procedure to work. Control group had
exporienced only 12,5 years at the job compared to 22,3 yaars
for the hearing-loss group. No avidence of controlling
gtatistically for race, comorbidities, length of exposurs,
temperature, humidity, etc. Study was conducted during hot
summer mopths.

.
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Conclusions:
Authors

"Statistical evaluation of the blood-pressure data found no
reliable difference between the worker groups with high-
frequency loss versus normal hearing even with covariate
analysis designed to adjust for differences in age and body
size (weight/height ratio)....Clearly, it is too early to
draw any conclusions about noise as a causal factor in
cardiovageular disease.” :

Ovarall Evaluation:

Study suffers from small sample size and possibly Type II
error. This, in effect, 13 a cross-sectional design using
hearing leoss as a surrogate for neise exposure. A more
rigorous design might be to identify all hypertensives in
the industry and then examine the noise-induced hearing
loss in hypertensives versus normotensives in a classical
casa=-control mode. Additional information could bhe dexived
by correlating actual BP levels with noise-induced hearing
loss, age, weight, race, exposure time (years employed) and,
by partialling, discern a controlled relation between
hearing loss and BP levels.

(Scores on a scale of 0=9)
Noise Exposure

= 4
Health Effects = 3
Epidemiological Method = 6

Be2l




=

Citation; Cechen, 5., Evans, G.W., Krantz, D.S. and Stokels, D.:
Physiological, Motivational, and Cognitive Effacts of Aircraft
Noise on Children, American Psychologist 35(3):231-243, 1980.
(English) .

Researchers and Institution where research performed:
Cehen = University of Oregon;
Krantz - Uniformed Services University of the Health
Sciences;
Evans and Stokols - University of California, Irvine,

Stated Purpose: To examine the effects of ailreraft noise on children.

Study besicn and Sampla:
t Community survey of school children.

Crogs~-gactional dasign.
All zhildren (without hearing impairment at > 25 dB in
eithar ear at 500, 1000, 2000, 4000 Hz) in the third and
fourth grades of the four noisiest scheols in the air
corridor of Los Angeles Internaticnal Airport with an
equal number of classes from three cuiet schools, group-
matched on ethnic and racial distribution, v receiving
AFDC and occupational and educational level of parents.
+ Total of 262 subjects with 142 from noise schools and 120

from quiet schools.

PT

o~
Data Sourcas : Direct msasurement of subject variables and classzoom
noisa levels; noise contours were compiled by the Los
Angeles International Airport for sound levels outside the
home of noise school children.
Bias Potantial in Deaign:
:  Eccleogical fallacy.
1 Selfegelection into noise or quiat schools.
+ Suspicion bias not controlled (home noise contours not
available for guiet homes.) .
Noige Expousra:
Noinas Deacription:
Source t  Alreraft overflights,
Type :  Aireraft noise, nonateady.
Fracquency Composition: Not reported,
Lavels : Mean peaak in noise schools = 74 dB; in gquiet schools = 56 dB.
Highast reading in noire school = 95 dB; in quiet school =
68 dB. Noise contours (not reported) by lLos Angeles
International Alrport used to approximate levels cutside
homes of noise school chilldran,
Curation of Exposurs: Not raported. -
Instrumantation: Tracoustica Scund Lavel Metears, SLM 524, compliance not
reported.
Muasurament Procadure: Sound levels monitored for ones hour peried in A.M.
and a one hour period in P.M. with dB(A) peak sound levels .
alsc recorded. Measuremants relative to cthe positions of Gd
children wara not reported. Compliance with standards not
reported.
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Environment : Uncontrolled; classrooms: Positions of children and
dimensions to physical characteristigs of rooms were not
reported,

Subjects : School children - 142 in nolse environment and 120 in quiet

rooms. History of avocational noise expomure and ear
disease and otological condition of children were not
reported. Hearing thresholds obtained after noise exposure.

Evaluation : Frequency composition and duration of exposure to noise not
‘reported. Years enrolled in s¢hool taken as years of
exposure may not accurately reflect actual durations of
exposure to noise for each child. Levels of noise would he
nonsteady due to aircraft being moving sources rasulting in
unknown cumulative durations. The one hour monitoring
perlods in the A.M, and P.M, nay not accurately reflect the
true noise environment for a total day.

Health Effects:

CVS Response : Mean of the second and third 8P readings; single BP measure-
ments taken on two consecutive testing days; ceders hlinded
to experimental condition; automatic BP recorder (SR-2
Physiometrics), allegedly validated in another study was
used; BP taken in a quiet room. ¢hild had one reading
prier to the testing time to allew adaptation to the proce-
dure. Mo information given as to cuff size.

Evaluation + ‘The automatic BP reading should have reduced obhserver error.
The preparation of the child for the procedure and use of
the mean of two readings should reduce intra-individual
variability. Height and weight (ponderosity index} were
controlled in the analysis, hewever, age affects and arm
{cuff) size were not addressed.

Judging Causal Significance:

Strength of the Association: Regression coefficients not reported, but the
multivariate F for the effects of noise on systolic and
diastolic BP was significant at p < .05.-

Statigtical Metheds: Regression analysis.

Tamporal Relationship: Not determinable from cross~-sectional data.

Dosa~Respense Relationship: BP increased with years of exposure (defined as
years enrclled in scheol), but the age effect must he
considered since this increase ig greater in the quiaet
scheool subjects than in the noise school sample.

Control for Potantial Confounders:
wWhile the narrative resports that noisa schogls were matched
with quiet schools at each grade level, the variables
ponderosity, ethnicity, SES, race, and mobllity were not
controelled in the design but in the analysis phase. Age of
child was not stated as a study variable. It may not be
possible to separate age effacts from exposure defined as
years enrolled in school, Adir pollution values wers bhelow
established standards in all scheol distriecta. Children
with hearing losses were excluded from study.
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Conclusionsg:
Authors

Overall Evaluation:

"...Thus children from noisy schools have higher blood
pressure and are more likely to give up on a task than
children from quiet schools are....The only evidence for an
adaptation effect is provided by the systolic blood
pressure data. On that measure, the greatest difference
between the nolise and quiet groups occurred during the
first 2 years of exposure. As langth of exposure increased,
these differences leveled out but still remained substan=-
tial....Replications of these results in other settings and
with other populations are required before definitive
conclusions are possible.”

This cross-sectional study, controlling for major con-
founding variables except perhaps age, appears to be
methodologically sound. Results are supportive of a
positive assoclation betwsen noise exposure and BP level
in children. The mean blood prassures for all children
were low relative to those observed in other studies. The
najor weaknesses of the study are these inhesrent in all
crosa-sectional designsa.

{Scores on a scale of 0-9) .
Noise Exposure

= 4
llsalth Effacts =9
Epidemiclogic Method = 6

i
I
i
J
i
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citation: Cohen, S., Krantz, D.S., Evans, G.W., Stokols, D. and Kelly, S.:
Aircraft Noise and Children: Longitudinal and Cross-Sectional
Evidence on Adaptation to Noise and the Effectiveness of Noise
Abatement. Journal of Personality and Sgcial Paychology 40(2):
331-24%, 198l1. (English)

Rasearchers and Institution where research performed:
Cohen - University of Oregon;
Krantz ~ Uniformed Services University of the Health .
Sciences;
Evans, Stokels, and Kelly - University of California at
Irvine.

Stated Purpose: To examine the course of adaptation and the impact of
noise-abatement intervention on a variety of physiological,
cognitive, and motivational measuras.

i ’ study Design and Sample:

’ :  Community survey of school children,

;1 Combination of cross-sectional and longitudinal design.

! Longitudinal data were analyzed to determine if noise

' effects increased or decreased over the one year interval

(1977-1978). Separate cross-sectional and longltudinal
analyses ware used to evaluate the effectiveness of noise-

' ~— abatement interventions.  The cross-sectional data ware

; S collected during the first testing session and compared

H children who were in noise~abated classrcoms with those in

; noisy (non-abated) rooms as well aa those who were from
quiet schools; the longitudinal analyses looked at changes
in the response of children who moved from a noisgy to a
noige-abated ¢lassroom in contrast to those exposed both
years in noisg~impacted rocms.

At initial seasion 1977 sample consisted of 142 children in
neise axpeosed schools and 120 in quiet schools; at one year
follow=up ~ 83 children in nolsy scheols and 80 in quiet;
for noise abatemenrt, sample consisted of 44 children in
nolsy rooms at both testings and 39 who were in noisy rooms
at first testing and abated rooms during sscond testing.

:  All children (without hearing impairment at » 25 dB in
eithar ear at 500, 1000, 2000, 4000 Hz) in the third and
fourth grades at the four neislest schools in the air
corridor of los Angeles International Airpors, with an
equivalent numbper of classes from three quiet schools
group matched on ethnic and racial distributien, % receiving
AFDC and occupaticnal and educational level of parents.

pata Sources : Dirsct measursment of subject variablas and c¢lassroom noise
levals; noise contours wers compiled by the Los Angales
International Airport for sound lavels outside the home of
noise=scheool children.
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" Bias Potential in Design:
+ Self-gselection into schools or school district and into
sample (subjects absent on day of testing were not tested).
t Attrition bias - failed to follow-up 38% of sample; 33s
logt to follow-up in quiet schools and 42% lost to follow-
up in neisy schools,
. Ecological fallacy.
Information bilas - were children "blind"™ to the purpese of
the study or were children in noisy schools likely to be
induced to give different responses on the guestions knowing
the effects of noise were being studied.

Noise Exposure:
Noise Description:

Source i Alrcraft overflights.

Type t Alrcraft noise, nonsteady.

Frequency Composition: Not reported. \
Levels : Mean peak neise level for neoisy classrooms at T = 79.06 4B;

. . mean peak noise level for abated classrooms at Ty= 63.17 dB;
mean pesk noise level for quiet classrooms at T = 56.60 4B;
at Tz noise levels ware:

Peak
Lag L33 dB (A)
- noisy classroom 70.29 55.82 91,50
abated classroom  62.82 49,27 71.27
Duration of Exposure: 300 ovaerflights a day with one £light every 24 ./-“

minutes during school hours (numbsr of hours not reported).
Actual exposure of each child is questionable.

Instrumentation: At testing session Ty: Tracoustics Sound level meters
J{SLM S2A} and testing session Tp: Digital Acoustics
(DA 605), B & X (4426}, Genaral Radic (1945) NLA, calibrated,

Measurement Procedure: T; - interior sound levels ware measured inside each
classroom; T, - microphones placed approximately 3 feet from
ground in center of room. "A" scale used, Neoise lavel
average on an enargy basis each hour -period (Leq).
Compliance with standards not reportad.

Environment 3 Uncontrolled; classrooms; noise monitored in csnter of
clagsroom; ralationship of children to point of measursment
not described, )

Subjacts : History of noise expesure after achool hours was not

zeported. No information regarding history of ear disease

and otological examinations. Hearing screening parformed
at 500, 1000, 2000 and 4000 Hz at 25 dB.

Study fails to provide adaquate data on subject charac-

teristics. Freaquency composition of noise is lacking and

actual durations of exposures and levels of exposure are
quaestionable.

Evaluation

2

Health Effectsa: :

CVS Rasponse : Mean of aingle BP measursments taken on two consecutive
tasting days; coders blinded to exparimental condition;
automatic BP recorder (SR-2 Physiometrics), allegedly ]
validated in Louisiana Study, used; BP taken in a guiet room. (]
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Tested first in spring 1977 and again in spring 1978,
Absenteelsm was used ag an indirect health outcome.
Evaluation + Automated BP allowed graphic display to be ceded, thus

obgerver error should have been controlled. On the first
_day of testing, BP was takan but not recorded to allow
children to adapt to the procedure. It 1s unclear as to
whether or not child's time in the testing room was
contzrolled and the relationship of BP reloading to the
"tegting" measurements. Welght and height were controlled
in the analysia.

Judging Causal Significance:

Strength of the Association: Regressicn coefficients not reported, but ne
affects of noise, testing session, or any of the inter-
actions on SBP or DBP were observed,

Statistical Methods: Regraession analysis,

Temporal Relationship: No significant differences of BP were observed at
retast for nolse~exposed children who had expaerienced a
year in a noise~abated classroom compared to the continu-
ously noise-exposed. However, the sample size was very
small and comparisons were not made with quiet classroom
¢hildren because of the "conceptual problem of evaluating
change scores when initial scores are significancly
different." .

Dose-Response Relationship: wNone noted, There were no differences between
the noise and abated groups for either SBP or DBP,

Control for Patential Confaunders:
Group matching and a statistical redression approach
allowed control of hearing sensitivity, grade level, ethnic
and racial distribution, % of families on AFDC, occqupa-
tional and educational level of parents, and number of
childran in schoel. It is unclear whether or nat age of
child was included as a demographic variable, The cbserved
increase in BP with years of enrollment suggests a posalble
age effect since it was greater in children from quiet

schnols.
Conclusions:
Authors : ".,..Noisy~school children who were not retasted had higher

blood pressures than those who ware retasted; whereas being
retastad was unrelated to blood pressure for guiet-school
children.... (BP) Although the analysis of the complete T3
sample indicated inflated systolic and diastolic bleod
pressure for noisa~schocl children, there were no effects
of noise, testing session, or any of the interactions on
either aystolic or diaatolic blood pressure in ths prasent
{longitudinal) analysis, Longitudinal blood pressure
affacts were not eaxpectad, however, since a relacively high
proportion of noisy school children with high bloed
pressure were lost to agtrition....” "The data reported in
the analyses of the entire T; sample indicated effects of
aireraft noise on cognitive, motivational, and physiological
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mechanismg that were consistent with effects found in
laboratory settings. The data presented in this article
established the stability of these effects over time,
Moreover, they reinforce our interpretation of the earlier
cross-sectional data that children de not adapt to noise
over time, The analyses of noise-abatement affectiveness
indicate that the abatement is partially effective, with
important school achiavement measure showing some improve-
ment for children in noise-abated classrooms,.,.these data
suggest that noise ingulation in the classroom may not be
enough..."

Overall Evaluation:

The strengths of this study are its initial cross-sectional
design with specification of multiple potential confounding
variablag and the statistical methodelogy applied.
Unfortunately the sample attrition bias, recognized and
describad in detail by the investigators, sevarely limits
the inferences that may be drawn from the longitudinal
analysis ralative to the impact of noise on bleood pressure,

{Scores on a scale of 0=9)
Noise Exposurae

Health Effects
Epidamiologic Mathod

4
9
7
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citation: Cuesdean, L., Teganeanu, S., Tutu, C., Raiciu, M., Carp, C. and
Coatu, S,: Study of Cardiovascular and Auditory Pathophysiclog-
ical Implications in a Group of Operatives Working in Noisy
Industrial Surroundings, Physiologle 14{1):53-61, 1977. (English)

Researchers and Institution where research performed:
Qutpatient Clinic of the Ministry of Chemical Industry,
"Caritas" Hospital, Bd., Hriato Botev 21,

Stated Purpose: To study cardiovascular and hearing disorders in
operatives working in the noise of a rubber plant.

_ Study Design and Sample:

1 Workers in chemical industry not exposed to toxic
substances.

Croga-sactional with 160 subjects working in intense,
permanent nolse and 160 subjects not exposed to noise.
Mo indication as to how sample was selected, nor of the
completenass of sample.

-

Data Sources : Primary clinical sxaminations, audiometry. No information
ag to whather data was collected in a blind manner.

Biag Potential in Design:
¥ Selection; selective survival; selective recall - the

noise mxposed group may have been more likely to associate
their enviromnment with real or perceived stress than the
non=exposed.

; Duration of noise exposure and employment not necessarily
similar across occupational groups. Sample size not
adequate for stratifying by sex.

Noise Exposure:
Nolse Descriptiomn:

Sources  : Chemical industry, identified by occupation rather than
actual source (stokers, air-compressor operatives,
machanics, elactriclans, lab assistants).

Tybe "Chemical industry," industrial environment.

Frecquency Composiuan 63-8000 Hz, too general regarding the pumber of
noise sources involwved.

Levels ;. 85-106 db, but varied by occupational group: air-
comprassor operators, 100-106 db; stokers 100-106 db;
mechanics, 95-100 &b; electricians, 90~95 db; lab assis-
tanta, 85-9% dbh. Industrial noisa exceeded CZ 85 curve by
11 db at 1000 Hz, 10 db at 2000 Hz, 9 db at 500 Bz, 4 db at
4000 Hz and 1 db at 250 Hz.

puration of Exposure: "Mean" duration of 6 years in 21-40 year old group;
and 10 years in 41-60 year old group.

Instrumentation: Not specified.

Measurement Procedurs: Not specified.

Environment : Uncontrolled; industrial.

Subjects : History of vocational exposure at the chemical plant given;
hearing thresholds cobtained after exposure only; history of
avogational noise excoaura, ear diseasa, etc,, not given.
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Evaluation : Poor regarding hoise parameters and controls. Authors could
not state with certainty whether a worker was actually
exposed consistently to the nolise levels yeported. Noise
maasures very genaral relative to the variability of the
industrial group.

Health Effects:

- CVS Response : Hypertension is not clearly defined, but is probably 2
140/90; in the noise exposed group, 13 had BP 2 140/90
before work and only 4 had elevated BP after work., In the.
non~exposed group, 4 had BP 2 140/90 before work with all
returning to normal values after work. But Table 3 shows 4
cases in each group of "arterial hypertensicn Stage I
undefined,”

: Neurocirculatory asthenia asa health cutcome was not
defined. 31.25% of the noise exposed group and 13,75% of
the non-exposed experienced this problem.

:+ ECG alterations with significant differences in elevated
voltage (3~1, 3~3} in lateral leads and in ST segment
depregsion at junction with upward sloping (4-4). °

. Evaluation 1  Hypertension not clearly defined. Usual definition of

i neurocirculactory asthenia is "anxiety neurosis" which is

b not a cardiovascular disease and there is no known evidence

. of increased organic heart disease in assocciation with this,

: t+ ECG alterations - significant differences:

: «~Elevated voltage (3-1, 3-3) in lateral laeads is seen in

' left ventricular hypertrophy, but criteria of Minnesota

Code is very non-specific for disease {affected by age,

' physical size, obesity, etc.) )

j -ST segmant dapression at junction with upward sloping (4-4)
is not a pathologic measuremant. Probably normal especially
in short PR interval.
=ST elevation (9-2, 9-2-1) is a common "normal varians"
clearly more conmon in healthy athletic muscular individ-
uals, There is no known clinical avidence of associated
disease, nor evidence that it represents a coronary risk
factor.
="Counter-clockwise rotation"” - shift of QRS transition to
right (9=4«1) has po definite meaning and may be ralated to
differences in physical builad,

: Some of the differences that may be due to body build and

i physical activity are seen betwaen subgroups within noise

‘ group, i.e., air-compressor operators and laboratory

asgistants.

Although health effects (ECS changes) are "significant”
statistically, it is not clear that these are of any
clinical siguificance.

Judging Causal Significance:; :
Strength of the Association: None reported.

Seatistical Matheods: None provided. Data presented in univariate manner in
percentages., Although a control group of 160 industzial
workers not axposed to nolse was described, it is not clear
that appropriate comparisons were mada.,
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Control for Potential Confounders:

Conclusions:
Authors

Sex, age, SES, physical activity not adequately controlled.
Although relative humidity, smoking, overwelght and excess
animal fat in diet were available, no cross-tabulations,
stratification or multivariate analyses performed.

", ..permanent industrial noise on the cardiovascular systenm,
disturbances on the borderline between normal and pathologic
ware detected....Statistical processing of the data indi-
cates an increased frequency of ECG alterations at rest,
classified according to the Minnesota Code 3-1, 3-3, 4-4,
9-2, and 9-4~1. Indices 3-1, 3-3 and 9-2 ware more frequent
among the man working in a medium of permanently intense
noise. The highest incidence was that of upward deflection
of segment ST, of the 'benign' type. The alteration detected
might be assumed to evolve towards organic lesions."

Overall Evaluation:

Study design, sample selection and analyses were not
described wall. Assocliations between hearing loss and
cardiovascular responses were not provided. Reliability and
validity of the data are queationable. Although ECG changes
are "significant” atatistically, it is not clear that thesa
are of any clinical significance as suggested by the
researchers.

(Scores on a scale of 0-9) .
Noise Exposure

= 2
Health Effects =2
Epidamiologic Methed = 4
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Citation: Dega, XK. and Klajman, §,: The Effect of Noise on Some Indices
of the Circulatory System Efficiency of Shipyard Grinders.
Institute of Maritime and Tropical Medicine in Gdynia 2B({3~4):
143-149, 1977. (English)

Researchers and Institution where rasearch performed:
Institute of Maritime Medicine of the Military Medical
hcademy, Department of Hyglene, Gdynia, Poland.

Stated Purpose: To estimate the health hazard (based on analysis of
indices of circulatery system efficiency} of shipyard
workers concerned with propeller machinery, due to noise
induced by this work.

Study Design and Sample:

1 . Occupational groups of men working at propeller grinding
compared to similar shipyard workers not expesed to noise.
Quasi-experimental - pre and post shift measurements
taken on exposed and non-exposed subjects.

Sample of 36 men, aged 23-42 (average age 31 years),
working at propeller grinding for 1-14 years l(average of

S yvears), and 20 workers, aged 20=37 years (average age

29 years} with similar employment 1-10 years (4.5 years
average) who were not exposed to noisa,

Completeness of sample and selection criteria not reported.

-

Data Sources : Not stated; assumed to be primary data cmllection. (’“5
Bias Potential in Desian: '
Potential for all bhias inherent in prevalence data
including selection bias.
Noise E: sure:
Noise Description:
Source t Pneumatic hammers and high speed grinders; hammers 10-~20 4B
more intense (on average) than grinders.
Type : Propeller grinding; variable, unsteady,
Frequency Composition: Varjable; plottad on graphs for each test site
for octaves 3L.5 through 8000 Hz.
Lavels: Noise levels at all stations exceeded N-B5 curve.
Plotted by dB per octave for 31.5 through 8000 Hz,
Duration of Exposure: gQuestionable, as authors report subjects working
time was 1-14 years for oalght hours daily.
Instrumentation: Typical Bruel and Kjaer set; model not reported, howaver
: B & K doas meet standards.
Measurement Procadure: Difficult to detarmine whether '"normalized requla-
tions" in the statement "measurement of noise levels were
carried out...during the hormal course of work acceording
to nermalized regulations" refers to working prosedures or
neige measurements, but will prasume it refers to noise
measuremant., 7Type of procedure and location of noilse
measurements ~ as at the ear of the workers or center of
the room « pot specified., Although acoustic analysis was 4
performed, compliance with 150 standards is questiocnable Qﬁ‘
due to lack of data to evaluate,
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Environment :

Subjects . :

Evaluation H

Health Effacta:
CVS Response @

Evaluacion :

Uncontrolled worksites; individual prepellaer machining

" stations not described, however map of sitas was drewn apd

acoustic background levels plotted.

Propeller grinders had history of 1-14 years (5 years
average) vocational exposure. Histories of avocational
noise exposure, hearing thresholds, ear disease, otological
examination, general use of ear protectors, etc. not
reported. :

Study rates high relative to plotting noise levels in work
gites; however, it is not clear exactly where measurements
were made, i.e., center of room or "at ear” location. No
naise measurements were reported for areas where non-
exposed workers were employed. Exposures of individual
propeller grinders not reported. UNoise levels vary from
one site to another and workers have had varying times of
employment. Histories of other pessible nolse exposures
were not explored, nor were hearing or otolegical condi-
tiona checked.

BP and heart rate; heart minute volume according to Starr's
formula. Pulse rate and arterial pressure were measured
previous to and after the eight hour working day.

Starr's formula is a derived parameter based on heart rate
and BP, Either variable will change the parameter,
Apparently the major change was in the heart rate but raw
data are not available to check the significance. fThe
mathod of BF measurement was not stated. Changes were
bi-directional suggesting a variable response. The
relaticnship of the parameter to disease is not known.

Judging Caugal Significance:

strength of the Association: A difference was observed in heart minute

P

volume before and after the noise gffect between exposed
workers and the controls, bhut was not quantlified. Aalthough
bafore-after work measursments were avajlable it is not
clear as to what extent these were used to differentiate
between short-term and long-term changes.

Prevalence data with findings consistent with several other
investigators.

Provides suggestive evidence of a dose-response relationship
in that the hearzt minuts volume shoewed a decrease to almost
the level of the control group when 10 workers oparating
propeller grinders were examined while using individual
anti~noise esar protectors.

statistical Methods: Student's t-test to compare means of exposed and non-

exposed groups.

Contrel for Potantial Confoundars:

Groups selected to be similar in age and time worked. Mo
other evidence of controlling for potential confounders
such as social class, welght, avecational noise exposures,

etc.
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Conclusions:

Auchors + "In workers cperating grinders, higher ocsillations in the
heart minute volume were obsarved than in workers not
exposed to noise...hppliance of simple anti-noise protective
means reduces the effect of noise on the circulatory system
of workers operating grinders,... The higher mean of the
minute heart volume in persons exposed to noise was first of
all connected with inerease of the pulse rate.... The

_differences in heart minute volume determined according to
Starr's formula before and after the naise effect, ranged
from +2900 ml. to-1100 ml. (arithmetical mean +1740 ml.},
and in those not exposed to nolse, from +1680 ml. to
- 830 md. (arithmetical mean +1210 ml.}."

Overall Evaluation:

There is insufficient information to adequately judge the

quality of this study, However, it offars an attractivae

design in that it makes pre- and post-measurements on an

exposed and a comparison group. There is no evidence of

control for confounding factors, quality of the measuree

ments, etc, The study rates relatively high in regard to

plotting nolss levels in the worksites of the exposed or

grindars; however no noise measurements were prasented for

the comparison or non-exposed group. The relationship of

the parameter, heart minute volume, to disease is not

known and data may batter be analyzed as individual BP and .
pulse rate measures., The data are suggestive of a dose- v
response relationship in that exposed workers wearing anti-

noise sar protectors experienced a dscrease in heart minute

volume similar to the level in controls.

{Scores on a scale of 0=9) .
Noise Exposure

=5
Health Effects -4
Epidemiologic Methed = 4
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Citation: 4l Cantogno, L.V., Dallerba, R., Teagne, P.S. and Cocola, L.:
' Urban Traffic Noise, Cardieccirculatory Activity and Coronary Risk
Factors. Acta Otolaryng Suppl. 339:55-~63, 1976. (English}

Researchers and Institution where research performed:
Department of Audiology and the 1lst Department of Medical
Pathology, Univergity of Turin, Turin, Italy.

Stated Purpose: An asgessment of the effect of road noise lasting 10' on
cardiocirculatory activity and various blood chemistry
indices, particularly those apparently associated with the
pathogenesis of arteriosclarosis.

Study Design and Sample:

t  Quasi-experimental design.

: Sample ~ four groups were compared (all males); 33 subjects
aged 20~70 years exposed to road noise:
1) normal subjects, average agea 36.7 years;
1} diabetics or dyslipaemic, average -age 46.4 years;
1l coronaropathic, average age 52 years.

t 1l normal subjects, mean age 27 years, subjected to all
experiments in absence of road noise.
Data on sample gsize and salection not given.

Data Sources : Experiment.

Bias Potential in Design:
No attempts to select groups of equal age; no random
agaignment of normal subjects to exposed and control groups
or patients to noise exposure and nonexposure., Sample size
small.

Noise Exposure:

Noiss Description:

Source + UDher 4400 Sterec Report I C recorder fed noise (tape recor-
ding} through an Amplaid 500 Audicmeter, into headphones.
Type : Road traffic noiss.
Fracquancy Composition: Not reported.
Levels: Ly dB Lag dB ¢+ 4B
88.8 89.4 2.35
Lm 4B(A) qu dB{A) g + dB(A)
7.6 73.1 3.54
Puration of Exposure: States 10 minutes (with ten one minute recordings
uaed) .,

Instrumentation: "B and K phonometer fitted with a model 1813 octave filter"
(alsc audiometer calibrated in 4B SPL).

Measurement Progeduze: Checked with B and K "phonometer”; did not mantion
whather an artificial ear was used to check earphone
calibration.

Environment 1+ Controlled; Amplifon G5 "silent booth" erected in a room
lined with "soundproof panels”.

Subjects : All subjects had "normal hearing for age", but "for age" was
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not explained. History of vocational and avocational
exposure, ear disease and otologlecal exam not reported.

Evaluation : Study is good regarding reporting of nolse parameters with
the exception of freguency composition. Little information
provided about subjects,

Health Effects:

CVS Responge : BP automatically indicated every minute with an Erka
Diasist apparatus; BECG and polygraphic data, Other
measures were blood sugar, blood insulin, blood uric acid,
total lipids, cheolesterol, triglycerides and urinary
catecholamines.,

Evaluation : BP apparatus used probably detected phase 4 for diastolic;
d4id not state how “coromary disease" or "dysmetabolic" was
defined or subjects diagnosed; used standard systolic time
intervals for cardiac functions and standard ECG techniques.
Controlg might have been better as unstimulated subjects.
Ages of the controls were quite different (younger) from
the experimental group. No statistical analysis or signifi-
cance of changes from period to period noted.

Judging Causal Significance:

Strength of the Association: HNot given. Experiment could only detect short-
term responses., Observation that traffic noise was respon-
sible for a distinct increase in the index of fregquency
times systolic pressure, in normal subjects, followed by a
fall in response during the application of the acoustic

' stregs is consistent with other studies,

Statistical Methods: Student's interval estimation with p = 0.05; for
before-afrar comparisons some measure of intra-individual
variability is needad,

Control for Potential Confounders:
There appeared to he no attempt to control for possible
confounding such as social clasa, medications, previcus
noise exposure. Attempted to analyze for age effscts, but
failed to state how this was accomplished in such a small
sample of diverse aged individuals,

Conclusions: .

Authors t  "We were particularly struck by the extent of the blood
uric acid response, showing that neise has an effect on the
metabolism of nucleic acids. As was to be expected, normal
subjects genarally presented less significant changes,
espacially in total lipids and triglycerides. An immediate
increase in blood sugar was noted only in 50% of this group
as oppesed to BOs of the other's....The product of cardiac
frocquancy and syatolic arterial pressure - an index of
changa in coronary flow and the metabolic requiremsnts of
the myocardium = increased to a greater axtent and for
longer after the cessation of tha road noise in tho
coronary patients, as was to be expected on theoretical
grounds. This index tended to fall during the stimulation
period in the normal subjects, whereas it stayed high
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throughout this pericd in the dysmetabolic group. This
behaviour shows that exposure to traffic noise may be
responsible for an increase in myocardial energy require-

* ments by influencing frequency and systelic pressure,"

gverall Evaluation:

e P A R e st i i o 11— s

This study is a quasi~experiment utilizing very small
comparison groups (N = 11 each group) with no attempt to
select groups of equal age and no random assigrment of the
normal subjects to acoustic stimuli or control group.
Inferences made about techniques used are not explicit,
Although the study is fairly geed in reporting noise
parameters, it addresses short-term noise exposuras only.

{Scores on a scale of 0-9)

Ncise Exposure

-]
, Haalth Effects ' = g
s 3

Epidemiologic Method
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Citation: Drettner, B., Hedstrand, H., Klockhoff, I., and Svedberg, A.:
Cardiovascular Risk Factors and Hearing Loss: A Study of 1000
Pifty-Year-0ld Men, Acta Otolaryngol 79(5-6) :366=371, 1975,
{English)

Researchers and Institution where research performed:

Department of Audiology, Otolaryngolegy and Internal
Medicine, University Hospital, Uppsala, Sweden.

Stated Purpose: To search for possible correlations between hearing loss and
cardiovascular risk factors, separate as well as in
conmbinations.

Study Design and Sample:
t  Community survey of healthy middle-aged men in the city of
Upnsala,

: Cross-sectional study.

:+  Sample of 1000 men, aged 50, consecutively selected from a
health examination survey; 388 reported history of noise
exposure and 374 reported no history of exposure, 238
subjects were excluded bacause of possible conductive
hearing loss.

Sampling frame unknown.
t B3.9% participation rate.

-

Data Source: Survey.
Bias Potential in Design:
Self selection into sample and non-respondent bias; selec- "“ B
tive recall of noise exposurae; potential for misreprasen=
tation of the data with the repeated multiple correlations
of all variables.
Noise Exposure: '
Noisa Description:
Source . ¢ Not identified, . . —
Type : Not identified.
Frequancy Composition: Not sperified.
Levels: MNot specified. .
Duration of Exposure: Not identified. )
Instrumentation: WNot specified,
Maasuremant Procedure: HNot gpecifled.
Envirsnment i Unknown.
Subjects : Subjects rasponded to a questionnaire with a "yes" or "no"
ragarding history of noise exposure., The suthors note that
mest of the subjects who danied noise exposure had, naver=
theless, had a perind of military service in their past.
Hearing was taested with a pure tone audiometer at 500, 1000,
2000, 3000, 4000 and 6000 Hz bilaterally, Threahold
determinations down t& 15 4B (IS0, R389) were poassible in
the testing room. Nolse exposure was usaed as a possible
CVD risk factor. R .
Evaluation 't Noise parameters not identified. Not poassible to identify
a specific noise scurce which might have induced hearing
loss. Becausa amount of hearing loss is expressed as the e
L
-
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sum of 4B hearing loss of both ears at five frequencies
{1000, '2000, 3000, 4000 and 6Q00 Hz), it i3 impossible to
determine precise thresholds across frequency. Actual
thresholds obtained in each ear would have yielded more
useful information,

Health Effectst

- CVS Response : Heart rata.

¢t BP measured after 10 minutes of rest in supine pasition.

: Serum cholesterol and triglycerides.

+  Quality control of data guestiocnable; no spacific criteria
provided.

Evaluation

Judging Causal Significance:

Strength of the Association: Nene found.

Statistical Methods: Chi-square and Kolmogorov-Smirnov tests employed.
Specific analysis unclear -~ apparently each variable was
compared or correlated with every other possiblg varviable.

Control for Potential Confounders:
Selection criteria for sample not stated. A set of
corralaticns of 1l variablas » unclear as to what may be
congidered a confounder,

Conclusions:

" Authors 3 "The correlanion‘studias hetwaen hearing loss...{and 10

risk factors including SBP, DBP, heart rate, smoking habit
and noise exposure).,.showed no significant correlations
except for smoking habits....imong the 92 individuals whe
had smoked more than 10 cigarettes daily but had not been
expogsed to noise, the amount of rightsided hearing loss was
significantly greater than in the 105 individuals who had
never smoked and had not been exposed to noise....There was
no correlation between hearing loss and cardiovascular
risk factors.”

Overall Evaluation:
Study poer in judging causality; correlational data produced

raesults difficult to interpret. There was no definition of
the noise parameter. Very little information was presented
on analysis and results. This type of study may be of value
in that hearing loss and nolse exposure did not correlate
with CVD risk factors such as high blood pressure, cholas-
terol, smoking, etc. when considered individually nor when a
"high CVD risk profile"” was examined. However, the "high
rigk" group was not especially high on BP, cholestercl and

amoking.

{Scores on a scale of 0-9)

Noise Exposure = 1
Health Effect a 7
Epidemiologic Method = 4
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citatien: Frerichs, R.R., Beeman, B,L. and Coulson, A.H.: Los Angeles
Alrport Neise and Mortality - Faulty Analysis and Public Policy.
American Journal of Public Health 70(4):357-362, 1980, (English)

Researchers and Institution where resesarch performed:
Division of Epidemiclogy, School of Public Health,
University of California, Los Angeles, California.

Stated Purpose: To assess by reanalysis, the findings of a community-based
investigation which attempted to link excessive deaths
with community exposure to alrcraft noise.

Study Design and Sample:

Vital Records mortality study; cross-sectional data.

By census count, population base of 64,801 in the test area
within the 90 4ABA contour created by the noise of the jet
aircraft with 893 deaths reported; and 58,240 in the control
area (45-50 dBA noise level) with 732 deaths reported.

- .

‘Data Sources:

Mortality: Age, race, sex and cause-specific death occurrences for the
taest and control areas for 1970-197) including only deaths
which could be determined to have cccurrad. in the desig-
nated census tracts. GChange in census tract coding system
created problems in determining deaths which occcurred in
the precise study areas.

Population: Age-race-sex specific population by census tract using 1970
Los Angeles County census tape, second count.

Biac Potential in Design:
Ecologic fallacy; temporal relationships; self-selection
into test or gontrol areas.

Noise Exposure:
Noise Description:

Source :  Adrcraft engines.

Type 1 Jet engines (unsteady),

Fraquency Composition: Not spaecified.

Levals : Test area: wichin the 90 dBA noise contour (90 dBA or

more) ., Control area: 45-50 dBA. No documentation as to
whathar levels wera tasted in yards, within homes, on
streets, ate.
Duration of Exposure: Not reported.

Instrumentacion: Not apscified.

Maasuremant Procadura: Not specified.

Environment : Uncontrolled; neighborhood flown ovar by jet aircraft.

Subjects i No individual data reported; life styles, history of
exposures, hearing thrasholds, etc. not known.

Evaluation :  Improper to draw conclusions based upon unknown noise
levals. One would need to know the total exposure of each
subdect, including tima shielded by enclosures such as a
house or car.
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Health Effects:

CVS Respanse

Evaluation

t

Deaths due to all causes and deaths due to major cardio~
vagcular diseases (ICDA 390-448, 8th Revislon) and

cerebrovascular diseases (ICDA, 430-438) as coded by the
State of California and characterized by age, race, sex.

) Errors in diagnosis and reporting of deaths may be a

problem, especially within specific diagnostic categories.
However, deaths due to all causes would be subject to enly
minimal diagnostic error. .

Judging Causal Significance:

Strength of the Association: HNegative.
Statistical Metheds: SMR.

Control for Potential Confounders:

Canclusions:
Authors

Overall Evaluation:

Data adjusted for age, race, sex by both direct and
indirect methods of standardization, Rates derived by
carefully relating numerator and denominator data.

"We ware unable to validate the findings of Meecham and
Shaw,...0Once the confounding affects of age, race and sax
were taken jnto account by direct and indirect methods of
standardization, there was little difference in the
mortality experience of the airport and contrel areas.
Adjusted mortality rateg due to all causes, cardiovascular
digeases, or cerabrovascular disease did not differ
appreciably between the two areas....Clearly any lirnk
between.airport hoise and mortality must be based on
gounder evidence than has been presented to date if
causality is to be inferred."

This paper is an excellent traatment of the original paper
by Shaw and Meecham and gives adequate attention to most
epidemiclogic concerns of mortality analysis., The review
of the data by Frerichs, et al., indicates that there is no
evidence for a noise effect after controlling for age/race/
sex. As the authors point out, poaltive results would have
been vary difficult to interpret since differences in
people who choosa to live near an airport may differ from
pacple who live elsewhere; thase differences, rather than
noiss, may account for the obgerved diffarences. But these
"negative" effects shown by Frerichs still guffer from
noise exposure not well defined; an ocutcome (mortalisy)
with preblems of diagnosis, age on certificats, etc., and
study design defects (ecological fallacy, langth of
exposure) .

{Scoras on a scale of 0-9)

Nolse Exposure =2
Health Effects =0
Epidemiclogic Method = 7
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Citation: Friedlander, B., Grebermann, M., Wathen, G. and Zeidler, W.: &n
Analysis of Noise and Its Relationship to Blood Pressure in an
Industrial Population. HManuscript, Maryland State Department of
Health and Mental Hygiesne {undated). (English)

Researchers and Institution where research performed;

Stated Purpose:

Community Medicine, Maryland State Department of Health and
Mental Health. :

To tast two hypotheses: (1) prolonged exposure to excessive
nolse levels causes a significant rise in arterial bhleod
presggure; (2) there is a higher incidence of hypertension in
male workers exposed to loud industrial noise over a
prolonged period of time than in those workers exposed to a
relatively low intensity of noise.

Study Design and Sample:

Data Sources

Occupational groups of civilian employees of the Curtis Bay
Shipyard, a part of the U.,5. Coast Guard.

"Historical prospective study utilizing extant medieal

records; no avidence of identification of a spacific

cohort and no information prasentad regarding follow-up or
tracing of a cohort.

441 subjects seleacted from 1783 medical recorde after the
following exclusions: employment less than S years, hyper-
tenaion diagnosed on first visit to clinic, inadequate
blood pressure measurement, unsuitable work history (work
history indicating noise exposure had heen broken in 5 year
peiod or work history not available), female, race not
available, age lass than 35 or not available on the

medical record. :

The subjects were first grouped according to bleod prassure
data available: Group 1 =~ 143 persone who had BP readings
within one year of initial employment and Group 2 - 298
persons who had thelr initial BP measurement at least one
year after employment date or employmant date unknown.
Groups 1 and 2 were further subdivided according to nolse
expasure levels of (a) low noise, < 70 aB, office workers
primarily; (b) intermediate noise, 70~79 dB, skilled workers
employed the majority of the time in shops having a moderate
noise intensity level: (¢) high noise, > B0 dB, skilled
workers intermittently exposed to loud noise on Coast Guard
cutters and in shops. Subjects ware categorized into age
categories of 26=-34, 35~44, 45=54 as of the first BP reading.
No infermation provided regarding method of aacertainment of
cohort; it is unlikely that medical racords represent a
complate cohort of workers at the Curtis Bay Shipyard; work
mobility unknown. '

Secondary data gourcas: axtant medical records of civilian
emplovees of the Curtis Bay Shipyard.
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Bias Potential in Design:

Incomplete identificatiocn of an occupatiocnal cohort with no
information as to nolse exposure status at time of employ-
ment at Curtis Bay and no information that individuals "lost"
to the medical services over the 5 years ware traced to
identify hlood pressure status. Medical records in a Public
Health Service dispensary are probably inadeguate for
identifying an occupational cohort since medical records of
these employees are usually sent with the worker as he moves
from job to job; no information on worker mobility is
available. Comparability of low noise group (controls)
consisting primarily of office workers to high.noise groups
of skilled workers is unlikely for perscnal and environ=
mental factors.

Small and highly selected sample with potential for many
exclusions based on missing data alone; measurement bias
due to use of extant data; selective factors in relaticn to
individuals seeking services suggested by fact that thase
who had bleood pressures taken within first year of amploy-
ment tended to have a higher proportion developing hyper-
tension within the 5§ years than thoge with no recorded bleed
pressures in the first employment year.

Noise Exposure:
Noisae Description: .

Source + Not reported; only indicate noise was measured in the
various machine shops of the shipyard.

Tyba ¢ Industrial; shipyard machine shops; steady or nonsteady not
raported,

Fracquency Composition: HNot reported.

Levels + Measured nolge levels not reported; low noiss defined as <
70 dB; intermediate noise leval as 70-79 dB and high noise
leval as > 80 dB.

Duration of Exposure: Actual durations not reported; all subjects had
been employed at least 5 years.

Instrumentation: Mot reportead.
Measurement Procedure: Not reported, but states that approximate noise levels

were obtained through a study done on the noise levels of
the varjous machine shops by the Safety Department at Curtig
Bay and by intervisws conducted by the investigators with
various shop foremen.

Environmant 3 Uncontralled; relationship of workers to noise sgources not

reported.

Subjects +  All subjacts had at least § years esxposure "to high intermit-

tant noise"; other vecatlonal and avocational noise exposures
not known, History of ear disease not reported. Hearing
thresholds obtained before study but when available wera
uged to look at audiometric data at 500, l000, 2000 and 6000
cps (Hz) to date of racording.

Evaluation 1 Study is poor relative to the identification of noise param-

O

eters., Actual noise levels, frequency composition, instru-
mentaticn and measurement procedures wers not reparted.
Subject information lacking and noise environment not
described.
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Health Effects:

CVS Response

Evaluation :

Blood pressure; elevated systolic blood pressure defined as >
140 mm Hg. and elevated diastolic pressure as * 30 ron Hg.
Individuals with hypertension (DBP > 95 mm Hg.)} on the first
clinic visit wers excluded. Data collected from extant
medical records; no more than 13 blood pressures extracted
from one record.

With use of medical record data standardization of blcod
pressure readings is unlikely and there is an unknown
quantity of missing data. No information provided as to how
rmultiple and varying numbers of blood pressure readings were
treated in identifying new cases of hypertension, Discrep-
ancies between definitions for exclusions by age (<35 years
excluded) and age stratified blood pressure findings {25=-34
years) ., Comparability of Groups 1 and 2 on factors such as
other diseases, family higtory of hypertension, obesity,
stress, environmental conditions of temperature and humidity
are unknown and uncontrolled.

Judging Causal Significance:

Strength of the Association: Relative risks reported for each race-age group:

for total Group 1 ages 35-44, the relative risk was greater

than 3; there was 2.76 times the risk for developing

increased diastelic pressure in the high nolse population as
compared to the lew noise population and 6.36 times the risk

for developing increased systolic pressure in the high noise

as comparsd to the low noise group. Authors raport that o~
although numbers were amall, thera was a noticeable trend '
toward elevated diastolic and systolic arterial pressures in

groups exposed to high noise levels for 5 years. However,
statistically significant differences in systolic pressures

reparted only for 35~44 year olds.

Statistical Methods: Method for destermining risk ratios not given; traditional

Chi=gquare with Yates correction and Cochran's Chi-square
employed, Intermediate and high noise groups combined for
analysis, Did not analyze hearing sensitivity data. No raw
data or mean bleod pressures presented; comparisons
presented in graph form only,accompanied by table of
ralative risks.,

Control for Potential Confounders:

Conclusions:

Authors H

Data stratified on race and age (all male group). HNo
evidence of controlling for other potential confounders such
as family history of hypertension, obeaity, other stress
factors in environment, social class, physical exertion of
work, other diseagses pressnt, etc.

*The data presented indicates that with prolonged exposure
to loud noise of an intermittent nature there is a trend
towards both elevated systolic and diastolic pressure when
comparad to a control populaticn exposed to relativaly low-
noise intensity: that the zelative risk for developing
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hypertension is greater in those exposed to prolonged loud
noise than in controls matched for age and race." Study
needs follow~up with close examination of the trends
found. :

Cvarall Evaluation: .
Although this ostensibly historical prospective study reports
a trend toward the development of elevated blood pressure
among workers exposed to high noise for 5 years as cempared
to workers exposed to low noisa, it suffers from severe
mathodological problems., The occupaticnal cohorts were
incompletely defined and followed, the sample was small and
highly selective, multiple confounding variables were not
controlled, the noise exposure and health variables were
inadequately defined and measured, and analysis was
incomplaete. Communication with the senior author while
attempting to locate the report of this study indicated that
this investigation was a pilot proiect conducted by a group
of summsr students with the Maryland Health Departpent and
waa intendad to be exploratory, capitalizing on data

readily availabla. It is judged by the reviewers that this
raport should be considered as just that, an unpublished
exploratory student project.

(scorea on a scale of 0-9)
Noise Exposure

=1
Health Effects = §
Epidemiologic Method = S
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Citation: Gibbons, S.L., Lewis, A.B., and Lord, P.: Noise and Vibration on
Board Ship. Journal of Sound and Vibration 43(2):253-261, 1975.
{(English}
Researchers and Institution where research parformed;
Department of Pure and Applied Physics, University of
Salford, salford, England.

Stated Purpose: ‘To confirm the results of controlled laboratory experiments
demonstrating that meagurable physiologica) changes occur
in the prasence of stressful stimuli (noise) and that
these physiclogical parameters corralate wall with the
subjective assessment that a person makes of the stimulus.

Study Design and Sample:

+ Officers on board four oil tankers.

i Quagieexperimental design: each officer served as his own
control with data collected while on board ship and expoged
to noise and while on leave or unexposad. Subjects were
selected from four tankers ranked according to noise and
vibration levels (NVR).

Sample of volunteer officers on four oil tankers,

Number of subjects from each tanker (aexposure area) not
given but samples must be small since author states "number
of officers on any one ship rarely exceeded twenty and

was often less”. *

s e

Data Sources: Primary data collection of 24 hour urinary l7-ketosteroid
levals and noise and vibration measurements.

Bias Potential in Design: ’ .
The volunteer officers may respond diffarently to noise
than those who failed to volunteer. Sample size is not
stated but is variable among ships suggesting that the non-
equivalent groups may greatly reduce the egquivecality of
interpretation over what is obtained in a true experiment.

Noisa Exposure:
Noise Description:

Source : 0il tanker noise on four ships; more specific sources not
identified.

YRS : "Objective noise" from tankers, steady or unsteady not
raported,

Frequency Composition: Not reported, but information was recorded on tape
to be frequency analyzed in the laboratory.

Levels: Noise not reported as such but rather "NRV' valuus to
represent tha total acoustic envircament of noise and
vibration ware used, The NRV valuas ranged from 49 to
94 4B, .

buration of Exposure: Not reported.

Instrumentation: "High quality, fully portable aquipment"; no data as to
type, make or model, or compliance with standards.

Measurement Procedure: “Not zeported; measurements were taken at points of
interest to ship's oparators.

Environment ‘: Uncontrolled; layout was not reported although it 1s very
important relative to noiss sources and subjacts who worked
in such areas as workshops, wheelhouse and a manesuvering
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Subjects

Evaluation

Health Effects:

CVS Response
Evaluation

platform. Worker-noise source relationship poorly
described.

No information provided as to history of vocational *
exposure, avocational exposures, hearing thresholds,
history of ear disease, ete. .

The atudy combined the sffects of noise and vibration as a
total acoustic environment, for NRV values. Janssen (1969)
wag referenced relative to defining the NRV. How and
precisely where meagurements were made was not clear., It
is impossible to asgess the effects of noise alona on the
basis of the design of this study.

24 hour urinary l7-ketostercid levels and urinary volumes.
Metheodology for determining 24 hour ketostercild measurements
wag net given. Data were not provided as to control of
adequate urine collections based on creatinine excretion,
factors changing urine ocutput related to intake and
insansible loss related to humidity. The number of samples
and individualsg ag well as the time during the "cruise"
sampling occurred were not described for the reader.
Contrel and "experimental" pericds were not comparable
becausa of variabillity in heat, activity, physical location,
etc.

Judging Caugal Significances

Strength of the Association: Mot reported.

Temporal ralationship of long term exposure to noilse and
change in l7«ketosteroids unclear sipce duration of expo-
sure and sequencs of testing were not given. Somewhat of

4 dose-response relationship between decrease in 17-katoste-
roids and NVR values when the data were ranked by ship.

This must be viewad with caution since within each ship
there were many localized areas of high and low noise and
vibration.

Statistical Methods: Wilcoxon matched pairs test was used to compare the

control and exparimental sets of data,

Control for Botential Confounders:

conclusions:
Authors

Ho data provided on comparability of subjects on the four
ships, The study design is too sketchy to determine if
subjects were randomized to test and control situations,
but randomization is unlikely.

"The four ships were ranked according to WRV...and this
ranking ties in very well with ranked physiclogical
rasponsa in terms of l7-ketostercid changes." {(decrease)
"Inspaction of the median l7-katostercid levels from the
crews of the four tankers indicated that the control
values obtained when the men were on leave had returned
within tha range ocbtained from workers not exposed to
noise. This suggests that officers racover from the ship's
environment whilst on leave."”
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Overall Evaluation:
This study is difficult to assess because of its lack of
attention to reporting partinent details relative to design,
noise and vihration measurement and physiologic measures,
Sufficient data are not given to suggest that officers
recover from the ship's envirenment while on leave.

Noise and vibration treated as separate ratings, if possible
to measurs independently, may have been more informative.

{Scores on a scale of 0-9)
Noise Exposure

=]
Health Effects = 2
Epidemiologic Method = 3
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Citation: Graeven, David B,: The Effects of Alrplane Noise on Health:
An Examination of Three Hypotheses. Journal of Health and Social
Behavior 15{(4) :336=-343, 1974. (English)

Resgarcherg and Institution where research performed:
California State University, Hayward, California,

Stated Furpose: To examine three hypothases of the effects of exposure,
awarsness and annoyance reactions to airplane noise, and
cognitions about alrplane noise on health problems.

Cross-sectional community survey employing a quota sample
of 20% of the females from each of four areas in the exposed
city and a quota sample from selected blocks within a
control city.
t Sample size -~ 552 with 169 from area one {the highest noise
area), 96 from area two, 98 from area three, 88 from area
four, and 101 from the control area.
Selection of sample and response rate not given.
Analysis revealed no systematic relationship between age,
family income, educational background and length of resi-
denca in the community and the noise exposure areas.

Study Design and Sample:

Data Sources : A self-administered qﬁestionnaire digtributed by field
workers sponsored by the Sogiology Department. Source of
data on noise exposure not provided.

Bjas Potential in Design: :
Potantial for self selectien inte study; the noise exposure

areag differed in time in the home with persons who lived
in the less exposed areas spending more time in the home
than those persons who lived in the high nolse exposure
argas suggesting a potential for ecplogic fallacy in intar-
preting findings. No individual exposures waere available.

Noise Exposure:
Noise Description:

Source : Airplane noise.
Type 1+ Unateady.
Frequancy Composition: Not raported.

Lavals: Not reported specifically. City was divided into four
noige impact areas according to the degree of exposure ag
maasured with the Noilse Exposure Forecast (NEP). Area
ona > 40 NEF; ares two = 35-40 NEF; area three = 30-35 NEF
and arga four < 30 NEF. The control arsa was not within
the flight path of a major airzrport.

Duration of Exposura: Not reported.

Instrumentation: Not reported,

Measurement Procedurs: Used NEF which apparently complied with guidelines;
however, it is not clear whether the actual measurements
were made by the author or whether he used airport maps of
NEP aresas.
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"

Subjects 1

Evaluation B

Health Effects:
CVS Respohse

Evaluation

Jdudging Causal Significance:

Uncontrolled; neighborhoods either exposed ar not exposed
daily to airplane noise, .

Females were selected "because they would be in the home a
greater portion of the time and thus would have a higher
lavel of exposure to airplane noise.”  History of individual
vocational and avocational noise exposure, ear disease,
otological examination and hearing threshold data were not
roported.

Study fails to explore the exposure environments with
precision. Weighborhood noise in addition to airplane
flyovers was not considered. It is unclear as to whether
the actual noise measurements were made by the ressarcher or
whether airport maps of NEF areas were used and if those
measures reflect outside or inside the home. The actual
neise exposure levels for subjects were not known. Thus,
the study is lacking in respect to noise parameters.

No specific measures with confirmatory diagnostic tests
employed. Health state assessed with a self-administered
aymptom checklist interpreted by the researcher as measuring
both psychological anxiety and physical hsalth problems,

The general nature of the data while including saveral
cardiovascular symptoms contributes little to the under-
standing of cardiovascular response to airplane noise.

Strength of the Association: For the hypothesis of interest, the correlation

between the level of exposure to airplane noise as measured
by the five noise areas and the number of health probldms
was in the hypothegized diraction, but was not significant
{r = ~,03),

stacistical Methods: Stepwise regression for the total sample and separate

ragressions for the five different noise exposure areas.

control for Potential Confoundars:

Conelusions!
Auther H

i gt g Vol e

One would assume that several major variables were not
adequately controlled in the analysis on the basis of the
following statemsnts: 'The fact that the demographic vari-
ables were not ralated to the noise exposure areas provides
suppart for the research design, and allows for the intar-
pretation of the relationship between the noise exposuras
aroas and health problems as due o tha level of airplane
noise,"..."ths lacter comparison [correlations within the
four aexpasure a:nn:[ was examined because there wara scme
diffarences betwsen the axposcd areas and the control city
that could account for the greater numboer of health problems
in the control city. One differsnce was that contral city
respondents wera somewhat older than persons in the exposesd
eity (29 parcent were ovar 50 yeara of age as compared to
12 percent in the axposed city)."

. ' tob
"...oxposure to airplane noise was the thizrd most important
factor in determining health problems."..."The social and
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psychological approach contributed to a fuller understanding
of the relationship between exposure to ailrplane noise.,.
This conclusion is based on the fact that awareness and
annoyance reactlons to airplane noise were much more impor~
tant in determining health problems than the level of
exposure to airplane noige,"

Gverall Evaluation:

. e  —————s ok, . e

For our purposes, the negative findings of this study rala-
tive to exposure to airplane noise and reporting of
symptoms must be interpreted with caution because (a) the
vary subjective measure of health may not reflect any
cardiovascular response, (b) exposure to nolse is poorly
documented, and (¢} contrelling for potential confounding
variables such as age was not apparent.

(Scores on a scale of 0=-9)
Hoise Exposure

a 2
Health Effects a 0
Epidemiclagic Method = 3
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Citation: Hannunkari, I., Jarvinen, E. and Partanen, T.: Work Conditicns
and Realth of Locomotive Engineers: II. Questionnaire Study,
Mortality and Disability. Scand. J. Work Environmental Health 4
(Suppl. 3):15~28, 1978. (English)

Researchers and Institution where research performed;
. Institute of Orcecupational Health -in Helsinki, the Pinnish
Unicn of Engine Drivers and the Finnish State Railways, 1975.

Stated Purpose: “The primary objective was to pinpoint the needs for improve-
ment in work conditions and occupational health care,,...This
article presents the results of,..the questionnaire study on
work conditions and health and the analysis of mortality and
disability." Implied hypothesis was that different working

» conditions, including noise,were agsociated with differences
in mortality and disability.

Study Design and Sample:

1+  Locomotive engineers {drivers and assistants).

t  Two stage design: (1) cress-sectional study of 437 active
engineers and 183 retired engineers; (2) historjical prospec=~
tive mortality/digability study of three groups: englneers,
other trainmen and rallroad clerks. Clerks and trainmen
used as refarence cohorts,

Sample of all engineers employed on December 1, 1955 (N=43477?
or 437); every 2nd trainman employed on December 1, 1955

-

(N«1575) and all railroad clerks employed on December 1, 1955 (A‘ .
(N=1224).
Data Sources: Questionnaire data and mortality data from medical records.

Biaz Potential in Design:
Ecological data in that individual exposuras were not

determined. Selection bias unknown.

Noise Exposure:

Noise Deacription:
Source t+ Locomotive sngines.,
TYpa ‘t Railroad locomotive engines, unsteady (variable).

Fragquency Composition: Mot raported,

Lavels: Variable; 45% of the measured eguivalaent noise levels
aexceeded 85 dB(A) during measuring period of 0.5 - 2 hours
in the hygienie survey of locomotiva cabs.

Duration of Expesure: "Irregular work hours”, but fairly good attempt to
astimate axposures on basis of achedules., In the mortality
and morbidity analysig, the follow-up period from
Dacembsr 1, 1955 = Decermber 31, 1973, implies a possible
eightesn yoar exposure.

Ingtrumentation: Not reported.

Maasuremant Procedurae: Not reported.

Environment : Uncontrolled:; locomotive cabs may hnve different dimensions
and acoustic chnracteris:ics: noise will vary with position
of worker in cab. d“n"
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Subjects H

Evaluation H

Health Effects:
. QVS Response

Evaluation :

All vocational exposures not reported., Railroad exposures,
though intermittent, were estimated in a falrly good manner
by work schedule histories. Hearing of workers was monitored
routinely; deafness reported in five cases, howaver, ear
disease histories were not explored. Otological examinations
and history of avocational noise exposures were not reported,
Study is weak relative to specification of amount of actual
nolse exposure experienced on the part of each subject.
‘Nofise exposure was variable ~ exposurs could have varied
relative to the worker in locomotive cab and time on the

job. Frequency composition of noise not reported and

actual exposure questionable because measuring instruments
and techniques were not specified.

Illness diagnosed by physician included hypertension,
coronary infarction, other heart disease, hearing problenms,
etc. ag reported by subjects; mortality due to diseases of
circulatory system. )

No criteria for disorders of the circulatory system relative
to disability and mortality given; scurces of mortality data
not stated; terminology and criteria for physician diagnosed
disease not stated, Vibration, working hours, responsibility
"stress" may be major confoundipng factors.

Judging Causal Significance:

Strength of the

Association; Not given,

Statistical Methods: Tests employed, not given. ‘Although reported that

morbidicy and mortality from cardiovascular disorders were
higher among engineers than clerks and trainmen, statis-
tical significance is not clear., Researchers state "the
fact that sngineers had the highest mortality in all five
age groups is a sign of statistically significant evidence
without further, more powerful tests."

Cantrol for Potential Confounders:

gonclusions:
Authors

Overall Evaluation:

Reported and measured vibration levels and temperature varied
among the locomotive cabs and was not congidered in the
health effects analysis, Other potential confounders such
as age, previous exposure, hearing loss, comorbidities, ete.,
not statistically controlled iln the analysis.

"The evidence on the raelatively high risk of digeases of the
circulatory system and tumors of the engineers during the
follow~up period was, as summarized, well established....
According to the results of the study, technical impravements
which lower noise and vibration Eu'a recommended) .

e 1 8 b A PR AL Mo - b it R I % mms N RA L mal

Although exposure varied over time among engineers, the
mortality analysis iz suggestive of an association between
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noise and CVD. Further analysis with statistical control
of major potential confounding variables is needed.

(Scores on a scale of 0=9)
Noiae Exposure

= 3
Health Effects =0
Epidemiclogic Method = S
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Citatjon: Hedstrand, H., Drettner, 8,, Klockhoff, I., and Svedberg,id.:
Moise and Blocd Pressure. Lancet 2:1291, 1977, (English)

Regearchers and Institution where research performed:
Departments of Audiology, Otolaryngology and Internal
Medicine, University Hospital, Uppsala, Sweden.

Stated Purposs: WNot given, replication of Jonsson and Hansson study implied,

Study Design and Sample:

¢ Community survey.

: Cross-sectional comparison with noise-induced hearing loss
versus othar men, HNo details given.
2202 men aged 49-50 of which 393 fulfilled the noise-induced
hearing loss criteria and 376 had normal audiograms.

Data Sources : Not given, previous study referenced is a community survey,
but industrial noise is implied.

Bias Potential in Design:
These inherent in cross-gsectional data; hypertensives and
hearing impaired may have retired, changed jobs, ete.,
earlier then those with no problems; baseline blood pressure
,and hearing less readings not available.

Noise Exposura:
Noise Description:

Source i Industrial noise implied; noise-jinduced hearing loss used
' as a surrogate noise measure,
Tyve 1 Not specified.

Fregquency Composition: Not specified.
Levels: HNot specified. :
Duration of Exposura: Not spacified. '
Instrumentation: Not specified,
Maasaurement Procedura: Not specified.
Environment ; Uncontrolled.
Subjectsa i Hearing thresholds apparently measured after noise exposure.
Noise induced hearing loss defined as 2 65 dB at 3000, 4000
or 6000 Hz and normal tone audlograms as < 20 dB at all
fraquencioes.
Evaluation i Study lacking in all areas of noise exposure - nolse
description, noise measurement, environment, instrumentation
and information regarding subjects.

Health Effects:

CV5S Response : BP measured in supine position, Hypertension defined as
2 160/100 mm. Hg.

Evaluation 1 Definition of hypertension satisfactory. No further data
given.

Judging Causal Significance:

Strength of the Association: HNone observed.

statistical Methods: Not stated; means and s.e. given for normal and
impaired hearing group. .
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Control for Potential Confounders: .
Age and sex controlled; no controls for co-morbidities, etc.

Conclusions:
Authors "The table shows the mean BP's in the two groups together
with the prevalence of hypertension (supine > 106/100 mm Hg).
He significant differences ware found, This accords with

the negative. report by Dr. Takala and others."

gverall Evaluation:

A surrogate measure of noise exposure is uged., Evaluation
is difficult hecause of limited information. However, a
correlation batween degrees of hearing leoass and blood
pressure may have been informative, This appears to be a
raanalysis of a previocus sat of data published in 1975

{Acta Ctolaryngol 79(5~-6):366=-371).

(Scores on a acale of 0-9)

Noige Exposure =0
Health Effect = 3
Epidemiologic Method = 3

ted
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Citation: Jonsson, Anders and Hansson, lLennart: Prolonged Exposure to a
Stressful Stimulus (Moisa) as a Cause of Raised Blood-~-Pressure in
Man. The Lancet 1(8002):86-87, January 8, 1977. (English)

Resaarchers and Institution where research performed:
Jonsson ~ Yolve, Inc., Gothenburg, Sweden.
Hansson - Department of Medicine I, Sahlgren's Hospital,
Gothenburg, Sweden.

Stated Purpose: To determine whether a permanent rise in blocd pressure had
occurred in individuals exposed to nolse severe and
prolonged enough to cause an irreversible loss of hearing.

Study Pesign and Sample:
: Cross-sectional design comparing nolse-induced hearing loss
group versus normal hearing group.
Sample of 196 male industrial workers tested for hearing
loss on routine examinaticn and divided into three groups:
1. HNoise-induced hearing loss 44
2. Normal hearing 74
3. Miscellaneous types of hearing loss 78 (eliminated
from study)
: Completeness and representativeness of sample unknown.

Data Sources : At routinely performed health examination, audiometric test
and BP data collected.

Biaz Pstential in Design:
Diagnostic suspicion bias may be operating - knowledge of
individual's exposure to noise in the industry may hava
influenced BP readings and audiometric tests even though the ]
spacific purpose of the investigation was not Xnown to i
obyervers.

Hoisa Exposure:
Noisa Description:

Souzce : Not specified, only indicated industrial noise.
Type : MNot reported as to staady or unsteady.
Fraquency Composition: Not described.
Levela: Not describwad.
Duration of Exposure: "Repeatad and prolenged exposure", not described
further,

Instrumentation: Not stated.

Measurement Procedura: Not stated,

Envirenment : Uncontrolled, not degcribed.

Subjects : Noise induced hearing loss defined as a loss of acuity
amounting to 65 dB or more at 3000, 4000 or 6000 Hz. No
data as to history of vecational or avocational noisa
exposure, hearing thresholds prior to atudy, ear disease,
hearing c¢enservation program participation, ete. History
of noise exposure alluded to as "prolonged,”

Evaluation : Inadequate relative to noisa exposure factors. lNoise not
described, Loss of acuity at 3000 Hz used in definition of
hearing-loss groups, but hearing only tested at 250, 500,
1000, 2000, 4000, 60C0 and 8000 Hz.
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Health Effects:

CVS Response : One measure of BP in recumbent position after 15 minutes
rest; data collactors unaware of purpose of investigation.

Evaluation +  Inadecuate as a chronic effect measure. HNo guality control

of ohservers stated. BP measured to “nearest 5 or 10 mm. Hg."

is not a standard procedure, not precise., No data given as
to health of subjects, previous BP status or duration of
elevated BP, medications taken. Strict criteria of hypex-
tension (160/100) used.

Judging Causal Significance:

Strength of the Asacciation: None given; but relative odds (R.0.) with C.I.
could have been calculated; hypertensive status of 78
excluded subjects with R.0. would have been informative in
determining whether or not a gradient of risk was present.

Statistical Methods: Student's t-test used to compare BP in hearing loss
groups. Chi~square used to compare number of hypertensives

. in groups. .

Control for Potential Confoundsys:
Potential biasas not addressed were: response or complete-
ness of groupr reliability/validity of hearing and blood
pressure measure; age effect; healthy worker effect - only
included men working at time of study; antecedente-conse=
quence relationship between hearing-loss and BP elevation.
Groups were shown to be comparable as to mean age, but no
evidence of controlling for age.

Conclugions: .

Authers : Average blood prassures were significantly higher (p > .001)
in industrial workers with a noise-induced loss of hearing
rthan in weorkers with normal hearing and the proportion of
hypertansive subjetts warae significantly higher (p » .05}
in the group with noise-induced loss of hearing as compared
to the group with normal hearing, "Out of 196 male induse-
trial workers 44 had a severe loss of hearing at either
3000, 4000 or 6000 Hz but not at other frequencies indica-
ting that this impairment was due to noise." Ne diract’
proof exists that noise caused the BP rise in the workers,
but "the moat reasonable explanation to the presented

findings is that prolonged axposure to a stressful stimulus

may have caused repeatad rises in blood-pressuras leading to
circulatory adaptations and a permanant rise in blood-
pressura,”

Cverall Evaluation:

Study dasign provides inadecquate baseline, exposure and
rasponse data to support the major conclusion that heaxing
lags was asgociated with noise exposures and permanant rise
in bloed pressure.
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(Scores on a scale of 0-9)
Noise Exposure

a3
Health Effects =3
Epidemiclogic Methed = 4
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Citation: HKavoussi, N.: The Relationship Betwesen the lLength of Exposure
to Noise and the Incidence of Hypertension at a Silo in Tehran.
Med. lavoro 64(7-8):292~295, 1973. (English)

Researchars and Institution whare research performed:
Kavousgsi =~ Associate Professor of Occupational Health,
School of Public Health, University of Tehran, Iran., MPH
Thesis submitted to U.N.C. at Chapel Hill, North Carolina.

Stated Purpose:; To investigate the probable relationship between the
duration of exposure to a noisy environment and the
evidence of high blocd pressure among the workers and
employees.,

Study Design and Sample:

1+ Oeccupational group ~ machinery workers in a wheat silo.
Crosg=-sectional data collected in May, 1971,
Sample of 465 men aged up to 39, 40-54, 55«64 years.
Sampling methodology not given, 660 of employees studied.
Men grouped by length of employment, up to 10 years,
11-25 yeara, and over 25 years of employment,

e e e s

Data Sources : Information obtained from forms which were first partly
B filled~in by the subjects and then subgequently complered
after the medical examination.
y Prevalence data with all inherent biases.

Bias bPotential in Desian:
i Selective survival, incomplete ascertainment of total .
group at risk, non=-response blas.

Noise Exposuts:
Noise Description: )
Source + Sile machinery noise, actual machines or davices not
identified. :
Tyne 1 Unsteady machinary noise in a silo.

Prequancy Composition: Not measured.
levels: Not measured (although author said that a judgment about
the intansity of the noise is in the fact that workers could
not understand each other when speaking.)
Duration of Exposure: Not known accurately ~ reportedly worked around
noise of up to 10 years, up to 25 years, over 25 years.
Instrumentation: Not reported. .
Measurement Procedure: Not reported.

Environmant : Uncontrolled; silo for storing and moving 64,000 tons of
wheat.
Subjecta t Only history of exposure in the gilo work situation

reportad, no history of avocational exposure, hearing thres-
helde, history of car diseasa, or otological axamination.

Evaluation : Poor regarding nolse parameters. Sources of noise not
specified. Although noise not measured, it is likely that
it was at & hazardous leval because the workers “"could not
undexrstand each other whan speaking”,
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Bealth Effacts:

CVS Response

Evaluation

The average of three blood pressure readings taken in a
supine positien, five minutes after a ene hour seated rest,
before work in the morning. Hypertension defined as 140/90
or greater, The Vaguez apparatus was used. No data as to
the training of personnal, number of individuals under
antihypertengive treatment, etc,

Data inadequate to judge quality of blood pressure measure-
ment. Temporal relationship of exposure to development of
health effects poor for judging causality - initial blood
pregsures not known.

Judaing Causal Significance:

Strength of the Association: MNo effect parameters specified.
Statistical Methods: No statistical tests given., HNo mean bloed pressure

readings shown. Data classified as hypertensive versus
normal with percentages of abnormal individuals. The 465
subjects were stratified bv age in years, and cross-
claasified by length of employment in catagories of up to
10 years, 11-25 years and over 25 years. Analysis would
indicate that observed differences in the proportion of
individuals hypertensive by length of employment categories
(within age strata) are not significant at the ,05 level.
In fact the 3.7 (% hypertensive in 40-54 year age group and
less than 10 years employment) is barely differant from
13.9% (% hypertensive in 40-54 yeaAr age group with over 25
years employment) at the .05 level of significance.

Control for Dotential Confounders:

Conclugions:
Author

No control of confounding variables except fcr stratifi-
cation into age groups.

Author states "from the table it gan be seen that there is
no case of abnormally high bleood pressure in the first age
catedqory. This means length of exposure to a noisy
environment does not induce high bloed pressurxe in imen under
40 years of age. After 40 years of age when there is a
greater tendency to develop high blood pressure the length
of exposure in a noisy environment can be an additional
factor in inducing thisz condition. In the third age
category there ls a greater incidence of high hloed

pressura becausa age and length of exposure are greater

than in the previous categories." The author concludes that
the resylts of this study show that while the main factor
induecing high bleod pressure is the age of the workers,
among the other factors, duration in exposure to noise

could be another significant one in causing the condition.

COverall Evaluation:

In this study, length of employment is taken to indicate

"duration of exposure to noisa". <The noise variable itself
is not measurad. The gquestionable sampling design, lack of
a non-exposad control group and the -fallurs to control for
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potentially confounding variables makes this study weak
for assassing the affects of noise on the cardiovascular
system, Given the data, the author's conclusions appear
unwarranted,

{Scores on a scale of 0-9)

Hoise Exposure

=1
. Health Effects’ = )
= 2

Epidemiologic Mathod
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Citation: Knipschild, Paul: Medical Effects of Alrcraft Noise: Community
Cardiovascular Survey. International Archives of Occupational and

Environmental Health 40:1B5-190, 1977. (English)

Recearchers and Institution where research performed:
Faculty of Medicine, University of Amsterdam,
The Netherlands.

Stated Purpose: To describe the relationship between aircraft noise and the
pravalence of cardiovascular disease. Seven hypotheses
were spacified.

Study Design and Sample: ,

t Cross-sectional community survey based on "ecological"
exposure as opposed to individual exposure to noise. DRata-
from a CVD survey were catagorized by villages which were
then divided in relation to aircraft noise exposure. Four
villages were designated as suffering from much aircraft
noise and four with less noise in the past six years, but
no study areas with little or no aircraft noise wera
dafined.

Sample size = 2233 participants in high noise area and
3595 in the lesser noisa area.

t  All inhabitants aged 315-54 were invited to participate with
anly 39% in the high noise area and 43% in the lesser noise
area responding. Representativeness of sample in ralarion
to general population not described. Investigator should
have deémcnstrated if there were differences in character-
isties between respondars in high and low noise areas and
hetween responders and non-responders.

Data Sources : Screening survey using standardized metheds - the same
letters of invitation to participate, staff and equipment,
No mention of "blinding" in methodology.

Bias Potantial in Design:

: Eeological fallacy.

:+  Non-respondent bias - only 424 of the adults in the area
rasponded.
Migration out of the area of individuals experiencing
adverae affacts which would tend to minimize differencesa
batwaen the groups, except that in high noise areas persons
with problems may have responded while in the lesser noise
arsas the healthier group may have predominatad.

Noisa Exposure:
Nolse Deacription:

Source 1 Aircraft flying over living area; noige measured in the
canter of the village.
Type +  Adrcraft neiass, unsteady,

Frequency Composition: Not reported.
Levals: "Much noise" (M): B = §0-80 where NNI » 37, "Less

noise" (L): B = 20-40 where NNI = 20-37,
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B = 20 log I{(n.10L/15} « 157 in which I = attribution to B
of all airplanes in a yeaar; n = night factor (day n =1,
night n = 10}); L = maximal dB(A) for each airplane.

(RNI = 4/5 B + 5)

Duratien of Exposure: Not known; M villages "had suffered much aircraft
noise" in past six years, L villages “with less aircraft
noise" had no time given.

Instrumentation: Not reported. )

Measurement Procedure: Not reported but implied to be a standardized
procedure using standardized equipment,

Environment : Living areas with aircraft noise; uncontrolled,

Subjects : No jindividual higtories of exposure or ear disease and no
hearing threshold measurements.
Evaluation i Actual noise levels ovex the six year period could only be

estimated., RActual exposure of individuals rot known., Wide
range of nolse exposure possible in this situation. Other
vocational and avocational exposures not investigated.
Noise equipment and measurement procedures not available
in this article, therefore, lacking regarding description
of noise parameters.

Health Effects: . i
CVS Response : Hypertension defined as BP systolic > 175 and/or diastolic
> 100 mm. Hg.; diagnosis of angina pectoris (standardized
W.H.0. questions); pathological heart shape on x-ray;
pathological E.C,G.; taking CV drugs and under medical P
treatment as determined by heart specialist. [
Evaluation : No original data or description of methods given,
Researcher stated that participants in the high noise area
weres overweight and smoked more, 'but apparantly these
varjables were not controlled. Treatment effacts not
considered.

Judaing Causal Significance:

Strength of the Association: Welghted regresmion line: & hypertension = O,
34B - 0.57 with an explained wvariation of 78% (Each
increase of B by 3 units caused a 1% increase of partici-~
pants with hypertension. A higher regrassion coefficient
was found with women and older people.)

Statistical Mathods; One~gided at 5% o using combination of 2 x 2 contine
gancy tablea (Cochran-Biometrics 10:417~451, 1954).

Dose=Rasponssa Relationship: Detectad when data werse plotted with B (noise
lavel) measured in the center of each villacge,

Control for Potential Confounders: .
Author states that age and sax were controlled In the
analysis. Smoking, overweight and social clags diffarances
were observed, but no details of the analysiz were given.

.
*

Concluaions:

Author : "In areas with much aireraft noise (B > 40) the pravalence
of cardiovascular diseasea appoars to be higher. There is

’ strong suggestive evidence that aircraft noise iz a causal o
factor in cases of cardicvascular disease,” \ﬁ&}
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Overall Evaluation:

e

A prevalence study with low response rate, incomplete
control of confounding variables, that may suffer from
ecologic fallacy and unusual selectlon factors. In additien,
several of the health effect estimates were dependent upon
medical care utilization.

{Scores on a scale of 0~-9)
Noise Exposure

= 3
Health Effects = 3
Epidemiclogic Methed = 4
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Citation: Xnipschild, Paul: Medical Effects of Alrcraft Noise: General
Practice Survey. International Archives of Occupational and
Environmental Health 40:191~196, 1977, (English)

Researchers and Institution where research performed:
Coronel Laboratory for Occupatiocnal and Environmental
Health, Faculty of Medicine, University of Amsterdam,
The Netherlands,

Stated Purpose: To describe long~term effacts of aircraft noise on the
: contact rate with the general practitioner.

Study Design and Sample:

+ Cross-sectional design - all G.P. service contacts with
known population at risk (PAR) in one week (not clear as to
other possible medical contacts in the area).

© PAR in low noise areas is equal to 17,500.
BAR in high noise areas is aqual to 12,000.
1+ Contact rate in low noise area {B < 20) compared to contact
rate in high noise areas (B » 235).

LT

Data Sources : Reporting by G.P. Study single “blinded" in that patients
did not know sbout goals of study; internal control of
otitis and earwax hypothesis suggested G.P, effects on the
result were not probabla.

Potential Bias in Design: (“K
+ EBrelodic fallacy. !
+ Contact rate may not represent independent events, net
stated. ’
: Contact rates may not represent true cross-sectional data
since individuals may seek sarvices ocutside -of the area.
: Self-selaection into services probvable.
+ Practice of visits and consultation may be different in the
various noise arsas.
¢ G.P.m in nolss area were activists in anti-noise pressure
groups.
Noise Exposure:
Noige Description: .
Source 1 Alircraft flying over living areas.
TyDe :  Alrcrafe nolse; unsteady,
Freguency Composition: Not reported.
Levela: Exposed area was divided into three areas to atudy
nolse-response ralationships: Ej: B w 45-55 and Ejt
B w= 35~45 which approximates NNI = 313-50 and EC: B = 20~35
which approximatas NNI = 20-33, Control area B =< 20 or
KNI < 20,
Duration of Exposurea: Exposad village since 1968 (study in March, 1974)
' was lyihg in the direct line of a runway.
Instrumentation: Not reported.
Monsurement Procedure: Not reported. Dutch measure "B" used, type not
described, presumed to comply with standardized procedure. t“i’
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Environment : Uncontreolled; living areas in direct line of airplane
runway.
Subjects : No data as to history of vocaticnal or avecational exposure,

hearing thresholds, history of ear disease or otological
examination. No data on individual subject exposurs.
Evaluation t Wide range of noise exposure possible in this situacion.
Noige equipment and noise procedures not available.
Lacking regarding description of noise parameters.

Haalth Effacts:

CVS Response : Diagnoses of cardiovascular disease by Gaeneral Practitioners;
eriteria used not described; patients seen by different
G.P.s in the different areas. Definition of hypertension
not given.

Evaluation 1 Comparability of data not likely. Unequal age populations.
Many confounding variables,

Judging Causal Significance:

Strength of the Association: No differences found.

Statistical Methods: One=-sided at 5% significance level using a combination
of 2 x 2 contingency tables (Cochran, 1954). Data presented
aa percentages with level of significance for each subgroup.

Dose~Regponse Relationship: For 15-84 year olds, the contact rate for CVD
wag 9% in E;, 6% in E; and 5% in area C.

Control for Potential Confounders:
Aga and gex taken into account in the analysis. No other
confounders considered. Villages differed in terms of
socineconomic status.

Conclusions:

Author :  In studying cardiovascular disease for persons aged 15-64
years it was found that a contact rate in the exposed area
was almost twice as high as the contact rate in the non-
exposed area. In accordance herewith the taking of antihy-
pertensive agents among the 15«84 year old patients was
much higher in the exposed area, especially for the female
patients. This last finding may be explained by the fact
that the women, being at heme and neot working in neighboring
Amgsterdam, were exposed more. It was alsoe shown that in the
week of the investigation almost no airplanes had passed
over the exposed village because of the direction of the
wind. This suggests a long-term effect of aircraft noise
causing this higher contact rata. "This general practice
survey indicated strongly that aircraft noilse increasas the
contact rate with the G.P. for psycholegical and some
psychosomatic problems.”

Overall Evaluation:

Data appear adegquate for an ecological study. Although not
statistically significant and not controlled for confcundars,
there appeared to be a gradient of increasing contact rates
for CVD from the low to the high noise areas.

- .
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(Scores on a scale of 0-9}
Noise Exposure =3

Health Effects =0
Epidemiologic Method = 3
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Citation: Knipsachild, Paul and Sallé, Herman: Road Traffic Noise and
: Cardlovascular Disease:; A Population Study in the Netherlands.
International Archives of OccupaticnalsEnvironmental Health 44:
55~59, 1979. (English)

Regearchers and Institution where research was performed:
Corenel lLaboratory for Occupaticnal and Environmental
Health, University of Amsterdam, The Netherlapds.

Stated Purpese: To answer the question whather people living in a street
with much traffic (noise} run an increased risk of
contracting cardiovascular diseases. Five hypotheses
stated. .

Study Design and Sample:

:  Creoss~sectional, ecologic survey; groups retrospectively
determined.

1 Sample of housewives aged 40-49 living in the eastern part
of The Netherlands., 1342 living in "guiet" areas and 399
living in "noisy" areas.

Response rate - 86%; 1l% did not want to be screened and
3% reported they were already under medical control for
ecardiovascular digease, Differences in participation in
housewives living in noisy streets compared with quiet
streets are not Rnown.

Data Sources : Extant Cardiovascular Screening Program - Consultation
Buraau Project Heart Diseasas.

-

8ias Potential in Design: ' .

+ Ecologic fallacy.
: Self-selection into living in noisy or quiet areas.

Noise Exposure:
Neise Description:
Sourcs : "Autcmoblle noise" from the streets.
Type +  Unsteady.
Frequency Compositicn: Not reported.
Levels: '"Noisy" streets: Lgg = 65-70 dB{A), thus La,>62.5(A)
which represented more than 100 vshicles per hour;
"quiat" streets: Lag = 55~60 dB(A), thus Lyn<62.5(R}.
Duration of Exposure: Not reported.

Instrumentation: Not reportad, no dosimeters used.

Measurement Procedura: Not reported,

Environmant : Uncontrolled; not indicative of where subjects were lccated,
i.e,, in the house, yard, streetc, etc.

Subjects :  No individual data obtained; no history of avocaticnal,
vocational exposures, hearing thresholds, history of ear
problema, ete.

Evaluation 1 Poor design relative to noise parameters. Street noise
other than traffic could have contributed to total noise.
Actual axposures difficult to determine without dosimeters

on subjects.
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Health Effects:
CVS Response

Evaluation

Consultation with a cardiologist; hypertension: use of
antihypertensive drugs and/or a measured BP systolic 2 160
and/or diastolic 2 105 mm. Hg., in rest, sitting position;
angina pectoris according to W.H.O. questionnaire; ischemia
on E.C.G. in rest: possible or probable according to the
Minnesota coding system; heart shape pathology: on x-ray,
according to the cardiologist.

specific diagnostic criteria not given, reliability unknown,
no documentation of types of pre-~existing CV disease.

Judging Causal Significance:

Strength of the Agsociation: Hot given; unable to determine temporal

relationship.

Statistical Methods: Figher's test, one-sided at o = .05,

Control for Potential Confounders:

Conclusjions:
Authors 3

Cvarall Evaluation:

States that "attention was paid to possibly confounding
factors (age, civil status, financial situation, smoking
habits, weight, physical activity)." Groups compared on
these variables and housewives living in noisy streets were
found to be more well-to~do than those in quiet streets.

No -statiatical controlling apparent in the analysis,

"The study gives no indication for a relationship between

traffic noise and cardiovascular disease." The authors ~
suggest that negative findings may be related to the

problem of non-response and confounding factors, the need.

for samples of great size to detect small differences; the

lack of a large difference in noise exposure batwaen the

two groups; the fact that noise could not be estimated

using noise dosimeters.

The "scological” nature of the data limits inferences that
may be drawn from these findings, albeit no association
was cbaarved. ’ :

(Scores on a scale of 0=9)

.Naeise Exposura

=1
Health Effacts = 2
Epidemiologic Method = 7
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Citation: Lees, R.E.M., and Roberts, H.J.: ) Noise-Induced Hearing Loss and
Bloed Pressure. CMA Journal 12C:1082-1084, 1979, (Engliah)

Regsearchers and Institution where research performed:

Lees and Roberts - Occupational Health and safety, Rascu:ce
Centre, Queens University, Kingaton, Ontario.

Stated Purpose: To lock for evidence of a relation betwean hypertension and
noise~induced hearing loss in the work force of a local
indugtrial plant.

Study Design and Sample:

+ Industrial workers,

Cross-sectional with hearing loss group <¢hosen as cases,
postulating that hypertension is a link in the causal
chain to hearing loss.

+ Using health records, persons with hearing loss who worked
in high noise arsas of the plant were selected for study and
stratified into age groups (<30, 31-40, 41-50 and 50+ years).
From these strata a random sample of 62 subjects were drawn
and matched for age and duration of employment with a
control group of 62 persons drawn at random from workers
employed in quiet areas. Noise-induced hearing loss was
dafined as attenuation of hearing greatest at 40Q00Hz and at
least 204B greater than the attenuation at any fredquency
less than 3000Hz.

+ Size of questionable adequacy to represent the population of
both the study and compaxison group.

Data Source: _ Company records and primary data collection.

Bias Potential in Degign:
Cases of hearing loss may not adequately reflect noise
expogure. Difficult to determine gselection bias with strati-
fication by age, drawing of a random sample and matching
within a relatively small plant. Curation of employment and
duration of noise exposure not necassarily equivalent.
Bageline blood pressures and hearing levels were not
available.

Noigse Exposure:
Noise Description:
Source t Indystrial noisea.
Type + Steady state, no impact.
Fregquancy Composition: Not specified.

Levels: Noilsa of between 95 and 98 dBA measured in werk areas
clasged as noisy; areas with amblent noise level of less
than 85 dBA according to records of safety engineer were
clagsified as quiet,

Duration of Exposura: Not specified.

Instrumentation: MNot specifiied.

Measurement Procedure: HNot specified.

Environment 1 Uncontrolled work area.

Subjects : No data as to history of vocational or avocational exposure
other than actual hearing less (greater than 30 dB at
4000Hz) , ear disaase, hearing conservaticn program, etc.
Audiograms wars made after removal from work environment
a minimum of 12 hours and no exposure to loud noiss in
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leisure or recreation during that time,
Evaluation : Poor regarding identifying, measuring and describing
nojse parameters,

Health Effects:

CVs Respohse 3 BP measured by one person using mercury manometer and stan-
dard cuff after seven minute resting period and without
knowladge of the study group to which subject had been
assigned. Hypertansion defined as 140/90 or higher.

Evaluation : Race and sgex distribution of subjects not given. Time (in
relation to work day and noise exposurs) of BF recording
and definition of diastolic BP measurement not specified.

No data regarding comorbidity, pre-emplovment BF, medications
taken, ete. ware provided.

Judging Causal Significancet

Strength of the.Association: None obgerved.

Statistical Methods: Not stated; means and standard deviations calculated
for each age group; "No diffarence between the two groups
in number of parsons with hypertension, nor was there a
significant difference between the groups in the mean SBP or
DEP or either of the standard deviations."

Control for Potential Confounders:
Age and duration of employment matched in the hearing loas
and control groups. No other confounders considered,

Conclusions: . !
Authors : "We could find no evidence of a relation between increased

systolic or diastolic blood pressure and hearing less...lf

a relation hatween BP and noise-induced hearing loss does

exist at high levels of hearing logs, it may be that

elevation of BP is secondary to the strass of a long period

in a noisy work environment. The results of this study

suggest that the raverse is not the case."

Overall Evaluation:

Study is weak in evidence to assess noise exposure Since
hearing loas is used as gurrogata. However, as a surrogate
gtudy, subjects with "noise-induced" hearing loss were iden-
tified from among workers exposed in high noise areas. It
in not clear why such a small random sample of aligible

' subjects was drawn. Mean BP does not riss with age, 5.D.
doas but samples are small within age strata. Small
sample size and the negative rasults suggest concerns for
Type II error. An additional control group of persons with
no demonstrated hearing loss but axposure to a noisy work
environment could have improved the design.

{Scores on a acale of 0-9)

Noise Exposure =]
Health Effect a 8
Epidemiologic Method = 8
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Citaticn: Lees, R.E.M., Smith, €.S. and Wetherall, L.D.: A Study of Stress
Indicators in Workers Exposed to Industrial MNoise. Canadian
Journal of Public Health 71(4):261-265, 1980. (English)

Researchers and Institution where research performed:
Occupational Health and Safety Resource Centra, Queens
University, Xingaton, Ontario,

.

Stated Purpose: HNot explicitly stated; implied that investigation was to
examine the long-term morbidity of people exposed to
prolonged neise.

Study Design apd Sample:
: Occupational groups working in production and material
handling areas,

Hiztorical prospective study, paired-cohort of two groups

of workers, January, l962-December, 1976.

Two groups were selected from 1093 workers in preduction

* and material handling as of January 1, 1962. GSize was
limited by the number of empleyees who had worked axclu-
sively in a low noise area for the entire fifteen year
reriod {88). From the possible 88 in the low exposure
group, 70 were matched by age (within five years), exposure
pericd and duration of employment to the high exposure
group (leaving 36°persons who could not be matched.)}
Workers exposed at 85-90 dBA (intermediate noise level} and
those under age 40 years, so that none would retire during
the study pericd, were excluded in addition to clerical and
manhagement personnal.
Sample size was small and incidence of digease was low.
{Authors indicate that this was a major problem.)

-

Pata Sources : Comprehansive medical records were made available to
researchers.

Blag Potential in Design:
Establishment of the cohort is unclear; uncertain as o

whether any workers in unusual exposures were excluded; no
attrition noted in fifteen years, suggesting an unusual
cohort.

Noise Exposure:
Nojise Description:
Saurcs : "Industrial:" sources of nolse not reported. -

Type + Not reported as to steady or unsteady.
Frequency Compositicn: Not reported.

Levals: "High level" - occupationally expoged to prolonged high
level noise grasater than 90 dBA for a minimum of three
consacutive years (when high axposures were interspersed
with low, the longast pericd of high noise was considered
the exposure peried), "Low level" - less than 85 dBA
ambient noiss for total work history in plant.

Duration of Exposure: Based on eight hour work shifts; 30 pairs exposed
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for 3-6 years; 22 pairs exposed 7-10 years and 18 pairs
exposed 1ll-15 years.

Instrumentation: Not reported.

Measurement Procedure: Not reported.

Environment ¢t Uncontrolled.

Subjects i Used company records to determine history of vocational
exposure, but ne details as to how noise exposure was
measured other than being assigned to a given area of the
plant. No data on history of avocational noise exposure,

. hearing thresholds, history of ear disease or otological
examination, although comprehensive medical records were
availabple.

Evaluation t Poor regarding identifying, measuring and describing noise
' parameters. Use of number of years in the work area is

too general a measure of noise exposure, For both high and
low level noise groups, subject variance in shifts caused
difficulty in pairing on durations of exposure, e.g, 23 low
noise and 56 high noise subjects were on rotating shifts
while 47 high and 14 low nolse subjects were on other
shifts,

-~

Health Effects:
CVS Response : Counts of number of new avents for IHD, hypertension, myo-
cardial infarction as well as paeptic ulcer, diabetes and
mental illness, headache, absenteeism and accidents.
January, 1962 served as baseline of morhidity measurements. (—-\
Evaluation + Health status as of January, 1962, not given; no co-~ '
morbidities, treatments, medications given. No diagnostic
criteriz specified, therefore difficult to assess.

Judaing Causal Significance: ]

Strength of the Aasociation: "In order to ses any meaningful rasults the
increased risk of contracting the disease in the exposed
group would have had to have been in the order of 300 to
1000%. This was not the casa. The risk ratio for any of
the disease catagories at its highest was approximately
two. With this level of risk and with very high disease
incidence rate (1 in 100) it would have required a sample
many times larger than the one available to use inh order to
establish any meaningful rasults.”

Statiatical Methods: Univariate methods of analysis employed, Pearson's
correlation, cross-tabulations and one-way analysis of
variance yielded insignificant x2 and P values. Matching
apparently not taken into acecount in analysia. No daca for
dose=-rasponse relationship available since intermediate
noise level excluded.

Control for Potential Confounders: . :
Groups matched to take into account age, axposure pariocd
and duration of employment., Work shift controlled in
analysis. (Correlation batween noise exposure and shift
r=0,48, p= ,001.)

&
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Conelusions:

Authors

*The baseline medical data showed no si@nificant difference
between the cohorts on the starting date in 1962." There
were no significant differences between the two groups for
both the exposure periods and tetal period of the study in
incidence of first, second and third new medical conditions.
Also there was no significant difference between the onset
of new medical conditions and years of exposure nor age.

 "Medical conditions wers ascertained by type. Due to the

small sample size, the increased risk would have to be on
the order of 3 to 10 times to enable us to reject the null
hypothesis., This was not the case."

Overall Evaluvation: C

The major strength of this study is its historical prospec-
tive approach., Unfortunately, as indicated by the authors,
the sample size was prohibitively small. HNeverthelass, the
validity of the infarences from this study showing negative
rasults may have been improved by a matched pair analysis
of the data in keeping with the matched design and by taking
into account work-shift as a confounding variable, The use
of different exposure periods within the “cohorts" intro-
duces another time varjable which would confuse dose-
response relationships if various noise levels were identi-
fiahle.

(Scoras on a scale of 0-9)
Noise Exposure .

.l
Health Effects = 3
Epidamiologic Methed = §
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" Citation: Malchaire, J.B. and Mullier, M,: Occupational Exposure to Noise
and Hypertension: A Retrospective Study. Annals of Occupational
Hygiene 22:63-66, 1979. (English)

Researchers and Institution where resaarch performed:
Malehaire and Mullier « Industrial Hygiene Research Unit,
University of Louvain, Brussels, Belgium.

stated Purpose: Verifying in two different industries the possible existence
of a link hetween noise exposure and hearing loss and high
BP,

Study Desgidn and Sample:

: Occupational groups ~ car assembly line and wire mill
WOLKErs.

1 Authors describe study ap retrospective, but design appears
to be that of a cross-sactional study using two high noise

' groups and a control group of working individuals not

axposed to nolas, Sybjects were further divided into
hearing loss and no hearing loss groups,

: Sample of males who appear to come from same social stratum,
1030 car assenmbly line workers and 581 wire mill workers on
whom data had beenh collected in the pravious 3-4 years;
excluded those with known histories of CVD, hearing impair-
ments "possibly due to causes other than noise," and labile
BP, 510 controls from same companies '"never exposed to .
noise during working life.” Complateness of sample unknown. '

Data Sources : Company records; collected over a 3-4 year pericd prior to
initiation of study.

Bias Potential in Desian:
Cohort not identified by year of employment, etc., 50
Aifficult to datermine possible bias from exclusions.
Appears to be data similar to "screening" programs in
industry. Data collected over 3-4 year period with poten-
tial measurement biag, survival, diagnestic bias; maasure-
ment not "hlinded"; those persons with known high BP may
have avoided the program.

Noise Exposure:
Noige Description:

Source +  Car assembly line and wire mill "noise" with no idantifi-
cation of specific noise sources.
Type t Fluctuating; car assembly line and wire mill noise,

Fraquency Composition: Not specified.
levals: 52 to 100 dB(A) in car agsembly plant; 93 to 97 dB(A)
in wire mill, In both cases the average emivalant noige
laval = 95 & 4B(A).
Duration of Exposure: MNot spacified,
Instrumantation: Dosimeters, no details given.
Moasgurement Procedure: Taken rapeatedly:; no indication of c:omplinnce with
standards, $.9
Environment 1 Uncontrolled.
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Subjects : No data as to history of vocational or avaocational noise
exposure, but at least "3I-4 years" employment on job when
praevious data were collected, Hearing thresholds: audio=
metric tests performed over 13-4 year pericd; authors '
report no details except hearing deficit groups had average
of hearing levels at 1, 2 and 3 kHz for both ears "less or
greater” {which is confusing) than 25 dB. It is presumed
that authors meant greater than 25 4B unlass a precipitous
loss applies. Otological examinatioeh implied only, history
of ear disease not specified.

Evaluation : Lacking in descripticn of noise parameters, instrumentation,
measurement precedure, history and duration of noise
exposure, hearing cohservation measures, etc.

Health Effacts:

CVS Response : BP taken manwally by or:cupa.r.iohal physicians, according to
the same technique. Individuals with CVD excluded.

Evaluation : Criteria for determining diastolic reading not stated;
failed to specify which BP was recorded (readings taken
over 31-4 year period; unknown number of readings taken in
one agsessment period); failed to indicate whether BP was
measured pre or post work shift: no mention of pre-~
employment BP, antihypertensive medications. W.H.D.
criteria for hypertension used.

Judging Causal Significance:
strength of the Association: No association cbserved batween noise exposure
and BP except "for the 30~139 age group and for the pooled
: group of people with a hearing deficit greater than 25 d8."
Statistical Methods: 27 Chi-square tests were performed with one statisci-
cally significant at the confidence level 2.5%,
Temporal Relaticnship: Unable to determine.

Control for Potential Confounders:

Control of age and hedring deficit through stratification
except that control group apparently lacked data on hearing.
All males of similar social class. Potential confounders
not considered were: noise exposure ather than work,
previous expasure, BP medications, physical activity,
obesity, comorbidities.

Conclusmions:

Authors 1 "...it doesg not indicate apy relationship betwsen exposure
to noise as depicted by hearing deficit and blood pressure
level....Cur study shows that the prevalence of hyperteansion
does not appear to be greater among workers exposed to
equivalent noise lavels of around 95 dB(A} than in the
genaral male working papulatign....exposure to equivalent
noise levels arcund 95 AB(A) cannot be held responsible for
causing hypertensiocn.”
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Overall Evaluation: .

The possgibility of Type II error exists and the study design
used is weak in addressing this type etror. Reanalysis of
the data combining noise exposed subjects in both plants
and defining hypertension as BP > 140/90 (hypertensives plus
borderline subjects). suggests that within each age group,
the percentage of hypertensives increases from "the not
noise axposed group” to “the noise-exposed but no hearing
loss group" to "the noise exposed plus hearing loas group."
Evidence is very weak for concluding that noise around

95 dB cannot "cause" hypertension.

(Scores on a scale of 0-9)

Noise Exposure = 2
Health Effects w5
Epidemiologic Method = 7

Coed
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citation: Manninen, Q. and Are, S.: WNoisa-Induced Hearing Loss and Blood
brasgure, International Archives of Octupational and Environ-
mental Health 42:251-256, 1979, (English)

Rasearchers and Institution where research performed:
Department of Public Health, Faculty of Medicine,
University of Tampare, Tampera, Finland,

Stated Purpose: To investigate the assoclation between exposure to long-
term cccupational noise and SBP and DBP amohg workers in

the Finnlsh engineering industry.

Study Design and Sample: ’ .

: Qecupational groups from engineering factories.

+ Hearing loss levels used as surrogates for noise expasure
levaels.

+ Cross-~sectional data from a systematic stratified sample;
no details given.
Final sample size of 280 persons (198 male and 92 female}.
Subjects classified into three hearing classss: mjld,
moderata and severe losses and compared on BP.
sample size too small to make comparisons among females in
the three hearing classes,

Data Sources : Collected as A part of the METELI Collaborative Project
1971-1976 financed by the Social Science Research Council
of the Academy of Finland and by the Minlatry of Education.

Bias Poteantial in Design: .
Cross~sactional data which may suffer from problems of

selective survival and selection into and attrition fzem
the varicus work areas of the engineering industry. The
severest hearing loss associated with lower BP in the older
group suggasts selection problems in light of knowledge of
pathophysiclogy. WVariablaes on which sample stratified were
not reported. Misclassification may result from empleying
hearing loss as a surrogate measure of noise expogsure.

Nolae Exposurs:
Noige Description:
Source : Generalizad description of produetion lines "varied greatly

with a range of products from huge paper machines and marine
disgsel engines through tractors, outboard motors to shatguns
to delicate electric meters.”

Type 1+ Production line nolse; steady or unsteady not reported.

Frequency Composition: Not reported,

Lavals : Distributions of noise lavels described in detall elsewhere
in article.

Duration of Exposurs: Not reported.
Instrumentation: Not reported,
Meagurement Procedure: NHot reported.
Environment : Not described.
Subjects : History of vocational and avocational noise exposure not
reported; history of ear disease excluded individuals from
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study. Hearing thresholds for both ears were obtained after
noise expogure; tested at frequencies of 125-8000 Hz with
air conducted pure tones using a clipical Majco-audiometer.
Using the frequenciss 3000, 4000 and 6000 Hz, subjects were
classified as having mild hearing loss (Class I, loss of
hearing no more than 40 dB at any of the three frequencies);
moderate loss (Class Il, loss of hearing 45-60 dB) and
severe hearing loss (Class III, loss of hearing 60 4B or
moxre) ., -

Evaluation + Poor study relative to reporting of noise parameters, and
audiometric tests used as a basis for appraisal of long-
term exposure. '

Health Effects:

CVS Response : Casual BP reading, recorded from right uppar extremity in a
sitting position, subject at rest for a few minutes. SBP
recorded using Hg. sphygmomanometer at 2nd sound and DBP at
peint of disappearance of sounds (V) with values read to an
accuracy of 2 mm. Hg.

Evaluation 1 Duration of rest and numbexr of readings taken were not
described. All readings taken by a nurse who apparently was
"blind" to the hearing problem. Duration of employment and
exposure were not stated. There were no controls for con-
founding variables other than sex specific analysis and
axclusive of individuals taking BP medications and relative
waight. In light of knowledge of pathophysiology, it is
difficult to understand the obsarved severs hearing loss
assecliated with less BP change. BP measurement variation
was within expected range except for Hearing Class I, DRP
in males.

Judging Causal Significance;

Strangth of the Assoclation: lNot stated quantitatively, Findings reported
to be somewhat consistent with those of Jonsson and Hansson
although the differences ohservad in previous studies were
larger than in this study.

Statigtical Methods: Student's t-test to indicate differences in mean BP's
between the groups. Data need to be reexamined with
variables unsed in a continuous fashion.

Temporal Relationship: Unable to determine with prevalence data.

Control for Potantial Confounders:

:  Excluded subjects who used antihypertensive drugs or had
chronic urinary infection or had haaring impairment not
attributable to noime damage. Tha mean relative weight of
subjects in the same age/sex group were practically
identical and therefore not considered. The data were
atratified into two wide age groupinga (26-40 yaars and
41~64 years) rather than using age as a continuous
variable.

1 No evidence ¢f controlling for socio~-acconamic level,
length of employmsnt or other environmental variables.
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Conglusions:
Authors

"Results...indicate that there is a relationship betwaen
BP and noise-induced hearing disorder., Prolonged exposure
to industrial types of noige first elevates the SPP and to
some extent the DBP as well. If the nolse exposure
continues, with the resulting savere hearing loss, the SBP
tends to return to normal., DBP seems to either rise or
fall. Obviously, prospective studies are needed to verify
these conclusions,” '

Overall Evaluation: :

[ ——— | ey bt e et BT B e

The cross-sectional design provides inadequate baseline and
change data to support the above conclusions, although the
study presents some evidence of a positive relationship
betwaen noise and BP especially among older males (41-65
years of age). Data raclagsified in a retrospective cohort
manner, since noise expasure data reportedly is available
elgewhere, would greatly enhance this design and perhaps
offar more convineing evidence of a causal association.

It is quasationable as to whether a true control group of
"normal® hearing was employed - appears to uge internal

controls only. Little control of confounders, and when data

were avallaple such as with age and relative weight, they
were not utilized to the maximum as continuous variables in
the analysis. :

. {Scores on a scala of 0=5)

Noise Exposure =2
Health Effects = 4
Epidemiologic Method = §
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Citation: Meecham, W.C. and Shaw, Neil: Effects of Jet Noise on Mortality
Rates, British Journal of Rudiology 13({}):77-B0, 1979. (English)

Researchers and Institution where research performed:
University of Califernia, Los Angeles.

stated Purppse: HNot specifically stated. ", . .a study of mortality rates
+ + .on residents living close to a large jet airport."

sStudy Desgign and Sample: :
: Cross=-sectional, ecologic study using mortality data.
¢ 86,200 population of the test area ~ area of high noise
radiation within the 90 dBA noise contour; 77,968 population
of the control area with background noise level of 45-~50 ABA.

Data Sources:

Mortality : Actual death cccurrences for the test and control areas for
1970~7]1 obtained from computer tapes of Los Angeles County
Department of Health Services. )

Population : U.S5. Census Tapes, Fourth Count.

Bias Potential in Design:

s Design suffers from all of the patential hias inherent in
mortality studies such as inaccuracy in statement of cause of
daath, diagnostic differences, methods of certification,
differences in the medical pervices in the test and control
areas; the roported fact that in both areas only about 55\ '
of the expected deaths were reported in the very poor areas
(reporting errors different in the twe arsag). The data are
ecological in that it is assuned that those dying in the tast
area were exposed to noise and those dying in the control

' Area were not sc exposed to '‘noisa.

Noise Exposura:

Noisa Description: . ) '
Source ; Jet engines in aircraft. . o
Type + Jet engines {(unsteady}. i
Freqguancy Composition: MNot specified.

Lavels: fTeat area: within the 30 dBA noise contour: (90 &BA or
mora); Control area: 45-50 dBA. HRo documentation as to
whether lavelsz were testced in yards, within homes, on
strests, atc,

Duration of Exposura: Mot reported.

Ingtrumentation: WNot specified.

Measuremsnt Procedure: Not specified.

Environment t Uncontrelled; neighborhood flown over by jat airerafe.

Subjects t HNo individual data reported; life styles, history of
axposure, otolegical problems, hearing thrasholds, ete. not
known,

Evaluation : Improper to draw conclusions based upon unknown noise levels,

One would need to know the total exposure of each subject,
ineluding time ahielded by enclesures such as a house or car.

Cod
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Health Effects:
CVS Response  ;

Evaluation

No specific morbidity measures. Authors considered deaths
from stroke and c¢irrhosis of the liver as relevant health
measures, -

Valldity of cause of death critaria not stated (death
certificates, autopsies, percentage of autopsies in the 2
gtoups, humber of deaths in hospitals). There were
significant differences in the populations, espacially
Asiatic (2.7% test group and 18.]% contrel) which may
affect incidence of deaths especially in high blood pressure
related diseases.

Judging Causal Significance:

Strength of the Association: Not reported; unable to determine with

ecological data.

Temporal Relationship: Unable to detsrmine with cross-secticnal data.
Statistical Methods: Chi-square statistics used to test differances between

test and control areas with expected deaths calculated eon
congervative assumption of a 20\ increase in the test area,
Statistics employed to conclude "the increase in death due
to stroke is not quite statistically significant,” is not
given.

Control for Potential Confounders:

Conclusions:
Authors 3

“The two areas were matched as closely as possible In age,
inceme and racial breakdown," but no statistical controls
werse employed when age and race distributions in the groups
were found to differ, -

There was no controlling for other potential risgk factors.

"The major result is that for these two diseases (3atroke and
cirrhosis of the liver), often assoclated with incresased
daily nervous tension, there has bean an increasa in
mortality rates for the area of heavy noise radiation under
landing jet aircraft as compared with an area remeved from
such noise effects.

To sum up, there appears to be a significant increase in
deaths which we attribute to the constant nerve shattering
noise axperienced by people living underneath landing jet
alrcraft. Further studies certainly area needed."

Overall Evaluation:

lacks information on noise paramstars, poor controlling for
confounding, use of mortality data and ecological nature of
data limits usefulnass of this study in judging effects of
reise on the cardiovascular gsystem. The major problem in
the analysis of these mortality data is the lack of
controlling for age and race differences,

(Scores on a scales of 0~9)

Noise Exposure = 2

Haalth Effects = 0

Epidemiclogic Methods 1
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Citation:

II. Mosskov, J.I. and Ettema, J.H.: Extra-Auditory Effects in
Short~Term Exposure to Aircraft and Traffic Hoise, International
hrchives of Occupational and Envirenmental Health 40:165-173,
1977. (English)

111, Mosskov, J.I. and Ettema, J.H.: Extra-puditory Effects in

Resaarchers

Short-Term Exposure to Noise from a Textile Factory. Inter-
national Archives of Occupational and Envirenmental Health 40:

174=-176, 1377. (English)

IV. Mosskov, J.1. and Ettema, J.H.: Extra-huditory Effects in
Long~Term Exposure to Aircraft and Traffic Noise. International
Archives of Occupational and Environmantal Health 40:177~184,

1977. (English)

and Institution where research was performed;

Coronel Laboratory for Occupational and Environmental
Health, Faculty of Medicine, University of Amsterdam,
The Netherlands.

Stated Purpose: A series of thrae experiments to:

Il. Study the effect of combined workload {aircraft and
traffic noise and mental load) on circulatory and respiratory
paramaters;

III. Determine if effects similar to those observed in II
are induced by exposure to factory noise;

V. Study ¢hanges in the cardig-respiratory parameters in
relation to duration of exposure (up to three hours).

Study Desian and Sample:

Data Sources

Bias Potenti

Experiments using 12 healthy mnle subjects aged 19-26 as
thelir own controls.

Design consisted of an adaptation period, rest pericd,
axposure pericd and rest period. Subjacts performed
sessions in random sequence with randem sequence of
axperimental load.

PDetermination of sample size not given.

-

: Contrelled laboratory experiment.

Al in Design:

Some meagure of lability of BP might be cunsidered te take
out tha "reactors.” While in studiaes with large samples,
"reactors” might be randomly assortad, there is less
agsurance of this when dealing with small samplas. Experi-
mants may not adequately simulate real life situations.

Noise Exposura:
Noise Deacription ~ Ref. II:

Source

Type

: Taped noise presented through headphones in “soundproof"
room,
Aircraft noise (take off and landing of seven planes);
traffic noige,

Frequency Composition: Not specified.

Bkl g it et =
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Levels: Alrerafti L,, 8491 dB(A); traffic: L, 83.5 dB(A);
total duration of ‘noise J0-40 seconds: highedt intensity
for 6~10 seconds and free intervals for 40-180 seconds.

Duration of Exposure: Three 15 minute periods of exposure with two reat
periods of 5 minutes inbetween.,

Noise Deacription - Ref., III:

Source : Tape recording of noilse presented through a loudspeaker in
a "soundproof" room.
Type i Textile factory noise,

Prequency Compesition: Not specified.
Levals: Lag 98 dB(A}.
Duration of Exposure: Same as II above.

Noise Description - Ref. IV:

Source i Taped noise presented through loudspeakers in a "soundproof”
room,
Type t  Adrcrafn, twenty flyovers per hour; and traffic.

Frequency Composition: Not specified.
Lavels: Aircraft 89-100 AdB(A), varied; peak value, periods of
20-30 seconds; traffic Leg: 73.2 4&B(Aa).
Curation of exposure: 180 minutes.

Inatrumentation: WNot raported.

Measurement Procedura: Not reported.

Environment : Controlled,

Subjects : All reported as healthy with negative otoscopic, audicmetric,
neuroclogical, cardiorespiratory findings. History of voca-
tional and avocational exposure not given.

Evaluatiaon : Poor, regarding noise factors.

Health Effects:

CVS Reaponse : BP by cuff method; heart rats by cardiotachemeter; pulse
prassure; sinusarrhymia, hand-scored: respiratory rate by
thermistor at nasal opening.

Evaluation : Data as to vwhen and how BP was taken was not recorded;

average or single readings per subject not noted; not known

if examiners wers blind to atudy hypotheses; not noted as to
when respirations and heart rate were recorded - if readings
were not time conatant on cardiotachometer and respiratory
tharmistor, the heart rate response could he affected when
racorded by che minutas.

Changes of decreased heart rate, increased DBP and decreased

SBP do not make sensa. Change in sinusarrhymias indicats a

decrease in paragympachetic tone, but opposite effect

ohserved on heart rate.

Cne wonders about digit discrimination in BP recording.

Judging Causal Sicnificance:
Strength of the Association: Not stated.
Staristical Methods: Wilcoxon tese.

Control for Potential Confounders:
Random assignment of noise type.
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Conclusions:

Authors

Ref. I+ "In this experiment aircraft noise had a slight
decreasing effect on heart rate and systoliC pressure....
In all conditions an increase of diastolic pressure and
decrease of pulse pressure, sinusarrhythmia and HR/RR was
found....in the condition combined load diastolic pressure
was increased also in the periods without noise. Mental
ioad and combined load caused an increase of respiratory
rate, whereas exposure to noise alone did not result in a
{significant) increase,"

"our study.,.strongly indicate(s) that under conditions of
daily work and living, noise exposure may impair information
processing and so decrease productivity and increase the
risk of accidents."

Ref, IIJ: Textile industry noise -~ "Increase of diastolic
blood pressure and of respiratory rate and decrease pulse
pressure and heart rate were observed." '"The effects are
gualitatively similar to those induced by exposure to air=-
craft and traffic noise, and to those induced by perfor-
mance of a mental task."

Ref. IV: “Aircraft noiue (Lgqg = 78 dB(A)) causes decrease

of heart rate, increase of diastelic bleood pressure,
dacrease of pulse pressure.

=Traffic noise (Lag = 73 dB(A)) causes decrease of systolic
blood pressure, increase of diastolic bleed pressure,
decrease of pulse pressure, increase of respiratory rate,
decreasa of quotient of heart rate/respiratory rate.”
“»There is an increase of systolic and diastolic blood
pressure, an supprassion of sinus arrhythmia, and increase
of respiratory rate and a decrease of HR/RR, when exposure
to nolse is combined with a mental task."

“Exposure to both aireraft and traffic noise caused an
increase of diastolic blood pressurs. Such a finding
appears to be important: it at least suggests a causal
relationship between exposure to neise and hypertensgion."”

Ovarall Evaluation:

Although this was a simulation study of aireraft, traffic
and textile factory noise in a controlled experiment, the
lack of precision as to the noise and health parameters
appears to invaljdate the authors' conclusions of a causal
relationship between noise and cardiovascular disesnsa. One
would quesation whethar the random asasignment of nolse type
to s0 faw subjects would adequately control for confounding
factors, Thara were differencas in SBP, DBP, pulse pressure
and sinusarzhythmias batween tha "rest" perioda, This

. alone may mitigate some of tho differences with exposurs.
. It is not clear how and why a Wilcoxon test, usually bast

whan measurament is in an ordinal scale bo:h within and
batween pairs, was applied to the data.
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{Scores on a scale of 0=9)

+ 11 MNoise Expasure =
Health Effacts -
Epidemiologic Method

1I1 Noise Exposure =
Health Effects .
Epidemiologic Method

IV Noise Exposure =
Health Effects =
Epidemiologic Method =
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citation: Ohrstrom, E. and Bjorkman, M.: Medical Symptoms in Noisy
Industries. Journal of Sound and Vibration 58(1):115-118, 1978,

{English)

Researchers and Institution where research performed:
Department of Environmental Hygiene, Gothenburg University,

Gothenburg, Sweden.

Stated Purpose: A general examination of the pleasantness and comfort of
the working environment.

Study Design and Sample:
t  Occupational groups from the machine.and textile industries.

Cross-sectional data.

t 75 workers in the machine industry and 9% in the textile
industry who worked eight hours a day in noisy areas and 49
workers exposed for only a four hour day in the noisy areas.
Sample size questionable as indicated by author « "This
material is based upon two different populations and is
rather limited in terms of number of individuals ~ that is,
male machine workers of rather high average age and length
of employment who work independently and whose work is also
damanding; and female workers of a rather low average age
and short length of employment who have monotonous, unde-
manding jobs which require no special education."

. o
Data Sources : Primary data from interviews and noise measurements. ‘
Bias Potential in Desian:
No data given on participation rate. Groups pooled for
analysis not comparable in major variables such as sex and
age.
Noise E aure:
Noise Description:
Source +  Textile mill machines and machine shep {"striking" to
"impulse" noises.)
Type i Machine shop: noise varied as much as 40 dB(R); textile
mill: noise varied no more than 10 dB(A).
Frequency Composition: Not reported although article statas "the nolse
fraoquency distribution was also analyzed,®
Lavels: Machine shop I‘eq‘ 70-80 dB{A) with peak to background
40 dB(A).
Textile mills: Lag: 3 groupa:
T0-80 4B{A) with paak to background 10 AB(A};
80-9C 4B (A) with peak to background 5 AB(A):
90-100 dB(A} with peak to background 5 AB(A).
Duration of Exposure: Not clear, based on eight hour and four hour work
day. ‘
Instrumentationt Not recorded.
Msasuremant Procedure: Mot recorded; not clear where machines were located
relative to worker; not roported where SLM was located i
while measurements were takenh or when measurements were (-

made.
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Subjects 1
Evaluation 1

Health Effects:
CVS Response

Evaluation

No data as to history of vocatiocnal or avocational expo-
sure, hearing thresholds, history of ear exams,
Poor study regarding quantifying noise and expesure to it,

No specific effects or symptoms related to the cardio-

vagcular system reported. Implied that fatigque may be
related to heart rate and blocd pressure. Health variables
studied were fatigue and other symptoms such as headache,
vertigo, nausea, annoyance. Questionnaire and method used
in obtaining data not given. Prevalence of symptoms in the
general population not known,

pata very subjective with no specific symptoms related to
the CVsS reported. Race and sex distributicn of subjects
not given.

Judging Causal Significance:

Strangth of the Association: Not reported.
Statistical Methods: Correlaticn coefficients calculated (rxy’ £from

categorical daea.

Control for Potential Confounders:

Conclusions:
Authors H

dverall Evaluation:

No potential confounders such as age, sex, duration of
expasura, dust, ventilation, considered although data were
collected. :

"Patigue increases with a higher nois=e level and a longer
period of exposure.” (Correlation 0.96.) "Headaches ara
somewhat less related to noise level than is fatigque,"

Study not very usaful in assesaing effects of noise on the
cardiovascular system.

. {Scores ¢n a scale of 0=-9)

Molse Exposure = 2
Health Effect a 2
Epidemiologic Method = 2
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Citation: Parvizpoor, Daryoush. Noise Exposure and Prevalence of High
Blood Pressurs Among Weavers in Iran. Journal of Occupational
Medicine 18:730-731, 1976. (English)

Researchers and Institution where research performed:
Parvizpaor - Department of Occupational Health, Universicy
of Tehran, Schocl of Public Health, Tehran, Iran,

Stated Purpose: To investigate the effect of long-term occupational
exposura to noise on BP in a generally stable population.

Study Design and Sample:

¢ Occupational groups - weavers in textile industry versus
control subjects from light industry.
Cross-sectional data,
: Sample of B82] male weavers from three textile mills
randomly chosen frem 20 mills with 200+ workers.
412 randomly selected controls of similar socio-economic
conditions working in light industries without occupational
noise exposure.
Size - adaquacy questionable. Basis for 412 controls or
50% fewer controls than exposed not given.

-

-

Data Sources : Primary data cellection. ’ '
Bias Potantial in Desion: -~

Difficult to determine extent te which healthy worker
effect equally likely in weavers and controls. Data eco-
logical in the sense that average noise exposure for the
three mills rather than individual exposures to noise were
used in classifying exposed individuals.

Noise Exposure:
Noise Description:
Source + Not specified; "in textile mill workrooms."
Tvpe : Not specified as to steady or unsteady.
Fragquency Composition: Not sgpecified,
Levels: 96 4B without significant variations. Ne documentation
of noise lavel among control environments.
Duration of Exposure: Not specified.
Instrumentation: Not specifiad.
Meagurament Procedure: Not specified.
Environment : Not specified; insufficient data regarding textile mills
) and workers' locations relative to noise sources.
Subjects + No data as to history of vocational or avocational noise
expomure, hearing thresholds, ear disease; hearing conser=
vation program participation, aste. ,
Evaluation + Poor study in regard to clagsification of noise parameters.

Health Effacta:

CVS Responsa : BP measured in right arm and in sitting position after 5~10
minutes rest; guiet room; prior to work.
Evalutaion : Documantation of family history of cardiovascular disease @:1
i

among weavers, but not among controls. Mo data given as to

.
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health of subjects except that seven with family history of
hypertension and CVD were excluded. Era-employment BP,
duration of elavated BP, medications taken were not
discussed, Standard W.H.Q. criteria of hypertansion used
{(normotensive BP = 140/90; hypertensive BP > 160/95; border-
line = BP inbetween above figures}; BP readings apparently
not standardized and not masked. It is unclear asg to
whether a single or multiple readings were taken.

Judging Causal Significance:

Strength of the Association: Not given hut a crude odds (prevalence) ratic
of 4.13 would indicate a strong relationship.  Findings
consistent with other studies cited.

Statistical Methods: Tests employed not given. ‘"Hypartensive rates (among)
weavers) differed significantly from those of the contral
group (p<90.01)."

Dose~Response Relationship: If length of employment is taken as an indicator
-of noise expasure duration, there was an increase in
prevalence of hypertension with increase in length of

employment,
Temporal relationship: Unable to determine with prevalence data.

Control for Potential Confounders: '
Excluded seven weavers with family histerv of CVD but no
mention of examination of controls. Length of employment
and sex of controls not given., Control group similar to
weavers in socio-economic status; stratified by age. MNo
avidence of controlling for antihypertensive medicaticns,
noise exposure other than work, previous exposure, or other
potential confoundars.

Conclusicns:

Author : "The findings among thosa men employed at the textile mills
show that they have a significantly greater risk of devel~
oping hypertension and that this difference appears already
at relatively young ages (30-39) and increases with length
of employment. In many industrial activities workers are
expoged to much higher neise levels than the 96 dBA observed
at the textile mills studies. The findings reported suggest
that occupational exposure to noise that slightly exceeds
the permisasible levels of B5-20 4BA does produce nonauditory
effects,"”

Ovaeyall Evaluation:
Although the study utilized prevalence data, it presents

some evidence in favor of a noise-BP relatlonship after age
is controlled. Study design provides inadequate haseline
and noise exposure data to support the major conclusion
that noiae above 85«90 dBA produces nonauditory effects,

(Scores on a scale of 0-9)
Noise Exposure =1
Health Effects =3

-

Epidemiologic Methed = & |
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Citation: Proniewska, W., Kalicinski, I., Kinalska, I., Kordecki, R.,
Pawlicka, E., and Swianiewicz, W.: Effect of Nolse on the Lipid
Components of Blood, Acta Phvsiologica Polonica ¥XITI (4) 1705~
710, 1972, (English)

Researchers and Institution where research performed;
t D.A. Kalicinski - Cardiological Clinic, Institute of
Internal Diseases, Medical Academy, Bialystok.
t+ Dr. R, Kordecki - Department of Physlology, Medical Academy,
Bialystck.

Stated Purpose: To assess the changes in free fatcy acid (FFA) level in
blood of spinners and weavers at subseguent time intervals

during an 8 hour ahift.

Study Design and Sample:

1 Occupational groups - spinners and waeavers.
: Crosg-sectiohal data.
: Sample of 12) femalss, aged 20-40 years working in noise
of 110 4B and divided into groups for blood sampling aa
follows:
I = 20 perscns, tested before work
I = 10 persons, tested betwesen 30-50 minutes of work
III = 24 persons, testoed betwean 60-90 minutag of work
IV = 1B persons, tested between 2-3 hours of work
Vv = 10 parsong, tested betweanh 3-4 hours of work
VI = 12 peraons,; tested between 5-6 hours of work ~
VII = 1€ porasons, tested between 7-8 hours of work v
Nine females performing similar work in a room of so=called
ralative silence. These controls were tested before work
and in the Tth hour of work.

Data Sources: Primary data collection.

Biag Potential in Design:
Control and test subject data not comparabla. Study group
@id not have serial blood tests on the same persons as did
the controls, resulting in inadeguate controlling for
intraindividual differences and changes.

Noise Exposure:

Noise Dascription:
Sourcea : Spinning and weaving machina noigses of a textile factory.
Type t+ HNot reported as to ateady or unsteady. Presuma noise from
i spinning and weaving machines is steady.
Frequency Composition: 31,5 to 16,000 Hz
lavela: 110 4B
Duration of Exposure: Subjects had worked 1-10 years in factory room.
Instrumentation: Type not reported: B and X type 2203 apparatus which
complies with ANSI or XSO standards,
Measuremant Procedure: Not reported, but "taken by a team" from the Institute
of Cccupational Health in Textile and Chemical Industries,
lodz.
Environment : Uncontrollad factory room, temperature 24 c, ralative ¢
humidity 78%. Relative locations of subjects and noise ep!
sources in the room are not described,.
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Subjects :

Evaluation 1

Health Effects:
CVS Response

Evaluation t

o exploracion of other work exposure to nolse or avo-
cational exposures. Hearing thresholds, history of ear
disease and otological examinations were not reported.
The specific noise sources were hot identified and noise
measurement procedure was not described. The description
of noise intensity and frequency was too brief to be
informative. In a spinning and/or weaving room nolse
environment, certain frecuencies will be more or less
intense according to the noise source. It is not likely
that a flat response was obtained at 110 4B for all
frequencias hetween 31,5 and 16,000 Hz.

Total serum lipids (turbidity method), beta~lipoproteins
(Koller method), total cholesterol and its esters (Zlatkis
method) , and FFA (method of Dole).

Excluded persons with some diseases. Sample sizes were
small and nonrandem. Implications that FFA and cholesterol
increase with nolse exposure are not supported by the
design which fails te compare serial changes in the exposed
with serial changes in the controls.

Judging Causal Significancs:

Strangth of the Associaticn; NHot stated. :
Statistical Methods: Student's test and Student's paired test for the serial

data ameng controls.

Control for Potential Confounders:

conglusions:
Authors

Overall Evaluation:

Exposed subjects and controls performed work of the same
physical effert under the same conditions of temperature and
humidity. However, a major problem in the study was

failure to contrel for intraindividual differences in lipid
levels by taking serial measurements.

", . ,at least two pericds can be distinguished in the
regulation of lipid mecabollsm during 8 hour exposure to
noise., . . . The lst periocd comprises the first two hours
of work, during which an increase in cholestercl and heta-
lipoprotein cencentration, a tendency toward FFPA rise, and
a slight decreasa in total lipids are observed. . . ., The
2nd period comprises the time between & and 8 hours of work
in noise, when a considerable increase in FFA i3 ohserved,
while the cther lipid substances tested in the blood reach
values similar te those before the work."

The study design prohibits appropriate comparisons of lipid
lavels among noise exposed women and the contrels. The
changes in lipidg which the authors ascriba to noise
exposure may be no more than interindividual variaticn of
lipid levels among women of varying age groups irrespective
of noise exposure. These cross-sectional data (with no
bageline or serial measurements) do not suppert conclusions
of change in lipid levels with change.in duration of
exposura to noise.
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Noise Exposurs
Health Effects
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Citation: Raytheon Service Company: The Effects of a Company Hearing
Conservation Program on Extra-Auditory Disturbances in Workers.
Prepared for U.S. Department of Health, Education, and Welfare,
National Institute for Occupational Safety and Health (Contract
No. CDC-99-74-28), May 1975. (English) ’

Resaarchers and Institutlon where research performed:
Raytheon Service Company, Burlington, Massachusetts.

Stated Purpese: To detarmina whethar there were fewer record entries
indicating extra-auditory problems for workers in noisy
jobs subsequent to the establishment of the hearing conser-
vation program, as compared with those found previcusly cn
the same workers exposed to high worxkplace nolse (95 dBA
or more}.

Study Design and Sample: .
¢ QOccupational groups working in a plant producing large

pressure bollers.

: Baefore-aftar comparison of record entries in the worker
 files for two-year perieds just bhefore (1369=1970) and after
the start of the hearing conservation program {1972-1973)
{a) for those in high noise workplacas by degree of ear
protective usage, (b} for workers in the low noise areas for
the time pariods to provide plantwide variations in problems
betwasn the two time periods and (¢) for the extent of the
differences in the prevalence of extra-auditory problems
between the two groups prior to and following the hearing
conservation program.

Data Sources : Extant employee medical records and nolse survey data.

Bias Potential in Design: .
+ Potential problems of invalidity of the quasi-experiment
relative to history and aging of subjects, regression to
the mean, selection, mortality and changes in instrumen- i
sation for measurements. i
: Placebo effact may be operating and cannot be controlled in :
this design since subjects were not randcomized into hearing
conservation and types of ear protector groups, but all
noise exposed workers became the intervention group.

toisa Exposure:

Noise Description:

Source 1 Boremills, machinery centers, arc-air flame cutting devices,
air  compressors, heavy prasses, peg-cutting machines, large
automatic panel welding machines, chipping hammers, grinding
machines.

Type 1 Induatrial noise used in production of large pressure
boilers; (unateady).

Fraguency Composition: WMot reported.

Levels t Actual noise levels reported for 75 joh titles: takan during
ear protecticn phases of studyr for subject categories
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high noise = 95 dBA or greater and low noise = B0 dBA or
less (measured ambient noise).

Duration of Exposure: Based cn working days and absences. Duration of

Instrumentation:

exposure coyld be highly variable as nonsteady noise is
typical for many of the sources. For the years 1969-1970
there was no ear protection and for 1972-1973 all workers
in high noise area had ear protection available, Charts
show attenuation characteristies of the ear protectors but
no attenuation measures were taken.during 1972-1973. The
intervention measure, use of ear protection, was rated as
"always", “frequently", "infrequently" or "neaver" baged on
the composite judgment of plant safety directox, line fore-
man and investigator. A second measure used was a rating
of "yes" if observed wearing the protector by the project
director or "no" if cbzerved not wearing the protector.
Not reported.

Maasurement Procedure: Hot reported.

Environment s

Subjects

Bvaluation :

Hoalth Effects:
CVS Response

Evaluation t

Uncontrolled; four manufacturing plants: Power Boiler,
Nuclear Components, Tube Mill and Superheater plants.
Facility layouts with workers at their stations. Exact
relationships of workers to noilse sources are not clear for
all subjects.

Amount of axperience at present job explored, but possible
exposures related to othar jobs ware not considered; no
reports of avocatiohal noise exposure; hearing thresholds
obtained before hearing conservation program and after the —~
program. By January 1972, all workers in 90 4B or greater e
areas wore fitted with ear protection {muffs or insarts).
All workers in these noise areas were tasted at least
annually at "six discrete frequencies in each eaxr" 500,
1000, 2000, 3000, 4000 and 6000 H2. Thare were ho signifi-
cant shifts for those wearing ear protection. One presumes
thore ware otological examinatlons and that history of ear
disease was considered. -

Frequency compesition of noises ware not reported, nor was
the noise measurement procedurs or instrumentation; the
axact relationship of workers to the noige in their environ-
mant is questionablae; ambient noise levels vary considerably
depending on the total number of machines and equipment used
in a specific work area; no exploration of avocational noise
exposures. Investigators question the methods used to gauge
ear protection, then state that because hearing showed no
further deterioration during ear protection period, there

is avidence that ear protectors were worn.

Diagnosed medical problems and aymptoms raported by the |

worker: nine diagnostic categories including cardiovascular,
neurological, otological, respiratory, eta. Coders were,

"blind" to the exposure conditions.

Diagnoses mada by physician but no diagnostic criteria are

given and no breakdown inte specific disease categories.

Some of the diagnoses used in the examples are guestionable C 3
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relative to a chropnic clinical state (hypertension and
hemotrypsia). Significant differences in age groups between
the high and lew noise groups resulted in very small
numbers of problems when considered by age. Cardiovascular
diagnoses decreased overall; while major decreases occurred
in the 46-55 year group, there was also a decline in the

< 26 year ags group which usually has a low incidence of
cardiovascular problems. The major limitation of the CVS
data is that of diagnostic weakness.

Judging Causal Significance:

Strength of the Association: Not reported.
Statiatical Matheds: The Wilcoxon Matched-Pairs Signed Rank Test for

individuals serving as their own controls; the Median Test
for comparing the low noise versus high noise groups.

Dose-Response Relationship: Observed if consider degres of ear protection

usage as levels of exposure; workers judged to have always
used their protectors showed the greatest reduction in
frequency of all medical problems relative to their pre-
hearing conssrvation dates, while those rated as never
using their protectors showed the smallest relative change.
However, this relationship failed to appear within the age
categories and was not apparent in the data specific to
diagnosed cardievascular problems. Thus, the dose-response
data must be interpreted with caution.

Control for Potential Confounders:

Conclusians:
Author

Major variables considered in the analysis were worker age,
length of sarvice, job type and work shift. There is no
indication that previous medical history or use of outside
medical services wera explored.

“Expected relationships between rated usage of ear protec-
tors and incidence of extra-auditory problems were orderly
in gsome cases, but not in others, Methodological short-
comings in determining ear protector usage may have heen
responsible for this result....In general, the results were
seen as adding strong support to the hypothesis that
prolonged exposure to high intensity noise increases the
incidence of various medical, accident, and attendance
problems, and that a hearing conservation program can be
benaficial in reducing these prohblems as well as hearing
loss risk."

Qverall Evaluation:

Tthis study provides limited support to the hypothesis that
exposure to noise increases the incidence of medical
problems including cardiovascular., The methodological
shortcomings in determining ear protector usage and speci-
fying diagnostic criteria for determining health problems
coupled with the relatively small sample and short follow-
up period make interpretaticns of the data difficult.

.
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For all medical preblems, there was a demonstrated effect
difference in the high noise group from period 1 to period 2,
but there were also differences from pericd 1 to period 2
in the low neise group without ear protection suggesting
further exploration of environmental factors may be in
order, The data may have bean presented in more succinct
form to make comparisons eagier. All in all, this is an
intriguing study, capitalizing on the use of extant data of
such a nature. that it provided cpportunities to examine
interaction of a number of salient factops in the work
environmaent.

{Scores on 2 scale of 0~9)
Noise Exposure

= 4
Health Effects a b
Epidemiclogic Method = 5
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citation: Semezuk, B. and'Gorny. H.: Studies on the Effect of Noise on
Cardiorespiratory Efficiency. Polish Medical Journal 10{3):
594-598, 1971. (English)

Researchers and Institution where research performed:
Department of Otolaryngology, Medical Academy in Lublin.

Stated Purpose: Present results of studies on the effect of noise on
cardiorespiratory efficiency.

Study Dasign and Sample:

: Healthy men observed under conditions of professional work

in noigse and in an experimental clinical situation.

: Sample of 200 healthy men aged 15-45 years.
S0 individuals tested during stimulation of auditory organs
and 50 individuals (control group) who worked in noise
which did not exceed 65 dB; 100 individuals at their work
stands where the intensity of noise was 80-115 4B with
microclimates similar to the control group, but which were
not conditiong of climatic comfort.
Selection criteria not enumerated and size determinatiecns

not given,
Data Sources : Apparently primary data collaction for this study - not
described.

Bias Poteptlal in Design:
Bias due to selection of healthy workers unknown.

]

Noise aure;
Noise Description:
Source : {1) Audiometer; (2} Pneumatic hammer, Shot-treatment,
Smithy hammers and Compressors.
Type :  Audiometer tones, steady: industrial noise, non-~steady.

Fregquency Composition: (1) Auvdiometer: 500, 1000, 2000 and 4000 Hz:
(2) decibel intensity versus frequency (31.5 to 35,500 Hz)
graph in Figure l.) shows intensity as a function of
frequency.
Levels: (1) Audiometer 100~-110 &B; (2) B0-115 dB "on tha
average,” specific levela plotted on gragh (FPigure 1.1l).
Duration cf Exposure: (1) 40 seconds with a "few minutes interval"
betwaen stimuli; howaver, number of 40 second exposures not
reported, confusing:; (2) 7 A.M. to 3 P.M. = B hours.
Inatrumentation: Hot reported.
Maasurement Procadure: Not reported,
Environment : (1) Controlled; acoustic "darkrooms” of the department,
? soundroom. (2) Uncontrolled; at work stands on the jobn
relationship of nolse sourcas to workers not dessribed,
Subjects : History of vocational and avocatiohal exposures in "healthy
men", rivetars, varnishers, blacksmiths, locksmiths,
gsolderars and sanddiggers not given. Hearing thresgholds and
history of ear disease not reported; "normal auditory
crgans” implies otological exams were performed.
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Evaluation 1 Article not precise as to amount of noise exposure experi-
enced by subjects or relationship of noise sources to
subjects. Methods and procedures on p. 595 confusing
the word "noise" in the sentence separated by Figure 1.1
could refer to pure tone "noise” stimuli as well as work
related noise,

Health Effects:

CVS Response : CRIS ~ index of cardiorespiratory efficiency, made up of
vital capacity, apnea (breath-holding} and heart rate. A
decrease in CRIS implies decreased efficiency,

Evaluation :+ In all {mest?) cases the vital capacity did not change, but
apne2 time decreased and/or heart rate increased. Apnea
time is very much affected by subjective factors (concen-
tration}. Contrels seem adequate, Clinical significance
of CRIS and disgease is unknown and unstated. No data given
to indicate it is a significant indicator or risk of
cardiovascular disease.

Judging Causal Significance:
Strength of the Association: WNot given.

Statistical Methods: Not stated, although significant findings reported.
Apparently no allowances for regression to the mean in
testing for differaences in CRIS.

Control for Potential Confounders:
No controls on age, length of exposure, socie-economic oo
status and other risk factors. Control group of 50 and 100
individuals tested at work site, were in similar temperature,
hunidity conditions., Wearing of ear protectors not

- reportad.
Conclusions; '
Authors :  "In 73% of the examined individuals after 8 hours of work

in noisa of 90-115 4B intensity the CRIS value decresased by
2-8, on the average, while in a control group of 50 persons
who worked in much less intensive noise (65 dB) such changes
were not observed....This may be an additional proof that
the investigated changes of the cardiorespiratory index...
are due to strong and long lasting acoustic stimull.”

Overall Evaluation: :
The clinical significance of the health ocutcome measure is
very questionable. Failure to control for potentially
strong confounding variables reduces the ugefulhess of the
findings. Thig gtudy contributes little to the understan-
ding of the ralationship of noise exposure to cardiovas-
cular response,

(Scores aon a acale aof 0+9)

Neise Exposure = 3
Health Effacts =2
Epidamiclogic Methed = 3

€9
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Citation: Takala, J., Varke, S., Vaheri, E. and Sievers, K.: Noisa and
Blood Pressure. The Lancet 2:974=975, November 5§, 1977.
{English)

Researchers and Institution where research performed:
Takala -~ Department of Public Health, University of
Tampere, Tampera, Finland.
varke ~ Department of Public Health, University of Turku.
Vaheri - Institute of Occupational Health, Helsinki.
Sievers - Department of Public Health, University of
Helginki.

Stated Purpose: None; implied comparison of mean BP of men with a hearing
. defect of noise-exposure type with mean BP of men with
normal hearing, Cites Jonsson and Hansson's finding of an
agsociation of BP and hearing loss; implied replication
study. However, states data were obtained in 1973-1974,

Studv Design and Sample:
. 1 Community survey, screening program in 1973-1974 of a
middle-aged population. .
+ Qroas-sectional design,
Sampling methoedolegy not given., 93% participation rarte.
Data provided for men aged 40-59.
Sample of 32 men, whose work exposed them to noise and who
had impaired hearing of noise exposure type with a thres-
hold of hearing 65 dB or moras at 4000 and 6000 Hz; 67 men
with normal hearing, threshold at all taested frequencies
20 dB or less, exposure to noise not given,

Data Sources : Screening program with all inherent biases.

Bias Potsntial in Design:
Selective survival, migration bias, problems in ascertain-
ment of total group at risk.

Noise Exposure:

Noise Description:

Source + No data given except for ssleeting individuals with and
without hearing loss,

Type t MNot specified, other than subjects "whose work exposed them
to noige,”

Frequency Composition: Not given.
favels: Not stated.
Duration of Exposure: HNot specified.
Instrumentation: Not-specified.
Meagurement Procedure: HNot specified for noise parameters nor for hearing
acuity measures.
Enviranmant : HNot specified.
Subjects : Vocational noiss exposure, history of avocaticnal exposure,
nistory of ear disease, otological examinaticn wers not
. specified. Hearing thresholds cbtained after noise
axposure. A screening level of 15 dB used and then thres-
hold determined ac 500, 1000, 2000, 400¢, 6000 to 8000 Hz.
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Noise exposure type hearing loss defiped as threshold of i
hearing 65 dB or more at 4000 and 6000 Hz; normals as
thresholds of 20 dB or better.
Evaluation : Poor relative to nolse, as no descriptive data regarding
noise parameters or measurement wera provided.

Health Effects:

CVS Regsponse : Single BP reading; right arm; mercury manometer; subject .
gitting for 3-5 minutes with cuff on arm, accuracy of
2 mm. Hg.; 5th phase DBP recorded; subjects had BP tested
after 45 minutes rest; hypertension defined as > 160/100
mm. Hg., Personnel trained in BP measurement. BP observer
masked to audiometric results.

Evaluation :  hdequate for community survey. Temporal relationships of
"exposure" to development of health effects poor for
judging causality. Individuals under antihypertensive

, treaatment apparently were not excluded.

Judaing Causal Significance:

Strangth of the Association: No effect parameter specified.

Statistical Methods: Student's ¢ test ~ neither the mean systolic nor the
mean diastolic pressure readings showed statistically
significant differences between the normal hearing and
noise dafect group., However, BP was obssrved to be higher
in the hearing loss group which was also significantly
oldar than those with normal hearing.

~
Control for Potential Confoundersg: . '
Ne confounders including age were taken into consideration. .
Conclusions!: '
huthors : The authors recognized some of the problems inherent in the
data and essentially made no inference about affects;
*eoincidence of high bloed pressure and & hearing defect of
a nolse-sxposurs type (s not sufficient evidance of a
causal ralationship,®
Overall Evaluation:
Study contributes little to assessing the effects of noise
oen the cardiovascular system. There is no description of
the noisa, and methodology and findings are dascribed too
briefly to evaluate well,
{Scoras on a scale of 0=9)
Noise Exposure = 0
Health Effects LIE:}
Epideniologic Method = 4
(3
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Cltation: Yazburskis, B.I,: EBEffect of UDltrascund and Nolse on the

Cardiovascular System of Operators of Powarful Acoustic Units,
Hyglene and Sanitation (Gig. Sanit.} 36(3):105-107, 1971,
{English} .

Researchers and Institution where research performed:
clinic of Occupational Diseases of the Erisman Research
Institute of Hygiena, Moscow, .

Stated Purposa: Studied the responses of the cardiovascular system to low
frequency sound among scientific personnel, laboratory
technicians and workers cperating powerful acoustic units,
viz., emitters of 8, 18 and 20 kc with outputs of 98~
106 db.

Study Degign and Sample:
i Quagi-experimental -~ experimentsz in an ultrasonic labora~
tory under work conditions.
t 36 healthy laboratory workers (21 men, 15 women) divided
into three groups: '
10 people operating an ultrasonic disperser of 20 kg with
power cutput of 160 db;
14 operators of 18 ko emitter, with power output up to
100 db;
12 oparators of 8 k¢ emitter, with power output up to
132 ab.
No criteria for sample salection or assignment to groups.
Subjects wore ear plugs during experiments.

Data Sourcesa : Primary data ccllection.

Bias Potential in Design:
i No control group may lead to spuricus conclusions.
1 Low frequency ultrasound misclassified. Range of 8 ke~

20 ko is within hearing range. (Above 20 ko is ultrasonic.

Subjects wore earplugs which may have affected, in varying

degrees, the lntensity level of noise arriving at the ear,
1+ Membership and selective reporting hias may cperate gince

gubjects had been working with ultrasound for 2-5 years.

Noige Exposura:

Noise Cescription:

Source ¢+ (1) A "RUZ" ultrascnic disperser of 20 ke, (2} an emitter
of 18 ke, (3) an emitter of 8 kc.
Typa 1+ "Low frecquency ultraaound."

Frequency Compasition: (1) 20 ke, (2) 18 ke and (3) 8 ke.
Lavals: {1) Up to 160 db, (2} up to 100 db and {(3) up to

132 db. "Up to" allows a wide variation and is not specific

enough for studies of sound effects.
Duration of Exposure: "4-5 hours a day." Alsc "most" of the subjects
raportedly had been working with ulcrasound for 2-5 years,
Instrumentation: Not reported.
Meagurement Procedura: Not reported.
Environment : Not described; "ultrasonic labeoratory.™
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Subjects : No data as to long-term historias cf noise exposure,
hearing thresholds, ear disease, etc.

Evaluation + Although noise description was strongest area of this
study, it was lacking information. Author misclassified
noise as ultrasonic when it (8 ke to 20 ke) was within
range of normal hearing.

Health Effects:

CVS Response : ECG and blood pressure. Measured changing amplitudes of P
wave, T wave, Q and S waves during the day. No controls and
no allowance for changing voltages associated with electrode
inpedance changes. No criteria for "abnormally large T
wave" given. Definition of ST change of "ischemic" type
not defined except as 1-2 mm. depression. No definition of
QX. "Objective ECG data" do not have any meaning when
ralated to subjective feeling of "constrietion or palpi-~
tations" since no irregularities of heart beat noted.

Evaluation 1+ No data available on the significance of change in decreased

Bp, decreased heart rate, changes in amplitudes of P, Q, T
. waves. The significance of QT-TQ ratic change or its

meaning is unknown. Risk evident in delay in "recovery"
after the Mastar's exercise tolerance test is unknown., No
controls were used. The "junctional" (conjunction) ST
deprassion obsarved towargd the end of the test is not a
significant CV response. Tha P wave change compared to the
"physical" effect is interesting, but may be just that, a
differance due to sedentary versus activity response.

+

Judging Causal Significanca: .
Strength of the aAssociation: None provided.

Statistical Methods: Not given.

Control of Potential Confounders:
Ho evidance of randomization into groups or statigtical
control of variables.

Conclusions:

Author t Workers engaged in the operation of high-powar acoustic
units displayed reduced heart rate, enlarged T wave,
diminished P and R waves and reduced systole:diastole ratioc,
Exercise caused a downward shift of the RS~T segmant of the
ischemic type immediately after work with ultrasound, BP
fall towards the end of the workday and did not return to
its initial level 5 minutes after an exercise tolerance
test in all groups. The workers complaints were correlated
with tha RECG data. "The result suggests that low-
frequency ultrasound and ascunds of high intensities (100-
160 db) are nonspecific atimuli that are liable to produce
changes in the activity of the cardiovascular system,
apparently without going through the auditory organs,....An
important c¢onclusion is that the cardiovascular responses

, evoked by ultrasound and high-intensity noilse are directly ;

opposite to those produced by physical woerk." ‘ (.,.ﬁé
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Overall Evaluation:
Quagi-axperimental design of industrial workers offers

little in support of an aticlogic hypothesis because of
misclassification of noise exposure, lack of controls on
external comparisons and rather sketchy and vague

presentation of data,

(Scores on a scale of 0-9)
Noise Exposure

= 2
Health Effects s 2
Epidemiclogic Method = 2
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Citation: Andrukovich, A.I.: The Effect of Industrial Noise in Spinning and
Weaving Factories on the Axterial Pressure of Operators. Gigiena
Truda i Professional'nye Zabolevaniia 9(12):30-42, 1965. (Russian)

Researchers and Institution where research performed:
State Hospital, Russia.

Stated Purpose: To study dynamics of the arterial pressure in workers of
spinning and weaving factories.

Study Design and Sample:

: Female workers in a Bendery Silk combine and textile-

" weaving factory.
Cross-gectional comparison of workers compared to the popu-
lation from which they were drawn; no evidence of true
eontrol group,.
Sample of 846 operators of spinners and weaving machines
within the ages of 16-49 vears, and 1-5 years employment
with blood pressures compared to the mean age-specific
indices in a female population of 8972 in the given
geagraphic area.

Data Sources : Extant records from successive comprehensive physical
examinations in the autumn and other seasons between 1959«
1963,
Bias Potential in Design: ' .’“
Ne real control group available, selection bias (both noise
exposed and local population appear to have unusually low
mean blood pressures); potential attrition bias during
follow=up from 1959-19G3. It is unclear as to whether each
of B46 operators was agsessed each year or whether the
sample rapreaented multiple cross-sectional samplings of the
same population of workers over the five years.
Noise Exposure:
, Nnise Description:
Source : Semi~automatic machines VKR-4% and $p~50, winding machines
) VKR=49 and SP=50 and "Textima",
Type + Machine noise in a textile weaving factory.
Frequency Composition: "High frequency noise" with no actual frequency
components reported.
Levels +  1In weaving sections 99-102 dB; in spinning sectiona 87-88 4B,
Duration of Exposurs: Employad 1~-5 years. Subjects worked over threa
. shifes while standing and periodically moving from one
machine to another. Shifts undefined. '
Instrumentation: Not raported.
Measurement Procedursg: Not reported.
Environment : Work sites in textile weaving factory; uncontrolled. Layout
of noise sources in relation to workers not deacribed.
Subjects :+ History of other employment in noise occupation not reported.
No information provided as to history of avocaticnal noise
noiss exposure, ear discases, hearing thresholds, Q« i
-
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Evaluation : Information regarding fraquency components of noise, duration
of exposure to noise, instrumentation and measuring procedure
is lacking in this study. It is not clear that the noise/
vibraticn, light and dust content of the spinners and weavers

are comparable,

Health Effects:

CVS Response : Arterial blood pressure meagured (4-8 times, ? from 1959-
1963) by the acoustic method of Korotkov-IAnovskii with Riva-
Rocci mercury manometer, 15-20 minutes after leaving work on
first shift. Hypertension defined as 140/85 mm Hg.; hypo-
tenaion defined as £ 90/50 mm for the 16~19 vear group and
£ 100/60 mm for the 20-49 year age group. No information
provided as to how hlood pressure values for the age-sex-
specific general population were obtained for the study
period 1959-1963.

Evaluation : Total population and study population prasent remarkably low
syatolic and diastolic pressures. No information given as
to cquality of the measurements or training of the observers.’
Method for selecting and/or averaging pressures for clas-~
sifying as hypo or hypertensive is not explained.

Judging Causal Significance: ' .

Strength of the Asscciation:; Not stated quantitatively.

Statistical Methed: Groups compared on proporticns with hypertension and
hypotension. If the same group of women was examined at
succesgsive intervals over the five vear period and there were
comparable control measurements, a trend analysis may have
baen more informative than proporticnal compariscns. Method
of analysis is unelear. Mo statistical tests provided.

Control for Potential Cenfouncders:
Age controlled by stratification into five year age intervals.
Family history, weight, treatment, co-morbidities not

considered.
Conclusions:
Author : "Arterial pressure was higher in female weavers compared to

the mean age~specific indexes for arterial pressure in

women of the control.”..."The processing of the data obtained
damonstrated the statistical gignificance of the higher
levels of the systolic pressure within the age groups 16-19,
30~39 and 40-49 years."”

Cverall Evaluatioh:
This cross~sectional study of the effects of noise on biood

prassures in a population with remarkably low pressures, may
have been more useful had the author provided information as
to the salection and assaessment of the control population of
8972 women. Although it is stated that there was no
statistical difference in artarial pressure between the spin-~
ners and weavers whare the noise levels varied, it would
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have been interesting to see if there was any gradient in
blood pressure response between these groups of workers and
the general population control.

{Scores on a scale of 0~9)
Noise Exposure

a2
Health Effects L)
Epidemiclogic Method = }

&
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Citation: Barhad, B., Gradina, €., Mihaila, I., Deculascu, F., Marineseu, V.,
Cristecu, I. and Miclescu, S.: Investigations on the Effect of

Industrial Noise and Vikrations on the Bedy. Ergonomics and
Machine Design, Vol. II, International Labor Office, Geneva:727-

734, 1969,

Researchers and Institution where research performed:
Institute of Hygiene, Bucharest, Rumania,

Stated Purpage: To demenstrate the ¢hanges in the cardicvascular system, the
motor analyzer and the nervous system, as well as thosae of

the auditory analyzer, at the time of work operations
accompanied by noise and vibracions.

Study Degign and Sample:
1 Workers at the smelting division of a large ironworks.

Crogs-secticnal pre-post shift design using subjects as
their controls.

t 132 workers exposed to noise during the working day: no
non~exposed controls or replication of study under nen-noise

conditions; length of work day not stated.

Data Sourcas 1 Not specified.

flas Potential in Design:
Can only judge shert-term effects from these data; intra-

individval variation may account for much of the difference
attributed to noise.

Noise Exposure:
Noise Description: .
Source + Smelting shop; actual machines and scurces not identified.

Type + Noise due to smelting in an ironwerks plant with super-
. imposed background noise; not reported as steady or nonsteady.
Frequency Composition: Spectrum extending over seaveral octaves (Hz given
by authers but available copy teco poar for translation).
Levels { Between 98 - 127 4B,
Duration of Exposure: Not reported.
Instrumentaticn: Hot reported.
Measurement Procedure: Not reported.

Envizonment : Uncontrolled; smelting division: relationship of workers to
noise sourcas was not reported.
Subiects : 100 of tha 132 workars had been employed in the smelting

division more than five years. MNo data provided as to
other job exposures, avocational noisa exposure, hearing
thresholds or ear disease.

Study is very poor in specification of nolise parameters and
especlally poor in failure to indicate sources of noise
relative to actual noise intensity each would produce at

the subjact's ear.

Evaluation H
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Health Effects:

Cvs Response ; Systolic and diastolic blood pressure; pulse rate; digital
plethysmography to assess condition of central nervous
system; motor analyzer functions tested by the coordination-
rhythmestrength test; auditory analyzer; and new cases of
disease.

Evaluation : No information provided as to diagnostic criteria, defini-
tions, measurement procedures, conditions of subjects at time
of measurements or time (other than pre and post work) during
the day the assessments were made. Clinical significance of
measurements recorded is unknown.

Judging Causal Significance:

Strength of the Associationi Not available from before-~after measures
because no control greup comparisons were made; cross-
sectional comparison of new (no time relationships stated)
cases of disease showed workers in the smelting division to
have 1.9 times as mahy respiratory diseases and 1.26 times
as many circulatory diseases as workers in the motor
division (7 drivers). No data for determining dose-response.

Statistical Methods: Dpata presented as percentages; nc inferential
statistical tests stated.

Control for Potential Confounders:
No evidence of control for age, sex, weight, co~morbidities,
physical exertion, hearing levels or int:a-indivzdual

variation.
-
Conclusions:
Authors : "...under the effcct of work carried out in noisge...most of

the workers showed toward the end of the work dav a decrease
of the systolic and diastolic pressure which varied between
7 and 14 mm Hg. compared to the values found at the
beginning of work."..."Tha study of the clinical and statis-
tical morbidity of smelting division workers shows, in
ralation to workers in the motor section, a significantly
higher disease rate" [1.26 for circulatory diseasa],..."Cur
rasults show that, undar the influence of noise and vibra-~
tions, ¢hanges appear which are shown by disturbances of

the functional condition of the entire o:ganism, and not only
of the auditory analyzer."

Gvarall Evaluation:
Study provides poor information for assessing long-term

extra-auditory noise effects. There ls no information given
about gampling, intra-individual variation of wvalues,

guality control of exposure or response variables, There was
inndequate statistical analysis with no controlling for
confounders.

(Scores on a scale of 0~9)

Noise Expoaura =1
Health Effects . =0
Epidemiologic Mathod = 3 ¢'$
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Citation: Britanov, N.G.,: Effect of Neise and Acetone on Female Workers in
Acetate and Polyvinyl Chloride Fiber Factories. Gigiena Truda i
Professional'nye Zabolevaniia 2(12):15-19, December, 1979,
{Russian)

Researcher and Institution where research performed:
Institute of Occupational Hygiene and Occupational Diseases
of the U.5.5.R. Academy of Medical Sciences.

Stated Purpose: ' To study the combined effect of noise and acetone, a wide-
. spread toxic substance belonging to the first category of
narcotics.

Study Design and Sampla:

: Female employees in acetate and polyvinyl chloride chemical
fiber factories, working under varying chemical and noise
conditions. . .

: Cross-sectional comparisons of three groups:

Group 1, Workers of spinning sections with noise at

maximum permissible level (MPL) and acetone at maximum
permissible concentration (MPC) (200mg/m3).

Group 2. Workers of warping section of acetate fiber factory,
with noise lower than MPL and acetone at the level of MPC.
Group 3. Workers of the rewinding and twisting sections
where noise was at the MPL or higher and acetone 3-6 times
lower than MPC.

Total sample of 113 women, ages 23-49 years with 6-10 years
of employment. Blood analysis run on 101,

+  Completeness of sample and reascens for preceeding exclusions/
logses not given.

Numbers of workers within each of the comparison groups not
given.

Data Sources : Safety studies Iin the plant and detailed medical examinaticns
by a team from the Institute of Occupational Hygiene and
"Occupational Diseases of the U.S5.S5.R. Academy of Medical
+ Sciences.

Bias Potential in Degign:
Unable to determine the potential degree of selection and non-
response bias, Sample size small and of unknown variahility
within groups for investigating hypertension. Limited
combinations of noise and acetone environments are inadequate
for estimating all possikle interactive affects if this ware
desizable,

Nolse Exposure:
Noisa Description:
Source : Spinning, warping, rewinding, twisting machines.
Type : Continuous, wide-band, industrial noise: "energy demination
in the region of medium and high frequencies.”
Frequancy Composition: Spectrum of noisa plotted for frequencies versus dB
level in six sites within factories.
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Levels

Not uniform in the various sectiona. Chart shows 6] to
BO00 Hz and approximately 50 to 100 4B ranges for plotting.
Most intense noise in spinning section of acetate factory
{approximately 90 dB from 125 to 2000 Hz according to the
chart) and in the twisting section of both plants {chart
shows approximately 98 dB rising at 63 dB which indicates
noise may have been even more intense at lower frequencies.)

Duration of Exposure: Questionable; workers moved from one machine to

Instrumentation:

another continuously. Most of the subjects had been
employed &~10 years.

B & K noiss meter used for measuring noise.. Compliance
with Standards not stated, however, all B & K equipment is
high quality.

Measurement Procedure: Not described; states that noise was measured by

Environment

Subjects

Evaluation

:

H

Haalth Effects:

CVS Response

Evaluatien

3
i

generally adopted methods.

Uncontrolled, acetate and polyvinyl chloride chemical fiber
factories. Noise sources relative to workers not described.
Hearing thresholds obtained before work, three hours after
work and after leaving work. Otolaryngologist performed
otological esxamination, but history of ear disease not
reported. No information provided on history of avocational
noise exposures.

This study of tha combined effects of noise and acetone
failed teo report information in detail. B & K noise meter
is an insufficient descriptor although it implies adequate
instrumentation. Maximum parmissible noise levels for
subjects referenced to GOST 12.1.003-76, but levels were
not reported. The actual duration of exposure to noiss is
questionable since workers continuously moved from one
machine to ancther.

Frequency of complaints including pains in the heart regien
and weakness with increased fatique,

Arterial blood pressure with WHO definitions used to define
hypertension. ¥For adults, borderline hypertension defined
as BP in the range 140/90 ~ 150/95 mm Hg.:; lower levels
considered normal and hypertension defined as arterial blood
pressure of 160/95 mm Hy. and higher,

Also included waere physiological studies and hearing tests,
Definition of static work endyrance as egual to heart rate

rasponse to isometric exercise, 306 of maximum, is questionable.

No information provided as to whether or not blocd pressure
and complaints were assessed blind to the noise exposure of
subjects, the number: of observers, the standardization of
the questionnaire, or the squipment and procedures used in
taking blood prassures. Time BP was taken is not stated,

Judging Causal Significance:

Strength of the Association: Not stated as such, but reports hypertension

and bordsrline hypertension as 30% in Group 1, 27.5% in
Group 3 compared to 9.7%  in the low noise group (Group 2)
for a prevalence ratio of approximately 2.8.
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" geatistical Methods: No evidence that statistical testswere applied to the

data.

Control for Potential Confounders:

Conclusions:
Author

Author states "to exclude the age factor, the results of the
obgervation were standardized", but it is unclear whether
~ standardization was used throughout the analysis or only

with the blood analysis, No aother potential confounders such

as obesity and social class were considered in the blood
prassure analysis.

: "1. In workers exposed to the combined effects of noise at

the lavel of MPL or 5-11 decibels higher and to acetone
within the limits of MPC, and alsoc in those exposed to the
isolated effect of similar noise, functional alterations of
the nervous system following the pattern of neuro-vascular
dysfuncticn and neurotic reactions, and borderline and
arterial hypertension, were more frequent,

2. Alterations of physiological functions (visual-motor
raaction time, endurance of static work) were more
pronounced in workers exposed to the simultaneous effects
of noise and acetone than in those exposed mainly either to
noise or to acetone.

3. Alterations of the hearing sensitivity during a work
shift reflect the effect of noise."

Overall Evaluation:

Prevalence data, although not subjected to statistical
analysis,offers suggestive evidence of an association
batween hypertension and noise level, Weaknesses of the
study include lack of evidence of quality control of the
data, potential self-selection and pessible confounding by
many environmental variables.

{Scoras on a scale of 0-9)
Noise Exposure

=5
Health Effects a3
Epidemiclogic Method = 2
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Citation: Burger, F. and Klimes, J.: Changes of Some Physioclegical Factors
During Physical Work Under the Impact of Noise. Vojenske
2drayotnicke Listy 44 (1):32-37, 1975. (Czechoslovakian)

Researchers and Institution where research performed:

Stated Purpose:

Study Design and

District Unit of Hygiene and Epidemiology, Ceske Budejovice.

To test the classic methods by which physical performance is
determined in sports physiology, and observe the changes of
indicators which occur when the subjects are exposed to
noisa.

Sample:

Quasi~experiment of 20 untrained conscripts aged 19.3 + 0.9
and divided into two groups:

{1) half exposed to short-term noise pressure in the course
of a 20-minute workout on a bicycle ergometer with a one=-
stage weight of medium intensity (600 kpm/min} and acoustic

. pressures of 90, 100 and 110 dB;

Data Sources

(2) half exposed for 2 hours to acoustic pressures of B0

and later 100 dB, both with same spectrum: bicycle ergometer

series of 2 ascending, leasa-than~ maximal weights of 600

and 900 kpm/min at 60 revolutions a minute, & minutes for

each degree of weight, with a one minute break between,

Observations during first 5 minutes of recuperation.

Tests conducted in the Latin square to avoid habituation;

subjects were pretested under no nolse conditions. /

Experiment.

Biaz Potential in Design:

Noige Expogure:

Selection bias possible; effects may have been confounded
with groups if replication sets of respondants were not
assigned different specific Latin squaras which probably
was not possible with tho small subject poocl and shert
saries of experiments.

Noise Description:

Source

Type . H

The noise of tank motors with a known sgpectrum, recorded
and conveyad to the experimental room by twe loudspeakers.
Tank motor noise (recorded); steady noise presumed on the
bagis of precise lavels reported,

Frequency Composition: Stataes npoise of known spectrum, but companents of

Levals

the spectrum not reported.
10 subjacts = short-term: 90, 100, 110 4B;
10 subjects ~ long=-term: 80, 100 AB.

Duration of Exposurs: Short-term: 20-minutes during workout;

Inatrumentation:

long-term: 2 hours,
B & X Band Analyzer with the characteristic A, probably
meaning noise leval measured on A scale.

Measurement Procedures: Not reported.

Environment

Controlled; laboratory conditions in an experiment.

&
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Subjects H

Evaluation ,

Health Effects:
CVS Response

Evaluation H

No information about conscripts provided other than age of
19.3 years. No history of vocational or avocational
exposures, or ear disease. Hearing thresholds apparently
not obtained. ’

Although authors report a known spectrum, the frequency
composition of the nolse was not reported. Noilse measure-
ment procedures and subject characteristics were not
descrihed.

Oxygen consumption, ventilation, pulse frequency with EKG
evaluated with a one-channel electrocardiograph.
Experiment demonstrated a decreased pulse rate response and

increased P wave amplitude with high noise levels. While

a decreased pulse rate may indicate parasvmpathetic arcusal,
the significance of the ? wave changes is unclear and
probably does not imply myocardial metabolic effects as
suggested by the authors.,

Judging Causal Significance:

Strength of the Asscciation: Not stated quantitatively.
Statistical Methods: Test of pairs.

Control for Potential Confounders:

Conelusions:
Authors

Sample of questicnably small size to adequately control for
potential confounding within the guasi-experimental design.

"Even though our experiments allow the c¢onclusicn that.a
decrease of physical ability does not eoccur, it is, in view
of its effects upon the circulatory system, impossible to
affirm unconditionally that exposure to noise is completely
harmless to the organism.”"..."but that its naegative effects
will become manifest after an exposure lasting a number of
years, The use of protectors against noise does not
Frevent its effects upon the circulatory system."

Qverall Evaluarion:

A e i e s e S U U

This quasi~experiment is weak in that it did not involve
sufficient numbers of groups to make possible random
asaignment of intact groups to treatments as a better means
of control. These data are insufficient to warrant
inferances as to effects after noise expcosura lasting years.
The study is of interest because it simulaces industrial
noise, suggests to the authors that possible adaptive
mechanisms may reduces the threshold of stimulation at high
lavels of longeterm exposure and shows that while ear
protactors may protect hearing, they did not prevent the

~affsct of noise upon pulse frequency,

{Scores on a scale of 0-9)

Moise Exposure s 4
Health Effects =9
Epidemiologic Method = 4 .
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Citation: Capellini, A. and Maroni, M.: Clinical Investigation of Arterial
Hypertension and Coronary Disease and the Possible Relationship
with the Work Environment in Workers of the Chemical Industry.
Med ravero 65 (7-8):297-30%, 1974. (Italian)

Regearchers and Ingtitution where research performed:
Occupational Health Clinic "L. Devoto" of the University of
Milan, Italy.

Stated Purpose: To investigate the possible risk factors for the cardie-
vascular pathelogy in relation to work activity.

Study Design and Sample:
: Ogcupatiocnal groups in a chemical industry near Milan.

: Cross-sectional data.
1286 men and 60 women representing 98.6% of the factory
emplovees responded and were categorized into four age
groups: £ 35 vears old, 36-~45 years, 46-55 and over 55
years of age. Considering 1l characteristics of the enviraon-
ment and of the type of work, each homogeneous group was
evaluated for disease frequency.

Data Sources : Screening program in a factory with diagnostic follow-up
of 180 suspected of having disease

Bias Potential in Design:
Selective survival recognized by authors, Sample gize of
women too small for controlling for sex.,  Description of
dasign too scanty for evaluating the adecuacy of the *
"homogenecus groups” used in the analysis. No indication of
the number of workers exposed to noise and not exposed nox
their characteristics.

Noise Exposure:
Neoise Degcription:

Ssurce + "In laboratories of chemical .industry”; sources not reported.

Type :+ Chemical industry noises; not spacified as to steady or
non~steady.

Frequency Composition: Hot reported.

Lavals 1 Not reported,

Duration of Exposure: Hot raported.
Instrumentation: Not reported.
Measurement Procedure: Hot reported.

Environment : Uncontrolled; positions of workers relative teo noise not
described.

Subjects + Hiatory of vocational, avocational nolse exposure, and ear
disease not reported, Hearing thresholds of workers not
reparted, .

Evaluation : Although investigators report intanse noise = on the order

of B5/95 ABA was significantly correlated with disease, all
noise parameters and important subject eritaria were
ignored. It was inferred that evaluatjons of noise aexposure
ware indexed in semi-quantitative terms based on pericdic
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Health Effects:
CVS Response

Evaluation

instrument samplings; a subjective determination was made
for work positions where samplings were not available.

Hypertension defined as SBP higher than 160 mm Hg. and DBP
higher than 90 mm Hg., confirmed with at least two measure-
ments repeated on several days by cardiology specialists.
Coronary disease: myocardial infarection, diagnosed by
specialist on history and/or from EKG and VCG readings;
progressive angina pectoris with or without corresponding
EKG's at rest and under stress; positive exercise stress
test defined by exercise precipitated chest pain or
abnormal 5-T response to exercise (flat or descending

$=T or O0.lmm or greater).

Health putcome criteria are well defined, however,
numerous confounders ares present.

Judging causal Significance:

Strength of the Association: Not reported.
Statistical Method: Chi-sguare and weighted regression with prior logistical

transformation of the disease frequency. Unable to determine
temporal relationships of the variables from the correla-
tional data. No evidence provided of dose-response rela-
tienship.

control for Potential Confounders:

Conclusicns:
Authors

e e o A ok b e e 4 et d e e mn g earm e T s i

age and shift schedule ware identified as confounding the
obgearved associations; the frequency of hypertension by

age groups was not significant for any of the ll factors
studied; hypertensive subjects among day workers were
cldarly older than those among the shift workers suggesting
to the authors that nhypertensive subjects, especially if
elderly, go from shift work to that of daytime work., Using
a weighted regression analysis it was observed that the
probability of coronary disease in noise exposed workers of
a given age group was nearly identical to that of nonexposed
workers in the next age group. There is no indication that
blood pressure and sex were considered in that analysis.

"Qur data indicate that the risk quota for coronary

diseass due to exposure to intense noise is equal to that in
the ncn-expesed population by an increage in age of 10 years.
«++On the hasis of the indications of this series of
research and the results of our investigation, it may be
concluded that the hypothesis of an eticlogical or promocing
role of intanse noise in the genesis of coronary disease is
vary probable.”" Mo correlations found between hypertension
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and noise , nor with stress, lighting, temperature, work
monotony, vibration, work schedule, pay, physical exertion,
high work rhythm.

Overall Evaluation:

' The study desigh and noise exposure variable were described -
gso poorly it is difficult to evaluate this reseaxeh.
Although the sample consisted of 1346 workers, there was no
indication of the number exposed to nolse and not exposed
to noisa. The health measurement with verification of the
diagnoses and the statistical analysis were the best
faatures of this investigation.

{Scores on a scale of (=9)
Neise Exposure = 0

Health Effects = §
Epidemiologic Methodw 1
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Citation: Cieslewicz, J.: Attempt to Evaluate the Extra-Auditory Impact
of Noise Upon the Workers &f a Weaving Mill in the Cotton
Industry. Medvcyna Pracy 22(4):449-45%, 1971, (Polish)

Resesarchers and Institution where research performed:

Stated Purpose:

IV District OQutpatients' Industrial Clinic in Lodz.

To determine if there is a causal relatjonship between
excessive noiss levals and the occurrence of certain .
diseases among the workaers at the mill (weaving and spinning).

Methods:

Study Design and

Data Sources

Occupational groups in weaving andéd spinning mill in Peland;
in weaving 490 women and 212 men; in spinning 353 women and
252 men; workers categorized into age groups of 18-29, 30~
39, and 40-49,

Cross-sectional study conducted in 1968-1969,

702 weavers exposed to noise exceeding the IS0 hygienic nerm
of N=B5 (values ranged N=96-~116} compared to 605 spinners
exposed at the 84-90 dB. Weavers used their own ear
protectors and stopples and were exposaed to a hot climate
and cotton dust in the air within the norms., $pinners were
organized in three shifts with a weekly rotatiocn and in
certain areas were exposed to dust poliution exceeding the
NDS norms.

No information provided as to completeness of sample or
data missing from personal files.

Periocdical medical examination data from personal files aof
workers, “together with other information concerning
disease, work disability, soclal and housing conditions and
the particular microvenvironment at work." Noise tests
copducted by a team from the Institute of Cccupational
Medicine at Ladz in April 1969. ’

Bias Potential in Design:

Selection bias, selective survival and measurement bias are
likely given the data sources, design and disgcussion by the
author. In the weaving department, the hypertension rate
increased when taking into account workers transferred,
resigned and with disabjility pensiens: in the spinning
department workers with health problems ware routinely
transferred to less demanding jobs whereag weavers warea not.
Also the criteria used in hiring new workars were believed
to contribute to lower disease frecquency ~ years of amploy-
ment not given for spinners. The population samples and
their work enviranmants simply were not comparable on many
variables (age, sax, years waorked, transfer practices, dust
levels, temperature, etc.)}. Prevalence data does not
allow determinatian of temporal relationship between noise
exposure and health conditions.
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Noise Expasure:

Noise Description:

Source : Not specifically reported; noises in weaving and spinning
mill,
Type : Industrial; not reported as to steady or nonstgeady,

Frequency Composition: Figqures presented show frequencies 31.5 to BOOO Hz
compenents with highest levels in 500, 1000 and 2000 Hz
range for the weaving rooms, Based on the figures, it
appears that noise extended above B000 Hz, the highest
frequency reported. No data provided for spinning reoms.

Lavels : Plotted for weavers; ncise exceeded the (ISO noxm) N B5
curve for octaves 250-8000 Hz, yielding values N=56-116.

Duration of Exposure; Not reported other than in years employed; most
workers in weaving had worked 15 years or more in the mill,

Instrumentation: Not reported.

Measurement Procedure: WNot reported, however, from the figqures showing the
noise values it ig presumed that measurements were only
taken in the center of weaving rooms. Compliance with
standards not reported, measurements were made by a team
from the occupational instituta.

Environment : Uncontrolled, weaving and spinning milil.

Subjects t Only data presented relative to history of vocational noise
exposure was that for workers in the weaving department
where 44% had already worked 15 years or more in the mill,
16% had worked less than 4 years; 21% for 5~9 years and 19%
for 10~14 years. History of avocational exposures and ear
disease and hearing thresholds were not reported,

Evaluation : Sources of noise and duration of exposure were not reported,
nor was the instrumentation and procedure for measuring

: noise. The noise envircnments were inadequately described

i and subject information was lacking. The noise parameter
data in general were poor. While both environments
apparently had relatively high neoise levels, no data were
provided for the spinning section.

Health Effects:

CVS Response : Hypertension defined as BP higher than 150/95 mm Hg.;
neurotic syndromes indicated by the occurrence of standard
symptoms described by Musial and Cwynar and gastric and
duodenal ulcers determined by X=-ray.

Evaluatien + Diagnostic criteria and definitieon of hypertension specific
and adequate for cross-sectional analysis. No information
given as to method of measurement or conditions under which
bloed pressures were taken, Periodic examinations indicate
multiple observers and unstandardized techniques.

Judging Causal Significance:
Strength of the Association: Not stated quantitatively but tabled data show
' for females over 50 years,35.9% hypertension for weavers
compared to 16.1% for spinners; for men over 50 years,
25,9% hypertension for weavers compared to 9.6% for spinners.
Statistical Methods: Chi-sgquare tests employed.
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Control for Potential Confounders:

Conclusions:
Author

Presented data by age categories. Since spinners and
weavers ware vary disparate on age with weavers being
younger but having worked for much longer periods of time
than spinners, age and length of employment should have
been taken into account together in consideving blood
pressure effect. Substantial differences were found between
men and women in relation to the number of years worked.
When the data were adjusted for years employed, the differ-
ences in hypertension rates for men and wemen wera not
statistically significant. Although the author reports

that the position held, heusing circumstances, distance
between residence and work place and smoking did neot have a
marked statistical impact on disease frequency, the data
were apparently analyzed univariately and for the weavers
oply. Apparently rotating shifts were pot taken inte aceeunt
in any of the analyses. The author reports that individual
protactive devices usad over the vears by the workers did
not protect them against extra-auditery effects of poise.
The workers were ostensgibly protected against hearing loss,
but no data wersprovided on hearing thresholds.

"The analysis of the frequency of illness among the workers
of the weaving and spinning (hard waste) mill has shown
clearly that hypertension, neurotic syndromes, and gastric
and duodenal ulcers are more frequent among the workers at
the weaving department. This difference must be connected
with the sharply different working conditions of the two
groups and, especially, with the extent of exposure to noise
poliution.”

Overall Evaluaticn:

Although this study coneludes that hypertension occurred more
often among people in the weaving department (high neise)
than among the pecple working in the spinning rooms, this
conclusion cannot be defended given the cross-sectional study
dasign, the evidence of selection bilas and the failure to
control in a multivariate sense for the many potential
confounders such as age, social class. The strangth of the
study lies in its potential for consideration of multiple
variables in a large group of workers.

{Scores on a scale of 0-9)
Noige Exposure

=1
Health Effects = 7
Epidemiologic Method = 3
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Citation: Demeter, I., Drasoveanu, C., Cherestes, I., Kertesz, I. and
Demeter, E.: The Interrelation Between Sonic Trauma and
Arteriosclerosiz. Otcorinolaringologia 24(3):197-203, 1979.
{Rumanian)

Researchers and Institution where research performed:
City Hospital, Baraolt County Covasna and ENT Clinic of
Tirgqu=-Mures, '

Stated Purpose: To look inte a possible interrelation between sonic
trauma and arteriosclerosis, two pathological entities
frequently encountered.

Study Design and Sample:

: 100 male workers in a cval mining enterprise; mean age 45
years and 1-13 years exposure to neise.

¢ Cross=-sectional data.
Divided workers into 3 groups according to audiometric
results:
Group 1 = normal- hearing;
Group 2 = incipient sonic trauma;
Group 3 = advanced hearing loss;
Groups 2 and 3 were combined for analy=is and .included 74
of the 100 workers.
40 workers (including all hearing levels) were measured for
cholesterol, triglycerides, ophthadmeologic axam, ECG's and

ponderal index for the performance of additional studies. r*“
Ne indication as to how subjects were selected or the total
worker group from which the 100 were salected.
: Sample size probably insuffient considering the number of
variables investigated and the high prevalence of response
variables. '
Data Sources : Periodic ENT exams and tenal audiometry ons hour after work;
complete examination of subgroup of 40 workers.
Bias Potential in Design:
Selection bias potantial high ~ no information given as to
sample sslaction.
Noise Exposure:
Noise Deseription:
Source t Not reported.
Type : Briquetta making in a coal mining enterprise; steady or non-
steady noisa not fndicated,
Frequency Composition: Not reported.
Lavels : 90-105 4B; however, these levels are questionable if
intended to represent levels over 11 years.
buration of Exposure: Prec¢ise exposures for individuals not given; 1-13
years of exposurs Yeported.
Instrumentation: HNot reported.
Meagurement Procedure: HNot reported.
Environment : Uncontrolled; coal mining enterprise with no further details .
given. » €rd
8-122
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Subjects : Vocatjonal exposures with coal mining ranged from 1-13 years.
‘ Mo informatien provided on additional vocational exposures,
avocational exposures, nor on history of ear disease.
Otoleglcal examination and hearing thresholds abtained on
N all subjects.
Evaluation :  Study ls inadequate in specifying noise parameters; however,
ENT exams and audicmetric evaluations were performed.

Health Effects:

CVS Responsa : Sublingual vessel morpheology - Mulfay's method, cholesterol
levels and blood pressure measures. No information provided
regarding instrumentation or measurement.

Evaluation : No criteria nor definition of high blood pressure given.

The valildity of sublingual vessel morphology is unknown; its
correlation with atherosclerosis is unclear and its presumed
relationship is not referenced nor described in any detail.

Judging Causal Significance: :

Strength af the Association: Not stated quantitatively; however, on the basis
of the data presented one could calculate a rsalatively high
odds ratic of sublingual vessel changes given sonic trauma.

Statistical Methods: Peinstein's set theory with the aid of Venn diagrams.
This appears to be a very cumbersome approach to analysis of
data utilizing so many variables.

Control for Potential Cenfounders:

Data avallable on age, length of exposure, hearing loss,
family history, pondaral index, smoking history, hyper-
tensicn, etc. for at least 40 workers. It is unclear as to
whieh, if any, variables were controlled in analyses of
sonic trauma, vascular changes and hypertension other chan
for the stratification on hearing trauma and categorization
into ewo age groups. The risk factor score for arterio-

* selerosis included some 9 variables for a £inal analysis.

Conclusions:

Authors ¢ "l. The noise plays an inducing rele in arteriosclerosis.
2. The artariosclerosis favors the cccurrence of sonic
trauma.

3. The occurrence of sonic trauma is earlier in subjects
over 40 years of age expesed to neise.”

Quarall Evaluation:

This paper contains the elements of a good study in that it
implies the possibility of examining effects of noise on
sublingual vesgsels, blood pressure and cardiovascular risk
factors while controlling for age, sex, length of exposure
and hearing less, However, the exposure variable, noise, is
poorly documented, and the data do not appear to be examined
in appropriate fashion. It ls unclear as to what, if any,
contrel or reference group the authors were utilizing. The
correlaticnal data presented in this study do not appear to
warrant tha strong inference reflected in the authors
conclusions.
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(Scores on 2 scale of 0-9)

Noise Exposure
Health Effects
Epidemiologia Method

2
2
2
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Citation: Folprechtora-Stenzlova, A., Janicek, M.: The Effect of Neise and
Other Factors on Blood Pressure in Workers in Heavy Industry.
Caskoslovenska Hygiena 11(7):394-405, 1966. (Czechoslovakian)

Resenrchers and Institution where research performed-
District Station for Hygiene and Epidemiclogy, Olomouc
lst Clinic for Internal Medicine, School of Medicine, Qlomouc

Stated Purpose: To study the impact of different levels of acoustic stress
upon blood pressure values,

Study Design and Sample:
: Male workers in three foundries producing malleahle cast iron

" and cast stzesl.
: Cross-sectional comparison of 944 workers divided into group A
with noise levels in their work area of 74.8-95.1 dB; group B
with noise levels in work area of 107.9 dB, women and technical
personnel pot exposed to the neisy envirenment full-time were
axcluded.
No information as to completeness of the sample or noise areas
studied; ne data as to nen-response.

Data Sources : Survey measurements of blood pressure and nolse measurements,
histories collected at time of BP measurement.

Bias Potential in Design:

: Selection into sample, selective survival, selective recall.

Noise Expogura:
Noise Description:
Source + Equipment which produced malleable cast iron, grey and spneroidal

cast iron and cast steel; the only Specific sources listed
wera molding machines and tumibling barrels.

Type :+ Foundry noise; not reported as to steady or nonsteady.
Frequency Composition: Not reported,
Levels : Sroup A: 74,8 to 95.1 4B {Lin); average = 92.3 4B (Lin)

Group B: 103 to 124 dB (Lin); average = 107.9 4B (Lin)}
Duration of Exposure; Although working exposures were presumed on the basis

of years of employment, actual exposures were not reported,
Four exposure groups: less than 1 year employment; l-5 vears;
5-10 years; over 10 vears exposure.

Instrumentation: Sound Level Meter (SLM}, type B & X 2203 and B & K analyzer
type 16l3, Equipment would meet standard requiremants.

Measurement Procedures: Authors report that "the provisional unified methed
of noise maasurement was followed" and cite reference which
was not translated; evidently a standard procedure was
followed and the measurements made by the Hygiene Divisicn
of the Railways of Olomouc.

Environment : Uncontrolled; layout of foundry noise sources relative to
workar positions was not reported.
Subjects 1 Exposures with work in the foundry, but no other vecational

exposures considered; hearing thresholds, history of ear
digease, history of avocational exposures not reported.
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Evaluation t  Duration of exposure relative to the level and frequency
composition of the noise is not known. One cannot presume
one year of a certain amount of noise exposure on the basis
of one year of employment. It is not known where the measure-
ments were taken relative to the workers' ear positions., It
should also be noted that all noise levels exceeded 74.B dB.

Health Effects:

CVS Response : Lowest value of three repeated blood pressure measurements
used; BP measurements taken on the right arm, subject
sitting, toward end of work shifit, by Xerotkov method, using
mercury mancmeter, by one observer. No evidence of
*blinding" of observer to noise exposure status of worker.
Average blood pressures of the groups compared.

Evaluation : Used standardized time for recording of blood pressure;
classification of level of blood pressure referred to as
that of Lehmann, but was not described, Criteria for
determining diaszolic reading were not reported. No data
provided as to health of subjects, previous blood pressure
status, medications taken, etc, The average of the blood
prassure readings should provide a more accurate diagnosis
of hypertension than one arbitrary reading.

Judging Causal Significance:
Strength of the Assocciation: No positive association observed between noise
. " level and blood prassure.

Dose-Response Relationship: Data are suggestive in that workers with a (n‘
longer exposure (in years of employment) had a higher bleod
pressure. However, it should be noted that age was only
partially controlled, fhis observation must be interpreted
cautiously since age increases with years employed and BP
increases with age.

Statistical Methods: Student's t-test to compare average blood pressures of

. the groups. Group average BP is not a sensitive indicator
of hypertensive trends expecially when attempting to analyze
multiple potentially confounding variables.

Control for Potential Confeunders:
Age and work shift partially contrelled. Other potantial
confounders analyzed singly by age groups of < 40 yesars and
.40 years and over.

Conclusions:
Authors t "Different lavelz of acoustic stress Exoisa level| do not
, affect the level of blood pressure if exposure [yvears
employecﬂ and schedule are kept constant, If different
exposure lengths and schedules are introduced, workers with
& longer exposure de have a higher blood pressure, and
workers with a two or more shiftsschedule do have a lower
average blood pressure," Eﬁndings not consistent across
agas]..."Our results seem to suggest that it may be next to
‘ impossible to evaluate the particular factors in isolation,

and that results should always he seen as the outcome of

St
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the working and living environment as a whole, The
difference between the two age groups can be explained by
the effects of age itself or by the different time factors,
combined with other particular causes.”

Overall Evaluation:

The strength of this study is its potential for considering
multiple confounders such as weight, smoking, diet, etc.
Unfortunately, only age was treated as a possible confounder
and was poorly controlled by the use of only twe age groups.
Further analysis in a multivariate mode would be' informative.
It would be particularly useful to know if workers with a
longer exposure within each of the noise level groups showed
higher blood pressure when age was controlled at the ilndivi-
dual leval.

(Scores on a scale of 0=9)
Ncise Exposure

a5
Health Effects = 7
Epildemiologic Method = 3
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Citation: Geller, L.I., Sakaeva, S.2., Musina, S5.5., Kogan, IA.D.,
Belomytseva, L.hA., Ostrovskaia, R.S5., Volokhowv, IA.P,.,
Luk'ianova, E.5., Popova, R.M. and Moskatel'nikeva, E.V.: The
Influence of Noise on Arterial Blood Pressure. Teramevticheskii
Arkhiv 35(7):83-86, 1963, (Russian)

-~

Ressarchers and Institution where researeh performed:
Clinic of the Ufimsk Scientific Research Institute of
Hygiene and Oecupational Diseases, Russia.

Stated Purpose: To study the etiology of hypertension since probable
etioclogical factors such as the effect of persistent noise
deserve further attention,

Study Design and Sample:

i Workers in cil industry:; no differences of men and women in

any group.
Cross-sectional with 1482 workers in oil gases, 366 in oil
gases and high noise or primarily high noise compared to
263 in administrative work and 456 in physical work at the
facrory.

: No indication as to how sample was salected, nor of complete~

ness of sample or participation rate by the various worker
groups. .

Pata Sources : HNot stated,

Bias Potential in Degign:

Selection and selective survival., Appears unusual that there
were no differences in the relation of men and women in any

group ineluding physical work,

Noiss Exposura:
Noise Description:

Source : Gas and air compressors, pump, turbo-gas blowers and "some
other facilities of oil mining and processing.”

Type s 0il industry noise; not reported as to steady or unsteady.

Frequency Compositicn: High frequency (2400-6000Hz).

Levals + 115 o 125 dB.

Duration of Exposure: Not reported.

Instrumentation: Not reported.

Moasurament Procedure: Not specified,

Environment : Uncontrolled; industrial; relative posit:ions of source to
subjects not reported.

Subjects 1 No evidence of history of noiseé exposura on the job given;
hearing thresholds, avocational exposures and ear disease
not reported.

-Evaluation 1 Noise parameters not reported in sufficient detail to know

* the individual subjects nor work area exposure to noise.

Health Effectsa:
CVS Regponse 1 Hypotensicn defined in a table as < 99 maximal arterial
praasure or £ 69 minimal arterial pressurs. Evident

B=128

e £ et AL, S LA b i . e e e )

{od

nE S A 3
gk



e e e e i e 4 < et i - B e

and doubtful hypertension not defined. Cardiovascular

neurosls was not defined,
No diagnostic criteria or measurement procedures described

» for any of the three measures. Quality contrel of the data
) is questionable. History and treatment for hypertensicn
and co-morbidities unknown.

Fvaluation :

Judging Causal Significance: ’

Strength of the Assogiation: Not stated quantitatively.

Statistical Methods: Findings said to be statistically signifxcant. No
specific cests shown with the data,

Dose~Response : loise data insufficient to datect.

Temporal Relationship: Not clear in cross-sectional data, Findings were
congistent with other investigators quoted by authors,

Control for Potential Confounders:
sex and age were controlled by stratification - only two age

groupings used, under age 40 and cver age of 40. Statistical
controlling for age and sax would have been desirable, HNo
data on additional characteristics of subjects such as
obesity, social class. .

Conclusions:
Authors ¢ "In persons exposed to the effect of persistent high noise,

arterial hypotension is less common and hypertension much
more common than in workers whese werk conditions are not
connected with the influence of noise. Cardiovascular
neurosis is found in workers exposed to the effect of noise
in a’ higher number of cases than in employees performing
other physical or administrative duties.”

overall Evaluation:
Thig crogs-sectional study may suffer from exposure

suspicion bias since no data on selection and exclusion of
workers are provided. Its major weakness is the inadedquate
information provided on both noise exposura and health out-
come, hypertension and hypotension.

(Scores on a scals of (~-9)
Hoise Exposure

= 2
Health Effects = g
Epidemiolegic Methed = 2
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citation: Gel'tishcheva, E.A.: Dynamics of the State of the Cardiovascular
System in Adolescents During Performance of Delicate Visual Work
Involving Industrial Noise. Gigiena Truda i Professional'nye
Zabolavaniia (1):25-29, January, 1980. (Russian)

Researchers and Institution where research performed:
F.F. Erisman Hvgiene-Institute, Moscow.

Stated Purpose: To gtudy the dynamics (during one day, one week, one year)
of the functicnal state of the cardiovascular system in
adolescents performing delicate visual work involving
industrial noise {the assembly of men's wrist watches).

Studv Design and Sample:

:  Occupational group in a watch assembly plant and students
undergoing industrial training in assembly shops.
Subjects assessed on cardiovascular indicators during the
course of one day and one week and at the end of one year;
workers and students exposed to similar noise conditions
{not higher than PS 70).
36 adolescents aged 16-18 years observed under industrial
work conditions were compared to a control of 11 students,
aged 16-~17, undergoing industrial training in assembly
shops and working at their own rhythm and tempo with no
production quota,
: Subjects said to be healthy and of average physical fitness;
there were no differences in the studled indicators of the f"
cardiovascular system by area, age, length of employment
{1-3 years) or operations performed; there were no differ-
ences in the initial valueg of the cardiovascular indicators
between adolescent workers and students of the vocational
training schools.
Sample selection and response rate of the subject pool are
not provided.

Data Sources : Not described.

Bias Potential in Design:
Selection bilas; bias due to changes in conditions of
teasting, changes in the work envircnment over the vear
studied and changas in avocational noise exposures of the
observation period.

Hoise Exposure:

Noige Description:

Source + Equlpment types PPCh~6, PPCh=6M, P~50 which stamp the works
of tha watches.
Type +  Industrial noise (the aspambly of men's wrist watches);

intermittent stamping noise.
Frequency Composition: Dominant in the range of the octaves with an
average geometrical value of the frequencies 500-10Q0-2000 Hz

Level :+ Noise exceeded by l-4 dB the maximum spectrum (MS)&5, but
was not higher than Ps 70. .
G
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Duration of Exposure: Continuity of a work day was B2%; actual exposure to
noise was not given.
Instrumentation: Not reported.
Measurement Procedure: HNot reported.

Environment : Uncontrolled: workshop; relative positions of noise sources
and workers not described.

Subjects : Mdolescent workers had history of 1-3 years of employment;

- no other information provided as to vocational nolse exposura.
History of avocational noise exposure, history of ear
disease and hearjng thresholds were not reported,

Evaluation 1 Noise exposures are questionable. Study is lacking in
degeription of noise, instrumentation, measurement procedure.
Subjects are described only as healthy adolescents of an
average physical fitness. Student controls may not be
comparable to adolescent workers on noilse exposure., No
exposure information provided for controls,

Health Effects: : -

CVS Response : State of the cardiovasgular system evaluated through repeated
examination of several indicators: frequency of the pulses,
arterial pressure, systolic arterial pressure, diastolic
arterial pressure, pulse pressure, systolic and minute bleoed
volumes derived according to the formula of Liliestrand,
and EKG test for hyperventilation. Pulse rate and arterial
pressure measured directly at the work places. Vagotonic
reaction discussed in the paper is not described, No
information provided as to measurement procedures and
quality control of the data.

Evaluation i The measurement grocedures for® bleod pressure readings and
the methedoloegy of EKG recordings are unclear (controls and
standards from the literature are not defined}. The
clinical significance of the EKG findings (if any)} are
unknown. The validity of the derived method for systolic
and minute bloed volumes is unpknown - it appears to be
derived from heart rate and pulse pressure.

There is no indication in the paper that workers and their
student controls were comparable on position of head and
bedy during work. Differences in work positions could
explain change in blood pressure and systolic blood veolume.
Exercise would, by definition, reverse these effects.

In summary, the significance of the observed cardiovascular
parameters to disease cnset has not yet been established.

Judging Causal Significanca:

strength of the Association: MNot stated quantitatively.

Statistical Methods: Statistical significance stated, but no tests
provided.

Control for Potential Confounders: .
Subjects considered by author to he comparable on age,
length of employment, cperations performed and initial
cardiovagcular system indicators. It is difficult ro




determine specific confounding variables which need to be
controlled since hypotheses are unclear. No evidence of
any statistical contrelling in the analysis.

Conclusions:

Author t "1, The intensive delicate visual work performed under
exposure Lo occupational noise not exceeding Ms 70 (75
decibels) shows an adverse effect on the functional state
of the cardiovascular system in adolescents.

2. The changes of the functional state of the cardio-
vagscular system in the process of occupational activity
are mere pronounced in the adolescent workers than in the
students of VTS.

3, Occupational gymnastics promotes the improvement of
the functional state of the cardiovascular system in
adolescents.”

+ Dverall Evaluatieon:

The conclusion of the auther that intensive work under

exposure to occupational noise, not exceeding 75 4B, shows

an adverse affsact on the cardiovascular system in adolescents

appears unwarranted. The observed changes over the course

of the year {drop in systolic pressure, systolic blood

volume, minute bleoed volume and rise in diastelic pressure;

reduction in frecuency of heart contractions and increase

of the projections R and T of the EKG data) cannot be "
adequately asgsessed without an appropriate comparison group. (ﬂ '
Apparently both workers and student controls were exposed

to the same or similar noise levels. The study alsc suffers

from small sample size and poor specification of the noise

and cardiovascular paramsters.

(S5coras on a scale of 0=9)

Noise Exposura = 2
: Haalth Effacta = 4
: Epidemiologic Method = 1
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Citation: Graff, von Ch., Bockmuhl, F. and Tietze, V.: Noise Strain
and Arteric (Essential}) Hypertonic Sickness in Humans, 1In
§. Nitschoff and G. Kriwizkaja (Eds.) Larmbalastung,
Akustischer Reiz und Neurovegqetative Storungen, Leipzig,
1968. (German)

Researchers and Institution where research performed:
Not stated.

Stated Purggse: To study the reaction of the central nervous system
and therefeore essential hypertension as a disturbed

autonomic system tontrel as a possible result of
sound pressure,

Study Design and Sample: :
: Occupational groupe of workers in a boiler plant.

: Cross-sectional study.

117 workers exposed to 95=110 dBA noise censisting of

locksmiths, blacksmiths, welders, tube-benders,

transportation workers and cransg drivers compared to

50 workers In heavy transportation in the same plant

without noise strain.

Both groups had the same age distribution, were men,

and workers at a two shift system; men with history

of hypertensive disease were excluded.

: No information provided on sample selection and resrponse

rate.

H

Data Sources : Not specifically stated, but from references it appears
that data were collected for other purposes in 1966 by
history and ¢linical exams,

Bias Potential in Design:
,Selection blas (selective survival and healthy worker

effect) measurement bias.

Noise Exposure:
Noise Dascription:
Source : MNoises encountered by locksmiths, blacksmiths, welders,

tube~benders, transportation workers and crane drivers;
spacific sources not identified.

Type 1 Beiler plant noise, impulse chayracter.
Frequency Composizion: Medium te high fragquency.
Leval : 95«110 dB(A) including a corrective number of + 5 dB(A)

for the ordinary sound level.
puration of Exposure: Years of working in environment with noiseé strain

indicated by tabled entries; however, precise exposure
times for subjects not reportad.

Instrumentation: Not reported,

Measurement Procedura:; MNot raported.

Environment : Uncontrolled; boller plant, not described.

Subjects : Only job related nolse exposures at boller plant considered.
Higrory aof avecational noise exposures and history of ear
digease not reported. Hearing thresholds obtained after

nolse exposure.



Evaluation

Health Effects:

CVS Response

Evaluation

-

Noise parameter information is lacking in this study.
Exact exposures of subjects to damaging noise levels
were not given. Noise frequency and duration not
reported, nor were noise sources, hoise measurement
procedure, enviromment regarding subjects and ncise
sources. No instrumentation utilized for measuring
noise. Audiometric f£indings were examined among the
group with pathological findings., It is unclear how
the noise exposure of the heavy transportation workers
serving as controls differed from the transportation
workers in the noise-exposed group. No information was
provided for noise levels experienced by the 50 workers
without noise strain,

Increase in blood pressure categorized into 4 grades:
I - SBEP 150-180 mm Hg and/or DBP 95100 mm Hg, no
pathological conditions on physical exam.;
Il - 5BP 185-200 mm Hg and/or DBP 105=120 mm Hg with
eye background changes I;
III - SBP > 200 mm Hg and/cr DBP 125-130 mm Hg with
congestive heart failure and eye changes II-III;:
IV - SBP > 200 mm Hg and/or DBF > 135 mm Hg with congestive
heart failure and eye background changes ITI-IV.
Blocd pressure takehi in the supine position.
Standard EKG and EEG, skin galvanic reflex, blood count
and sedimentation rate and numerous other parameters
measured, No criteria for defining cardiovascular
pathologies other than hypertension.
Exact methodology for determining blood pressure and
quality control of the data not given. No diagnostic
criteria or definitions provided for multiple cardio-
vascular parametsrs. Noise may be confounded by other
factors such as danger on the job and results modified
because of confounding, According to the authors, lock-
smiths and blacksmiths held the more dangerous jobs.
It i not clear to what extent the 50 control workers
ware examined allowing appropriate comparisons of the data,

Judging Causal Significance:

Strength of the Association: Not quantified, Authors report that a majerity

¢f the hypertension subjects (42/117 = 35,9%) as well as
subjects with other heart and circulation findings were
among the noise exposed as compared to those without noise
strain (no numbers presanted, approximately 1l0-15% from
graph)., Compariscns by age, length of employment, job
groups, degree of hypartension and audiometric f£indings
among the illness groups of the 117 nolse exposed workers
only.

Statistical Methods: Data presented in graph form only. MNo statistical

tests given.
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Control for Potential Confounders:

Conclusions;
Authors

-

No evidence of cantrel for any potentially confounding
variables in the comparisons between the noise expesed
and workers without noise strain, It appeared that those
with disease were older and had the longest exposure,
suggesting confounding by these factors.

A larger proportion of hypertensive patients and patients
with other heart and bleod circulation sickness were
found among the noise exposed group than among the workers
without noise strain.

Within the noise-exposed group, 25-35 year olds, lock-
smiths and blacksmiths and individuals exposed at least

8 years were most likely to present with hypertension
and other circulatory preblems,

"In the patients with other heart and blood circulation
disorders and in the group without pathological findings,
low grade, medium and high grade hard-hearing persons
were found, but the number of normal hearing persons was

" lowest in the group of persons with high blood pressure."

Qverall Evaluation:

There is evidence of two major problems in these cross-
sectional data: (1) selective survival and attrition
from the work force among older workers in the noisa
exposed group; (2} inappropriate analysis with failure
to make comparisons between the noise exposed and
non-noise groups and failure to control for confounding
factors, This study provides weak, if any, support for
an associaticn between ncise exposure and cardiovascular
disease.

(Scores on a scale of 0-9)
Moise Exposure

= 2
Health Effects = 4
Epidemjologic Method = 4
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Citation: Grusha, A.N.: Arterial Pressure in Patients with Neurosis-Like
State. Vrachnbnoe Dels 4(11) :4B8-50, 1974. (Russian)}

Researchers and Institution where research performed:
Neurological Ward of the Chernikhov Regional Hospital, Russia,

Stated Purpose: To study neurosis-like states which developed following
closed cranio-cerebral injuries (100 patients), infectious
arachnoencephalitis (110 patients) and as a result of a long-

tern effect of high frecquency industxial noise (134 patients).

Study Design and Sample:

i Qross=-sactional patient series.

: Comparison of 100 patients with closed cranio-cerebral
injuries, 110 with infectious arachnoencephalitis and 134
patients with neurosis~like states as a result of a long-
term effect of high frecquency industrial noise and 26
controls.

:+ No data as to sampling frame, means of patient selection or
time interval of the study,

Data Sources : MNot stated; apparently from records on Neurological Ward of
the Chernikhov Regional Hospital.

Bias Potential in Design: '

Sampling and selection bias wvery probable; very small

control group.

Noise Exposgure:
Noise Degeription:
Source : HNot reported.
TyYpe t+  High~fragquency industrial noise; not specified as to steady
or unsteady.
Fraguency Composition: Not reporced,
Lavels t Not raported.
Duration of Exposure: Not reperted.
Instrumentation: Not reparted.
Measurement Procedure: Not reported.
Environment : Apparantly uncontrolled.
Subjacts t+ HNo specific data provided. 1Mo criteria or information
indicating how patients were diagnosed with neurosis~like
states "as a result of long-term effect of high frequency
induatrial noige."
Evaluation + Author provides no information on which to assess noise
axposure.

'

Health Effects: .
CVS Response : Brachial arterial pressure measured by Korotkeve-IAnovskii
. mathod; temporal pressure by the Markelov method; central
retinal arterial pressure (CRA) by the Baiiar methed.
Evaluation t No information provided as to diagnestic or definiticnal
criteria, measurement and quality control of the data,
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Marked variatlon in frequency of hypertension and hypotensicn
between metheds. Relationship of times of different measure-
ments noc stated,

Judging Causal Significance:

Strength of the Association: None reported.
Statistical Methods: None reported. Although a control group of 26 was

shown in one table, its use in the analysis s very unclear,

Control for Potential Confounders:

Conclusions:
Author

No evidence of any controlling in design or analysis. Age
wag not gilven. Sample consisted of 258 females and 86 males;
no data as to sex distribution in the groups and no evidence
of adjustment for unequal distributiens..

"The data presented show that brachial arterial pressure was
most stable in patients with neurosis-like states following
the effect of intensive high=-frequency long-~term industrial
noise and infectious arachnoencephalitis." 0f patients with
neurgsig-like states from long-term effects of industrial
noise, & greater proportion (27.6%) suffered from temporal
arterial hypertension than from brachial arterial hyper-~
tenslon {3.08). “The elevated arterial pressure in CRA due
to the effect of high-frecuency industrial noise is lass
pronounced E.ha.n the gther disease groups:I."

Quvearall Evaluation:

Although frequently referenced in reports of the adverse
effacts of noise, this study is of gquesticnable etioleglc
relevance because of its failure to state how illness due
to noise was determined, the lack of specific data as to
blecd pressure measurement, the apparent failure to use a
centrol group, the potential hias in using a convenient
group of patients and failure to coatrol for potential
confounders.

{Scores on a scale of 0=9)
Noise Exposura =0

Health Effects =]
Epidemioclogic Methed = NA
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Citation:

Ising, H., Gunther, T., Havestadt, C., Krause, Ch.,
Markert, B., Melchert, H.U., Schoknecht, G., Thafeld, W.
and Tietze, X.W.: Study on the Quantification of Risk for
the Heart and Circulatory System Associated with Noise
Workers. EPA translation TR-79-0857, Office of Noise
Abatement and Contrel, 1979, (German)

Researcherg and Institution where research perfcfmed:

Ising, Xrause and Markert - Institute for Water, Soil
and Air Hygiene of the BGA, Berlin;

Gunther - Institute for Molecular Bielogy and Bio-
chemistry, Free University, Berlin;

Havestadt -~ Industrial Physiclan's Center of che Berlin
Society, e.V.;

Melchert, Schoknecht, Thefeld and Tietze - Institute
for Social Medicine and Epidemiclogy of the BGA,
Berlin.

Stated Purgg'se: ", ..To demonstrate the methods which can be used to

prove noise effects relevant to the health with

- statistical significance. In addition, this study
should provide initial preof that the risk for the
heart and circulatory system is increased by noise
stregs. The importance of magnesium in noise sensi-
tivity...is also to be tested." .

Study Design and Samole: '

;
b
|
!
i
t
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1 Oecupaticnal groups: workers at 3 divisions of the
Dortmunder Union Schultheis Brewery. '
Cross~sectional and interventional investigation (with
and without hearing protactors).

100 workers invited to participate; 90 volunteered.

i 36 subjects employed in noise area of plant and 54 in
areas of less noise., 10 subjects excluded from
contreol group in order to standardize the age distri~
bution. Out of the 80 workers, 30 exposed to noise
and 16 controls were examined during work. The
control workers were studied for one day, whereas 18
of the workers exposed to noise ware examined for 2
days and 12 of them for 2 weeks. For the lattar group,
half of the time the subjects wore hearing protectors
and the other half of the time they worked without
hearing protecters. Other subgroups of the subjects
studied, It is unclear from the data whether or not
the total 80 wvolunteers were studied and if ao, in
what specific comparisons.

1+ No information provided as to how the 100 subjects
were originally selected nor the specific critaria
used in excluding 10 volunteers.

: All noise workers and contyroels carried noise dosimeters
during the investigation. The mean noise level and
standard error for the noise exposed workers was 95 £
0.7 4B(A) and for the controls was 82 £ 1.2 4AB(A). ¢ c‘

. +
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Data Sources : Primary data collection for study purposes.

Bias Potential in Design:
Selection; possible Type IT error due to small sample
size especially for detecting differences in blood

pressure,

Noige Exposure:

Noise Description:

Source 1 Bottles impacting, bottle washing equipment, bottle
illumination equipment, transporting belts and
machinery, and COp gas emitted under pressure.

Type 1 Industrial:; steady and nonsteady (peaks).

Frequency Composition: Third octave analysis: bottle washing 63 to
6300 Hz and 400-&3C0 Hz; illumination: B800-2500 Hz
with one jsclated peak at 5000 Hz; f£illing installation:
315 to S000 Hz with resonant excess at 4000 Hz; bottle
labeler: 3150 to 5000 Hz with slight maxima at 1000-
1250 Hz. ‘

Levels : Bottle washing: basic noise level 90 dB{A) with peaks

of 102-106 dB(A}; £filling installation: 3 dB increase

per octave above basic level with slight resonance
excess at 4000 Hz and dense level peaks of approximately

2 dB; illumination: fredquent peak levels of 5-15 dB(A)

above basic level; bottle labeler: frequent level

peaks of 5-10 dB(A) above basic level with slight
maxima.

For workers while wearing dosimeters: bottling cellar

- workers - mean values of 95 dB(A} + 0.7 4B and control

group - mean value of 82 4B(A} = 1.2 db,

Duration of Exposutre: Not reported; constant exposure to basic noise
level during working hours is presumed, hut exposure
wag probably variable because they did not remain at
one fixed work site.

Instrumentation: Precision sound level mezars, B & K 2206, AM tape
machine (Naga), actual third-octave analyzer HPBOS4A,
level recorders B & K 2305, acoustic calibrator (B & K},
noise dose measurement by Dosimeter, Genrath 1954 and
9740; compliance with standards,

Yeasurement Procedures: Locations of measuring microphones relative to
noise sources not reported; tape recordings of the
working noise were made at 4 typical work sites in che
kottling cellar, then avaluated in the laboratory.
Third octava analysis. Dosimeters worn on upper hedy
of zhe subjects. Compliance with standards not
reporeed.

Environment :  Six environments studied; description of workers'
relationship to noise sources not specified; uncontreolled
work environments and controlled conditions studied,
Dogimeters are one means of "controlling” noise
environment,

Subjects : History of vocational nolse exposure not raported; one
attempt was made to loock at avocational exposures
during the 'free-cime examination” of the study. Hearing
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thresholds reported, but no information provided on
: history of ear disease and otological examination.
Evaluation i Good study relative to identifying noise parameters and
instrumentation used for measuring noise. However,
expansion of information on the noise environments,
- noise measursment procedure and subject characteristics
is needed.

Health Effects:

CVE Response : Blood pressure measured at the end of the shift,
carried cut under same noise conditions under which
subjects worked,with individuals in sitting position.
Semi-automatic measuring device used with a mean
value from a minimum of four individual measures taken

. as the measured value,

: Blocod and uripe values included epinephrine, norepi-
nephrine, glucose, total protein, potassium, cholestarocl,
magnesium and other parameters,

+ In addition to CVS response variables, hearing
thrasholds, age, height, weight were assessed.

t+ Ne evidence that examiners, especially for blood

.. pressure readings, were unaware of noise status.

Evaluation :  Although most of the parameters studied do not require
diagnostic criteria it is not clear how disturbancas
in metabolism, increase in cholesterol and prediabetic
states were determined. Diastolic blood pressure
phase was not spacified. The meaning of a différence in Lo
total protein 1s of unknown clinical significance '
mainly because total protein is a reflecticn of
general nutrition. .There was no evidence of exclusions
or controlling for coexisting disease. Duration of
employment in noise is not stated. Beody build and
weight not adequately controllied, Differences in
body build might account for some of the cbsarved
differences in croeatinine excration batween the noise
expoged and control groups. .

Judging Causal Significance:

Strength of the Association: MNot stated quantitatively. Although there
were no significant differences in systolic and diastelic
blood presgure between the noise exposed and control
group, the diffarence cbaerved was suggestive of a
noise affect,

Statistical Methods: t-test for differsnce in means,

Control for Potential Confounders:
Although the groups were shown not to be different on
age and weight, statiatical controlling for age, sex,
smoking, body build should have been included.

Conclusions:
Authors :  “When working without ear defenders at a4 mean exposure
to noigse of 95 dB{A), the systolic blood pressure was :
higher by almost 7 mm Hg (o < 0,001) and the excretion trw,
Br140
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Overall Evaluati

of vanillyl mandelic acid in urine was higher by 67%
(@ = 0.013) and that of noradrenaline hy 16% (& = 0.05)
than when working with ear defenders. The actual
daily average noise level reduction of thig device was
13 dB. After one week of work without ear defenders
magnesium concentration in the blood of 12 test persons
was by 5% (a = 0.05) lower than after one week of work
with ear defenders. The evaluation of the parameters
of 26 test persons showed a negative correlation of

¢ = =0.52 {a = 0,003} between the magnesium content of
hloocd sediment and the increase in blocd pressure when
exposed to noise."..."The comparison of hoise workers
and a control worker group, howevaer, indicated noe
{statistically) significant difference."..."Only

the examination of the same test subject under two or
more different nhoise stress conditions is suitable

for proving the effects of noisé with statistical
significance."

On :

e e et bl A . gy B b o St e e . m——

This pilot study was judged to be quite useful in
suggesting methods that can be utilized in the study
of the health effects of noise. Hoise and health
parameters were specified in detail. Howaver, the ¢
sample size is small and the nonsignificant bleood
pressure differences may be related to Type 11 error.
The data were inadequately adjusted for age, sex,
weight, and smcking.

{Scores on a scale of 0=5)

Noise Expasure = 6
Health Effects = 4
Epidemiolagic Methed = &
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Citation: Jansen, G.: The Occurrence of Vegetative Punctional
Disturbances Resulting from the Influence of Noise,
Archiv fur Gewarbepathologie und Gewerbehvgiene 17:238-

261, 195%a, |[German)

Rasaarchers and Instituytion where research performed:

Stated Purpose:

Study Pesign and

The Max-Planck Institute for Occupaticnal Physiolegy,
Dortmund.

To determine 1f there are pathologieal changes which
definitely are produced by nolse influences.

Sample;

Data Sourcas

Cccupational groups working in 15 metallurgical plants
in Germany, 1l956-1958; plants selected to be represen-
tative of all the factories,

Cross~sectional study with data collected by interview
and examination,

1005 workers selected to be representative (methed
unclear} with consideration given to the noisier
sections of the plants,

669 wore assigned to group with strong noise influence
and 336 to group with low noise influence.

workers were of average age 42 years with average for
employees in noisy industries of 42.9 and in low noise .
areas an average of 4l.4; average length of employment
for noisa exposed workers was 1l.l and average for low
ncise workers was 1l.4 years.

Response rate said to be high since employees last no
pay by participating; refusals to participarte in
selected aspects of the study were low except for
social-psychological questions.

Sample selection methods not described fully.

Higl} and low noise group differed in occupations.

Interviews and physical and laberatory examinations for
study purposes.

Biag Potential  in Design:

Selection especially healthy workar affect; author
notes that prior to their employment the employeas
gxposted to high noise levels were healthier than the
low noisa groun. Exposure suspicion bias likely since
health measurements wera taken in plant medical

offices after noise determination level and began with
“talk about tha shop, the kind of werk, and the working
time" to help "overcome embarrassment of the workers."”
Selactive recall bias: symptoms may have been recalled
at & higher frequency among high noise group than

among low. Measurement bias may be present; each
investigator used a predetermined questionnaire, bhut
flexibility was permitted in its use depending upon the
situation or need. In addition, the extent to which
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Noise Exposure:

subjects in the high noise area as opposed to the low
refused to answer specific questions was not reported.

Noise Description:

Source :

Type '

Not reported; 34 occupations listed, but noise sources
not reported.
Industrial (smelting); steady or nonsteddy not reported.

Frequency Composition: "A troublesome noise measurement was made"

Levels :

{referenced to Laird and Coye). Although it was stated

that it was pessible to determine if high frequencies
or low frequencies were predominating, the infor-

maticn was not reported. .

Actual levels not reported. High noise group: ranges

IIT and IV (of Lehmann) appears teo be approximately . ?

90 dB as plotted by phons in Figure 1.

Quiet group: ranges I and II (of Lehmann) appears to

be < 90 dB as pletted in Figure 1.

Duration of Exposure: Not reported; average years of employment 11.1

Instrumentation:

for high noise and 11.4 for low noise group.

“"Noise measuring appliance"; not reported whether
gound lavel meter, oscilloscope, etc. Type EZL (bv
Rohde and Schwarz) with 60 to 120 4B range.

Measurement Procedure: Not reported.

Environment 1

Subjects :

Evaluation :

Health Effacts:
CVS Response

-

Evaluation :

Uncontrolled; metallurgical plants: source to subject
relationship not described, '

Worked at least 3 years under same conditions. HNeo
other work exposures noted. History of avocational
exposures, history of ear disease and hearing thresholds
not reported. -

Poor study regarding noise parameters. Lists number
of woerkers by occupations (34 different tvpes) and

then categorizes according to numbers exposed to strong
noise versus those exposed to low noise. Frequency,
intensity and durations described in a general way.
Noise sources and noise environments not described.

Symptoms of vascular and cardiac problems.
Tachycardia, irregular cardiac activities and extra-
gystoles and blood pressurae on medical examination.
Blood measures.

No information provided on measursment proceduras or
diagnostic criteria.

No diagnostic eriteria given and no evidence of
standards used in the routine physical examinations
presumed to he conducted by the 15 plant physicians.
Although there was a definition previded for "objective
obsarvations”, no statament was given &s to how these
wera quantified or controlled. 1In Table 2, the
findings labeled "objective” do, in faet, require
subjective judgments of the examiner. Criteria of
abnormalities described such as "facial expression”
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were not given. Blood tests were not taken from people
who appeared anxious. As the author indicates, some
of the findings such as change in eirculation in the
hands may be related to high vibration rather than
noise, The discussion on mechanisms was based on a
peor understanding of cardicvascular physiology as we
know it today.

Judging Causal Significance:

strength of the Association: Not stated.
Statistical Methods: Chi~gguare.

Control for Potential Confounders:

Conclusions:
Author

High and low noise groups described in great detail as
to personal, environmental, working conditions, eco-
nomic status, living conditions and family life.
Howaever, there 1s no evidence of controlling for any
potentially confounding variables.

"vascular disturbances in the extremities, skin findings
{paleness) and cardiac findings {rhythm disturbances,
tachycardia, extrasystoles) occur statistically signifi-
cantly more frequently in subjacts exposed to high noise
levels."”..."Thus, all this would prove that vascular
disturbances, skin findings, and cardiac findings as
indicated in workers exposed to noise are caused by
noise and thus could be designated as 'noige determined'
symptoms or findings. The proof can be based on
previous results of experimental noise research."..."In
‘conclusion it should be mentioned that this report
merely included a comparison between workers under

high noise levels and those under the effect of low
noise levels, It is prcbable that a comparison of
subjacts exposed to low nolse lavels and those

exposad to no nolse {noise range 0} would also reveal
characteristic differences."

Overall Evaluatcion:

P

A largs cross-sectional study which attempts to select
workers represantative of the metallurgical plants in
high and low noise exposures. Data were collected on

a large number of potentially confounding variables

and extensive interviews, iedical examinationa and bloeod
evaluations were conducted. However, the reviewers
cannot agres with the author's strong conclusion of a
relationship betweesn noise and vascular and cardiac
disturbances, Inferences ara difficult because the
noise and cardiovascular measures ware poorly described
and documented by the data; the healthy worker effect,
exposurs suspicion bias and potential measurament bias
probably influenced the findings; and there was no
evidence of statistically controlling for confounding
factors,

.
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{Scores on a scale of 0-9)

Noise Expeosure =2

Health Effects = 2

Epidemiclogic Method = 3
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Citatioen: Jansen, G.: Noise Stress in the Smelting Industry. Stahl
und Eisen 81(4):217-220, 1961b, {German)

Researchers and Institution where research performed:
Max Planck Institute for Occupatisnal Physiology in
Dortmend.

Stated Purpose: Because ear damage is not the only form in which
noises can affect the human organism, examinations of
2 series of vegetative functions of the human crganism
with respect to noise were conducted.

Study Design and Sample:

1 Ocecupational groups from the smelting industry
previously described in a 1959 paper.

: 669 workers exposed to noise of more than €0 dB{(R) and
339 workers from companies where the sound level was not
less than 65 4B(B).

: Subjects were from 20-60 years of age with an average
age of 42; empleoyed at same work place for at least
3 years; average length of empleyment of 1l years;
were not involved with disability pensions or suffering
with chronic diseases; the two groups contained the
same shift ratios.

¢+ No information provided regarding sample selection and
response rate in this paper,

Data Sources : Not stated specifically; see summary of 1959 paper.

Bias potential in Design:

Selection and measurement bias. GSee summary of 1959
paper.

Noise Bxposure:
Noise Dascription:

Source : Not reported.

Type ¢+ Industrial (smelting); steady or nonsteady not reported:

Frequency Composition: Not stated.

Lavels + High neoise group = more than 90 dp(B)
Low noise group = noise not less than 65 dB(B), presumed
60-90 dB(B),

Duration of Exposure: Not stated; average length of employment was 1l
years.

Instrumentation: Hot reported.

Measuremant Procedure: Not raported.

Environment : Uncontrolled.

Subjects + Employad at the same work place for at least 3 vears,
Other work exposures not raported. No information
provided on history of avecational noise exposure,
hearing thresholds nor history of ear disease.

Evaluation : Work related noise exposures wera poorly presented.
(Series of laboratory studies described in paper were.
not critiqued,) Instrumentation, measuring procedures,
subject information and noise description were not
reported, .
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Health Effects:
CVS Response

4

Evaluation :

Symptoms of vascular and cardiac problems.
Tachycardia, rhythm abnormalities and extrasystoles.
No information provided on measurement procedures or
diagnostic criteria.

Methodology and diagnostic critexia not stated.
Findings reported as “eobjective" required subjective
judgments of the examiner. When the medical and

psychological examinations of the subject were negative,

noise was considered the probable cause of the
vegetative functicnal disturbances. It should be
noted that the total result of the examinations
reportedly showed no defined noise disease with the
exception of hearing damage. Auther's conclusions
apparently are hased on subjective sign and symptom
data.

Judging Causal Significance:

Strength of the Asscciation: MNot stated.
Statistical Methods: Not given; results reported as statistically

significant.

Control for Potential Confounders:

Conelugions:
Author :

No evidence of controlling for any variables such as
age, sex, soclal class.

"The total result of the examination showed that neo
defined noise disease could bhe datermined, with the
exception of hearing damage."..."The vegetative
disturbance is stronger than had been suspected; it
occurs expecially with wideband noises and can be
detacted in persons at rest and engaged in physical
activity, A comparative examination of 1005 persons
emploved in the smelting industry confirmed these
findings."

Overall Evaluation:

This cross-sectional study utilizipng very subjective
data contributes little to, the assessment of the
effects of noise on the cardiovascular system. It
apparently is a second report of an earlier study.
See summary of 1959 paper.

(Scoras on a scale of 0=9)
Noise Exposure

= 3
Health Effeacts =1
Epidemiologic Method = 2
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Citation: Jirkova, H. and Kremarova, B.: Investigations of the Effect of
Noise on the General Health of Workers in lLarge Engineering
Factories:; An Attempt to Evaluate. Pracovwni Lekarstvi 22(4):
147-148, 1965, (Czechoslovakian)

Respaychers and Institution where research performed:
Not stated,

Stated Purpose: To determine whether in noisy workplaces there is a higher
occurrence of illnesses which, in accordance with current
knowledge, might have a causal relation with noise.

Study Design and Sample:

+ Cross-sectional study of workers from 34 noisy workplaces
and 6 not=-noisy places.

t+ 766 men and 203 women freom noisy workplaces and 371 men and

! 318 women from not-noisy workplaces were compared as to

chronic illnesses reported by the plant physician and
absences from work due to illness., Noisy workplaces had
noise levels ranging between 85-115 dB for the greater part
of the day which were considered dusturbing be¢ause its
intensity exceeded the amount necessary for conveying
information; quiet areas had a noise level lower than 70 4B
and was not disturhing. Workers were classified as younger
than or older than 40 vears of age and by length of

employment (up to 10 years and more than 10 years), (“ﬂ
Sampling frame, sample selection and response rate were not
desczibed. .

Data Sources : Records in the documents of the plant physicians.

Bias Potential in Design:
Selection bias possible; as noted by the researchers, a
shortcoming was the variable quality of the data in records
from examinations by various doctors who used no standardized
methods; the extent of unreported illness is not known.

Noise Exposure:
Noise Description:

Source : Specific sources not identified; noisy workplaces included
motor testing sections, compressor stations, machine-rooms,
ete.

Type : Industrial (in large engineering factories) presumed steady

because noise existed continually for the greater part of
the working day. .
Frequency Composition: Spectral characteriastics of neise were measured;
however, authors cnly report that "results at all workplaces
showed a significant predominance of tones of a fregquency
ca. 1000e/sec,”
levels : Noisy: B85-115 dB; not~noisy: <70 4B.
buration of Exposure: HNot reported precisely; subjects divided into two
groups: exposed to noise for less than 10 years or exposed
to noise for more than 2 vears. é%#
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Instrumentation: Not reported,

Measurement Procedure: MNot reported.

Environment : Not described; uncontrolled.

Subjects’ : Workers classified on basis of exposure to noise for mere
than or less than 10 years; po avocational exposures given;
no evidence of history of ear disease. Although "hearing
damage {(without closer determination of the type and cause}"
was investigated, there is no indication that hearing was
tested,

Evaluation : The study is poor regarding noise parameters. Nolse sources
and frequency compositien are lacking. Noisy workplaces are
described with a very wide variation in noise level, 85~
115 dB, without indication of tendency toward higher or the
lower lavels. HNoise environments of the 34 workplaces were
not described and instrumentation and measurement data
were not reported,

Health Effects:

CVS Response : Hypertension, and hearing damage determined from medical
records and general abhsences from work due to illness.
Other health problems studied were peptic ulcers, neurosis,
subjective complaints and othex chronic illnesses.

Evaluation : No information given as to definition of hypertension,
criteria for diagnosis, methods used in collection of data.
Authors indicate poor quality control in texms of reliability
and validity of the measures as recorded by the plant
physician. Time period covered by the study is not stated.

Judging Causal Significance: . .

strength of the Asseciation: Not stated.

Dose-Rasponge Relationship: For men younger than 40 vears, the cases of
absences from work due to illness were lowest in men of the
contzol group and highest in men exposed to noilse for more
than 10 years, The statistics cuoted are not adequate for
avaluating a doge-response effect. Statistically significant
differences weras noted between exposed and controls.

statistical Methods: Chi-square employed in statcistical evaluation.

Control for Potential Confounders:
Although the authors report that it was possible to eliminate
the effact of other factors such as toxic substances,
excessive psychic lecads and that the characters of the work
compared were similar, it is questionable as to whether or
not this was accomplished with 34 noisy and 6 not-noisy
workplaces. Age was partially controlled. All other vari-
ables were examined only in the univariate sense.

Conclusions:
Authors “The results of the comparisen show a higher occurrence of
hearing damage, subjective complaints, hypertension, and
peptic ulceration in persons exposed to noise,” On the other
hand, the authors did not show that the frequency of the
diseases investigated, with the exception of hearing damage,
depended on the langth of employment. . Findings were not

consistent for men and women.
B=-149
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COvarall Evaluation:

- emmployed wexre not reported in detail.

Although the data are suggestive of a positive association
between reported hypertension and noise level, the differences
observed were not statistically significant., RAge was only
partially contrelled; social class indicated by skill lewvel

and other potential confounders were not statistically
controlled. The noise parameter, health outcome and methodelogy

(Scores on a scale of 0-9)
Noise Exposure

= 2
Health Effects n 1l
Epidemiologic Method = 3
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Citatjon: Kachnyi, G.G.: Indices of Arterial Pressure in Female Weavaurs
Under Conditions of Industrial Moise. VYrachebnoe Deloa {4):107~
109, April 1977. (Russian)

Reggarchers and Institution where research peréarmed: '
Medical~Sanitary Department of the Worsted Cloth Combine
in Chernigor.

Stated Purpose: Study of the state of the vascular tone of the brachial and
temporal arteries during work time in relation to the
length of industrial employment of female weavers exposed to
the effect of industrial noise of varying intensities.

Study Design and Sample:

: Female weavers 15-27 years of age working at the Cherni-
govskii Worsted Cloth Combine Plant.

+ Cross-sectional compariseon of 300 weavers working in noise
of 106-108 dB {Group 1} to 291 weavers working in an
intensity of 1C2 4B (Group 2)}. Weavers of Group 1l served
2-3 looms; Group 2 served 6-8 looems. All subjects were
women who previously were not subject to the effects of an
industrial environment, but had worked l-2 vears in an
office or on a collective farm. Twenty healthy girls of
similar age werking in the plant administration served as
controls.

Data Sources : Not stated, apparently existing industry data,
Bias Potential in Design:

Selection and nen-response bias, Comparability of noise
exposed and control groups ls questionable.

.

Noisze Exposure:

Noise Description:

Source : Group l: shuttle leoms of the TSFS type, "Peak & Peak".
Group 2: micro-shuttle looms of the STR type,
Type + Industrial noise in textile mil); varying intensities

implies nonsteady noises.
Frequency Composition: Too genaral to be useful.,
Group 1: a high frequency charactier of noise with ccocmplex

spectra.
Group 2: analogous to Group l noise.
Lavels : Group 1l: 106-108 dB; Group 2: 102 dB.

Duration of Exposure: Exposure presumed on the basis of length of
amployment as follows: :
Group 1: 17 emploved for 3-8 months;
172 employed for 1-5 years:
111 employed for 6-10 years.
Group 2: 18 employed for 3-6 months;
164 employed for l-5 years;
109 employed for 6-10 years.
Instrumentation: Not reported.
Measurement Procedure: MNot reported.
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Citation: Kalicinski, A., Straczkowski, W., Nowak, W., Proniewska, W, and
Ro'zan'ska, T.: Cardiovascular Changes in Workers Exposed to Noise,
Wiadomosci Lekarskie 2B(1l):1l-4, 1975, (Polish)

Researchers and Institution where research perfo:med-
Institute for Internal Medicine,’ Blalystok, Paland.

Stated Purpose: Not explicitly stated; implied to study changes in the
central nervous system and in the cardiovascular system
caused by noisa,

Study Design and Sample:

:  Occupational groups of spinners and weavers.

:+ Cross~-sectional comparison using years of work in noise to
characterize noise,
Group I ~ from 1-6 years work in noise (31 women);
Group II - from 7-12 years work in noise (48 women);
Group III - 13 or more years of work in noise (61 women);
140 women ranging in age from 47~51 with average age 49
(£1.1 years}.
No data as to population at risk, sampling frame, response
rate or methods whereby the women weres selectad.

Data Sources : Uniform questionnaire containing 57 guestions with emphasis
on symptoms charactaristic of arterial hypertension and
coronary diseases and primary 8P and EKG measurements.

Bias Potential in Desgign:
: Selection, sslective survival, selective recall, exposure

suspicion bias,
Years of work in noise may not accurataly reflect levels of*

sxposure,

Noise Exposure:

Noise Description:

Source ¢ Spinning and weaving equipment presumed; type of equipment
not identified,

Type + Spinning and weaving industrial noise; steady,

Frequency Composition: 32 Hz to 16,000 Hz.

Levels : 95-105 dB.

Duration of Exposure: Described above by groups.
Instrumentation: Not reported,
Measurement Procedura: Not reported.

Environment 1 Uncontrolled; relationshlps of subjects to scurces were not
raported.
Subjects + The possibility of other vocational noise exposuras was

not explored; history of avocational exposures and ear
disease not raported; no evidence that hearing thresholds
wore abtained on subjects at any time,

Evaluation : Although some noise paramaters were identified, the accuracy
of tha meaaurements is questiconable, It would be unusual
for all frecuencies between 32 and 16,000 Hz to have inten~
sities falling between 95 and 105 dB. Failure to report
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Cverall Bvaluation:

value of the temporal-brachial coefficient from the norm
were not observed. .

The strength of this study is in the selection of subjects
with no industrial noise exposure other than that under
investigaticon. Unfortunately the data are poor for judging the
association between noise and blood pressure because the
control group apparently was not used and the nolse levels

for the two groups were high and similar; there was no
evidence of controlling for potential confeunders such as
family history, obesity, stress and ager analytical techniques
were limited. 1In general, it appeared that the researcher

was unaware of current goncepts of hlood pressure and its
measurement.,

(Scores on a scala of (-9}
Noise Exposure

=3
Health Effects = g
Epidemiclogic Method = 2
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Citation: Kalicinski, A., Straczkowski, W., Nowak, W., Proniewska, W. and
Ro'zan'ska, T.: Cardiovascular Changes in Workers Exposed to Neise.
Wiadomoseci Lekarskie 28(1);1-4, 1975. (Polish)

Regearchers and Institution where research performed:
Institute for Internal Medicine, Bialystok, Poland.

Stated Purpose: Not explicitly stated; implied to study changes in the
central nervous system and in the cardiovascular system
cauged by noise.

Study Design and Sample:

1+ Occupational groups of spinners and weavers.

; Cross-sectional comparison using years of work in noise to
characterize noise.

Group I - from 1-6 years work in noise (31 women);

Group II - from 7-12 years work in noise (48 women);

Group III - 13 or more vears of work in noise (61 women):
140 women ranging in age from 47~5)1 with average age 49
{(#1.1 years).

No data as to population at risk, sampling frame, response
rate or methods whereby the women were selected.

-

Data Sources : Uniform questionnalre containing 57 questions with emphasis
on symptoms characteristic of arterial hypertension and
corcnary diseases and primary BP and EKG measurements.

Bias Potential in Design:
! Selection, salective survival, selective recall, exposure
suspicion bias.
: Years of work in noise may not accurately reflect levels of
exposura.

Noise Exposura:

Noise Description:

Source +  Spinning and weaving equipment presumed; type of equipment
not identified.

Type + Spinning and weaving industrial noise; steady.

Frequency Composition: 32 Hz to 16,000 Hz.

Levals t+ 95=105 dB.

Duration of Exposure: Described above by groups.
Instrumentation: Not reported.
Measurement Procedure: Not reported.

Environment : Uncontrolled; relationships of subjects to sources wers not
reported, .
Subjects + The possibility of other vocational noise exposures was

not explored; history of avocational exposures and ear
diseasa not reported; no evidence that hearing thresholds
were obtained on subjects at any tima.

Evaluatien +  Although scme noise parameters ware identified, the accuracy
¢f the measurements is questionable, It would be unusual
for all frequencies between 32 and 16,000 Hz to have inten-
gities falling betwaen 95 and 105 dB. Failure to report
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noise measuring instrumentation and proceadures, or environ-
mental relationships and subject information further
waeakened this study,

Health Effectg:

CVS Respanse : Blood pressure taken after interview and 30 minutes rest;
hypertension defined as > 140 mm Hg. systolic and > 90 mm Hg.
diastolic, BP method not stated, '

: EKG with 12 standard leads used to define;
() inadequate blecd supply to heart - a drop in the S-T
gegment of more than 0.1 mV in the from the left
¢hamber, with no signs of chamber hypertrophy;
{b) tendency toward inadequate blood supply of hears
muscles - a drop in S-T less than 0.1 mv.

: Questions on 57 symptoms related to arterial hypertension
and corcnary disease.

-Evaluation : Changes in S-T more often in HBP group ~ this may represent
changes dua to HBP (hypertension) and not independent
"inadequate blocd supply”. A full description of 5~T segment
vonfiguration was not provided and, therefore, the abnormality
noted may have been a nonspecific change. .

Judging Causal Significance:

strength of the Association: Not stated cuantitatively: the percentage of
persons with hypertension was 26% in women working 1<6 years
in noise, 3B8% in those working 7-12 vears and 47% in those
working ‘13 or mere years in noise,suggesting a dose-
response relationship.

Statistical Methods: Chi-square,

Control for Potantial Cenfounders:
Sex controlled by sample selection of women. Mzan ages of .
the groups were similar. Yo evidence of controlling for
weight, physical activity, clgarette smoking, family
history or diet,

Conclusions:

Authors The frequency of hypertension is significantly greater, the

longer the occupational exposure to noise, There were no
significant differences between subject groups as to
"tandency toward inadecquate blood supply" In the EKG nor
were pain complaints asgsociated with these changes. Drop of
the 5-T section greater than 0.2 mV was significantly more
frecuent in Group II than in Group I (but no differsnces
petween Groups II and III) with complaints typical of
coronary disease accompanying the changes., The frequency of
coronary disease in women with hypertension was 6 times
greater than in persons with normal blood presgsure. "The
studies show that many years of work under noise signifi-
cantly affect the freauency of the occurrence of arterial
hypertension and symptoms of inadequate blood supply of the
heart muscles in the EKG, The frequency of these distur-
bances is greater the longer the occupational exposure to

neise,"
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Overall Evaluation:

This study has the elements of a good invaestigation, but
could have been upgraded by additional information and
improvement in the statistical analysis. The observations
that Group I showed symptoms of inadequate blood supply to
the heart muscles more freguently than Group II but not
Group III with the longest exposure and the highest

- frequency of hypertension, and the fact that coronary

disease was 6 times more freguent in hypertensives than
women with normal blood pressure suggests that women with
many years of work who were sick may have retired, died or
dropped out for disability at a greater rata than women with
fewer years of exposura. Little information is provided
regarding the sampling, measurement of exposure and ocutcome
variables and statistical apalysis,

(Scores on a scale of 0-9)
Noise Exposure

= 2
Health Effects = 4
Epidemiolegic Method = 2
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Citatjon: Kanevskala, 2h. S., Maksimova, L.I., Kublanova, P.5., Shevyreva,
N.A., Sineva, E.L. and Markova, T.F.: The Influence of Pulsed and
Stable Noise on the Central Nervous System of Operators.
Gigiana Truda i Professienal'nye Zabolevaniva 1:22-25, 1977,
{Russian)

Researchers and Institution where research performed:
F.F. Erisman Hygiene Institute.

Stated Purpoge: To study the characteristics of the action of pulsed and
stable noise on the central nerwvous system, with the
intention to compile the material necessary for the formu=
lation of corrections to the noise standards in the working
areas of industrial sites.

Study Design and Sample:

: OQccupational groups - 1. fittexs, turners, framers with 39%
of the workers women; 2. turret lathe operators, automat
operatars, straighteners, guillotine gperators, pressers
with 35% of the workers women. The two groups were almost
equivalent in age = 25-45 years; 60% with length of employ-
.ment above ten years. 3. Control group performed work
similar o the woerk in the group examined (fitters, locaders
and redqulators), but not exposed to the effect of noise
exceeding the Maximum Permissible Level.

- : Cross-sectional comparisons among the three groups.

: Group l conaisted of 258 workers exposed to wide-~band stable
neise with dominant high frequencies at lavel of 90-100 dBA,
. equivalent noise level = 95 dBA.
¢ Group 2 were 28B4 workers exposed to pulsed noise at level
: of 107-117 dBA against background of continuocus noise of
i 90-100 dBA; egquivalent nolse level = 95 dBA.

' + Control group consisted of 100 workers.
1 No information provided as to sample selection, response rate.
‘ :  Authors report no vibration in the working places.
; Data Sougces : Not stated.
H
‘ Bias Potential in Design:
Selaction and measurement bias possible.
' Noige Exposure:
Noisa Description: ‘
Source 1 Not raparted, other than occupations as described under
design.
Type : Industrial noise; stable or steady to pulsed or nonsteady.
Fregquency Composition: Group ) with "stable" exposure - wide~band with
dominant high frequencies; Group 2 with "pulsed" exposure -
wide-band and pulsed noise; Group 3, control group - not
raported.
Levels ;1 Greup 1 = 90-100 ABA; Group 2 = 107-117 dBA and sometimes
’D 122-125 dBA; equivalent noise levels for both groups
: reported ag 95 dBA.
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Duration of Exposure: Wot reported, but 60% of workers in Groups 1 and 2
had been emploved ten years or mare,

Instrumentation: Not reported.

Measurement Procedures: Not reported.

Environment : Uncontrolled: not described,

Subjects + Additional work expasures not reported; history of avoca~
tional noise exposures and ear disease, not reported;
hearing thresholds chtained after exposura with tonal
audiometrics and super-threshold tests.

Evaluation + Noise parameter data is poor: noise sources and durations
of exposure not reported precisealy; environment, instru-
mentation and measurement procedure not reported.

Health Effects:
CVS Response : Hypertension (no data presented, but BP said to be
elevated in 22.2% of Group I and 34.7% of Group 24 MNo
datails provided, but states studies of the vegetative
nervous system were conducted by means of orthoclinostatic
tasts, Danini-Ashner raflex and dermographism.
Study of the sympatho-adrenaline system included:
(a) adrenaline content in urine which showed a tendency
toward increase in the stable noise group (up to 5,43+
0.55 ng/min compared to 4.45 = 0.53 ng/min in controls)
(b} a decrease in noradrenaline (control group = 14.7 %
1,23 ng/min and stable noise group l1.48 £ 1.59 ng/min)
{c} in pulsed noise, the adrenaline content in a one~hour .
urine increased to a qreater degree than in stable noise (up
to 6.26 £ 1.29 ng/min)
(d}) in pulsed noise, secretion of nonadrenalne was essentially
. not different from control group values. -
: Other health outcomes studied were B.E.G. readingsi reported
complaints such as headache, sleeplessneas and irritability,
dizzineas, noise in the ears; activation of sinew reflexes;
‘ skin vibrational sensitivity and hearing. In 24 of the
i persons in Group 2 exposed to pulsed noise, a reduction of
' perception of high tones up to 30-40 4B in the region of
3000-6000 Hz was ohserved on audiogram; among workers
j exposad to stable noise, a widely spread impairmant of
, hearing was ohserved only in singular cases. Pathology in
i hearing developed earlier with pulsed noise than with stable
noise.
! Evaluation : No dliagnostic criteria or definitions or measurement
| " . procedures for health ocutcomes were given and no data (other
i than stated above) were provided to the reader. It is not
i clear to what extent the control group members were
! assessed for comparison since no data provided for hyper-
} tension among the controls. The significance of the
"objective measure changes" for cardiovascular dissase or
other chronic illnesses is unknown.
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Judging Causal Significance:

Strength of the Association: No quantitative data provided.
Statistical Methods: No information provided.

Control for Potential Confoundersg:

Conclusions:
Authors

Cverall Evaluation:

-

Sex, age and length of employment were reported as similar

in the groups, but were not considered in analyzing the

data, BAuthors state that there was no vibration in the work
places, but studied skin vibrational sensitivity, No
evidence of statistically controlling for potential
confounders when considering any of the multiple health
outcomes. In fact, based on data reported, one would assume
the control group was not considered in the major comparisonms.

"Therefore, the continuous exposure of the organism of the
worker to industrial noise can be compared to chrenic

racoustic stress capable of causing variocus functional

cerebral-visceral disorders."..."It can be assumed that
pulsed noise as well as stable noise provokes the stimu-
lation of the adrenaline ring.",,."Undoubtedly, the degree
of these disorders is related to the character of noise, its
intensity, duration, acoustic effect, the functional

state of the central nervous system, and the individual
sensitivity of the organism to noise irritants.”

Although this study investigates the effact of hoth steady
and impulse noise on a variety of health systems, it is of
limited value because it fails to give an adequate
description of the metheds employed, and provides
assentially no data for scientific serutiny.

{Scoras on a gcale of 0~9)
Noise Exposure

a 2
Health Effects =0
Epideniologic Method = 3
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citation: Kangelari, $.S5., Abramovich-Peliakov, D.K. and Rudenko, V.P.: —
On the Problem of the Effect of Vibration and Neise on the
General Illness Rate, Gigiena Truda i Professional'nye
Zabolevaniia 10(6):47-49, June, 1966, (Russian)

Researchers and Institution where research performed:
Institute of Qeccupational Hygiene and Occupational
Diseases. '

Stated Purpose: Not explicitly stated; implied purpose is to study the
effect of vibration and noise on illness rate of workers in
industry.

Study Design and Sample: .

1+ Occupatienal groups of motor mechaniecs, cleaners in a
foundry section and fittexs as a control group,
Cross-sactional study of 125 mechanics and 152 cleaners
exposed to noise reaching 116-120 dB with a predominance of
frequencies 2500 Hz and higher in its spectral band and an
unknown number of fitters working in a general background
of BB8-90 dB with frequency spectra 120-B00 Hz.

:+ Total group of men aged 20-39 vears with 30.8% employed up
to three years; 17.3% up to flve years and 51.9% for more
than five years, .

i A separate cross-sectional comparison of cleaners experi-
encing vibration disease and cleaners of the same area not
suffering from vibration illness.

: No information as to how data wera collected, what proportion f"%
of the work force participated and how the sample was
selected.
Data Sources : Not stated.

Bias Potential in Desian:
Selection and.measurement bias possible.

Noise Exposura:

Noise Description:

Source 1 Diesal motors, pneumatic hammers.

Type :  Industrial, nonsteady.

Freguency Composition: Motor mechanics worked in a predominance of
frequencias 2500 Hz and higher; spectra of noise shown.

Levels :  Motor mechanics - reached 116-120 dB; f£itters - less noisy
area with B88~90 @B noise level; cleaners - 110-120 4B.

Puration of Exposure: No actual individual exposures given, only the

. working experience of the subjects.

Instrumentation: Not reported,

Measurament Procedures: Not reported.

Environment 1t Uncontrolled; motor testing shop and foundry: nolse sources
relative to worker position is not described.

Subjects : Machanics subject to motor noise 90-95% of the work time;
other worker exposures not raported. No information as to
avocational exposures, higtdry of asar disgease, hearing
thresholds.

bt

B-160




9

‘Authors

Evaluatiaon :  Instrumentation and procedures for measuring noise were
not reported. ODuration of exposure is questionable.
Subject data poor. HNoise sources relative to positions of
the worker and his general envircnment were not described.

Health Effects:

CVS Response : Sickness rate - all forms of illness; angina; diseases of
the peripheral nervous system and other disorders; reporte
as cages per 100 for a three year pericd.

Evaluation : No diagnostic criteria and no definitions stated. 1t is
not possible to determine whether an illness was counted
once or several times in the three year sick rate., HNo
information provided as to measurement procedures or data
sources, but table refers to work capacity based on
disability from work days. Angina, usually based on
symptoms reported, is a very subjective health outcome.

Judging Causal Significance:
Strangth of the Association: Not stated.

d

Statistical Methods: No inferential statistics; data presented as proportions.

Control for Potential Confounders:
No evidence of control of any major confounders such as

pravious illness, age, ete. Report states that carbon
oxides and air temperature were within the permissible
range for tha workars.

Conclusions: .
"...that the motor mechanics had a much higher sick rate

index than the control group for flu and acute commen colds
of the upper respiratory tract, as well as diseases of the

nagopharynx, breathing organs, and the gastro-intestinal
tract." Angina sick rate 8.9 in motor mechanics and 7.8
{cases per 100) in fitters, “,..The indexes of the sick

rate for the cleaners suffering from vibration illness are
higher for every disease than for the cleaners not suffering

from vibration illness."..."The comparison presented in

this article does not pretend to offer an exhaustive answer
to the question of the influence of noise and vibraticn on
the general illness rate; nonetheless, it seems to intrcduce

a decigive contribution to this area of occupaticnal
pathology.”

Qverall Evaluation:

potential confounders and for cardiovascular regponse,
employs a very subjective diagnostic entity, angina.

{Scores on a scale of 0-9)
Noigse Exposure

= 2
Health Effects = 1
Epidemiclegic Method = 2

=161

This study is weak in design, tetally lacking in control of

T T B Y



Citation: Khomuls, P.5., Redionova, L.P, and Rusinova, A.P.: Changes in
the Lipid Metabolism of Man Under Protracted Effect of Industrial
Noise on the Central Nervous System. Xardologiia 7:35-38, July,
1967. (Russian)

Researchers and Instituticn where research performed:
Central Sclentific Research Laboratories and the Leningrad
S.M. Kirov Continuing Medical Education Institute.

Stated Purpose: To determine the content of cholesterol, beta-lipoproteins,
and total lipids in people under the long-term effect of
industrial noise.

Study Desion and Sample: ]
:+  Cross~gectional design.

103 persons (69 men and 34 women) who had worked various
lengths of time under conditions of high-frequency noise,
117 dB intensity were compared to 51 controls (38 men and 13
women} exposed to permissible nolse of middle and low
frequencies and intensity from 60-95 dB. The noise exposed
workers were cbserved “over the course of 7 years" with
80 showing noise hearing impairment, 56 suffering from

. functional disorders of the nervous systen, 3 from hyper-
tension and 3 from arteriosclerosis, Workers in the control
group ware "practically healthy". Work load wag greater
for high noise group,
No information provided as to sampling frame, health state (“5
of subjects at beginning of the observation period, baseline
valueg of the cholesterol, beta-lipoproteins and total
lipids. ' '

Data Sources : Medical-hygiene records and bloed serum tests.

Bias Potential in Design: -
Although authors state that the noisa exposed group under-
went "dynamic cbservation over the course of 7 vears", the
tabled data indicate individuals with employments of less
than 7 years, suggesting the data are cress-sacticonal in
nature with potential salection bias and unclear antecedent
consequence relationshipsa.

Noiss Exposure:
Neise Description:

Source 3  Not reported.

Type + Industrial noise; steady or nonsteady not reported, but
would probably be nonsteady, .

Frequancy Composition: Specific frequency components not reported; noige=-
exposed group: basically high fraquency noise and controls
worked in middle or low frequency noise.

tavels t Noise-exposed group - 117 dB; controls - 60 to 95 4B;
actual levels of exposure for subjects cquestionable,

furation of Exposure: Subjects grouped by 1-2, 3-4, 59, 10-15, 15-30
years of employment to indicate expasura. eﬂ_?
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Instrumentation: Not reported:
Measurement Procedure: Not reported.

Environment 1 Uncontrolled.

Subjects : No information provided as to avocational exposures,
hearing thresholds, history of ear disease.

Bvaluation : ‘study weak in all noise parameters.

Health Effects: .
CVS Response : Blood serum cholestercl determined by a Liberman-Burkhardt
. reaction after its extraction with a methanol-chloroform

mixture; beta-lipoproteins determined by a turbidimetric
method and total lipids hy Bergdon's methed.
Neurocirculatory asthenia, hypertension and arteriosclerosis.
Age of the groups similar, nutrition same based on question-
naire data; blood analysis taken in the morning on an
empty stemach or after a breakfast consisting of tea and
maffins.

Evaluaticn : Standard methodolegy for laboratory studies were used. No
diagnostic criteria for health conditions given,

Judging Caunsal Signifjecance:

Strength of the Association: Not stated quantitatively. The change in
cholesterol values with the increase in employment duration
among individuals exposed to noise is suggestive of a dose~
responge relationship, sincé this increase in cholesterol
values does net occur in the control group.

Statistical Methods: pevaluas, but no statistical test given,

Control for Potential Confounders:
" Age, length of employment, specialization and state of the
nervous system were considered in the analysis., MNutrizion
was controlled on the day of testing.

Conclusions:

Authors :"l.Industrial noise with an intensity of 95-117 dB acting
during the course of 5 years or longer leads to impairment
of the metabolism of lipids in workers, The disordars were
manifested as hypercholesterolemia and a tendency toward an
inereased quantity of total lipids and beta-lipoproteins in
bloed.

#.The degree of increage in the cholestercl content in the
blead depends on the length of employment in conditions of
intanse indusgtrial noise. After 5-15 years of exposure to
industrial noise, endogenous hypercholesteralemia, more
pronounced in persons with functional disorders of the
nervous system, developed in the majority of the workers,"

Qverall Evaluatioh:
The strengths of this study lie in the standard assaessment

of blood lipids and the exploration of several variables
other chan noise., The design description implies
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prospactive data may be available, but data are not
presented to support other than a cross-sectional strategy,

(Scores on a scale of 0-9}
Noise Exposure

=}
Health Effects =7
Epidemiologic Method = 2

.
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Citation:

Klotzbuecher, B.: The Effect of Noise on Mental Performance angd
Selected Physlological Functions. International Archives of
Occupational and Environmental Health 37(2):139-155, 1976.

. (German)

Researchers and ‘Institution where research pérformed:
Not translated.

Stated Purpose: To check the effect of noise of different intensity
towards performance and physiolegical reactions.

Study Design and Sample:
' : Quasi-experimental design.
10 healthy, male vocational school students, 17-19 years

of age were studied in three test series under the influ-
ence of noise of different intensity. Tests conductad in a
soundproof room between 8 and 1l o'clock A.M. The test
series were randomized te subjects. Physiclogical functions
were assessed throughout the test pericd and stored on a
tape recorder in a modulated form.

No information provided about subject selection or vocations
of the 10 males undergoing the tests.

Data Sources : Experiment.

Bias Potential in Desgign:
Small sample size; interhal validity problems associated

with instrumentation and test condition changes over the 12
. day testing period.

Noise Exposure:

Noise Description:

Source i Net reported.

Tvpe 1 Wide~band (white} noise.

Frequency Composition: Wide-band (white) neise.

Levels 1+ Three test conditions; wide-band (white) noisa=55 dB{AI);

wide~band (white) noise=a70 dB(AI);
wide=pand (white) noise=85 dB(ATI);
test sequence was stocastic.
Duration of Expesure: Intervals for a.single test subject lasted approxi-~
mately 1Z davs; test groupings were (a) rest, 10 minute
sitting without noise; (b} 3 minute reat with noise; (¢) 30
minute arithmetic tasks wish noise.
Instrumentaticn: HNot reported; no evidence of use of recognizaed standards,

Meadurement Procedure:; Not reported,
Environment s Controlled; "dead room of the test laboratory of the

Garman Mail.”
No information provided as to vocational and avocational

exposures, history of ear disease or hearing thresholds.
Laboratory type environment with good descripticn of neise
axcept for failure to report source. Holsze measurement
procedure and instrumentation were not described. Additional

information about subjects is needed.

Subjects H

Evaluation H
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Health Effects:

CY5 Response ; Heart rate measured by EKG) respiratory rate by thermister;
.catecheolamines {epinephrine and norepinephrine} determined
after a method of Euler and Floding.

Evaluation :  Measurements appear valid. It appeared that noise inter=-
fered with mental work and epinephrine and norepinephrine
excretion increased. The relationship of the observed
effects to cardiovascular disease development is unknown.

Judging Causal Significance:

Strength of the Assoclation: Not relevant.

Statistical Methods: t-test for paired differences and correlation
coefficients. An ANOVA would be a more appropriate
analytical procedure.

Control for Potential Confounders:

The sequence of the test series was random which should
control for selsction bias, confounding and personal
differences given an adequate sample size.

Cenclusions:
Author : "The number of significant correlations beatween performance
and physiological reactions decreased a lot more f£rom noise
level 55 AB(AI) to noise level 70 dB(AI) than from noise
level 70 4B(AI) to 85 dB(AI}"..."The rise of adrenalin
secretion under noise strain and mental work found by us is
twice as high at 55 dB(Al} as with noise strain."..."The -
recommended noise level at concentrated mental work should
thersfore be lower than 55 dB(AI)."

Overall Evaluation: .
This quasi-experiment might have been more useful to our
purpose of evaluating the association between noise and
cardiovascular response had the physicleogical responses

been defined more clearly and the results considered in a
mannar appropriate for determining a gradient of effect.
Howaver, the relationship of catecholamine levels and changes
in these levels to cardiovascular disease is unclear at
present, Sample size is small.

(Scores on a acale of 0-9)

Nojise Exposure = 3
Hoalth Effects =4
Epidemiclogic Method = 5

¢
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' Citation: Kobets, G.P., Liubomudrov, V.E., Dokukina, G.A., Vasilyev, V.I.
and Gurkonskaya, 5.M.: On the Non-Specific Effect of Industrial
Noise and Vikbration. Vrachneboe Delo 2(2):134-137, February, 1972,
[Russian) )

Researchers and Institution where research performed:
Donetsk Medical Institute and Regional Clinical Hospital of.
Occupational Diseases., '

Stated Purposa: To provide a more detailed lllumination of the non-specific
) effects of industrial noise and vibration by studying the
state of health according to the data of a comprehensive
medical examination and analysis of the indexas of the sick
rate (temporary work disability) for three vears with a
calculation of the annual index among women of various
professions.

Study Design and Sample: ‘ .

: Crosg-sectional comparison of medical examination ddta and
annual disability index for a convenient sample of women
from the following occupations:

446 women emploved in product warshouses and storage in work
processes requiring physical stress with mean age of 38 =
0.4 years and 14 + 0.3 years employment;
Fan : 390 practically healthy persons - mean age 36 + 0.4 and
12 & 0.2 years employment;
147 female concrete workers - mean age 37 * 0.6 and 10 + 0,3
years smployment and exposed ta vibrations;
: 144 women 34 + 0.4 years of age with an average of 7 * 0.3
vears employment who were "subject to the effect of noise";
89 perscns suffering from noise disease (37 + 0.3 years of
age and 9 + 0.6 years cmployment).

-

Data Sourceg : Medical examinatioen and disability records,

Bias Potential in Design:
Salection bias may exist since the jobs studied were ¢f such
variability suggesting a great deal of self-selection;
responsge rate and sampling frame not kneown; potential
measurement bias with use of extant digabjlity records.
Comparability of work environments on factors othar than
noise and vibration questionable,

Nolse Exposure:
Noise Description:

Sourse :  Not repo:éed - merely stata that noise was "in electro-
pneumatic sections of metallurgic plants”,
Type +  Industrial noise; steady or nonsteady is not reported.

Frequency Composition: High frequency (predominately in 1200-1800 Hz
range} for women subject to effect of noise and suffering
—_ from noise diseasas.
",) Levels + 112-122 @B {for groups alsc experiencing high fregquency).
Duration of Exposure: Years of employment used to estimate exposure.
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Instrumentation: HNot reported.

Measurement Procedure: HNot described.

Environment : Uncontrolled; not described.

Subjects + Possibility of other than cne vocational exposure not
considered; history of avocational noise exposure, ear
disease, hearing thresholds were not reported. It is
presumed that otological examinations were completed on
basis of otolaryngologist diagnosis being available.

Evaluation 1 Actual noise exposure data is questicnable. Difficult to
determine the actual groups compared and the relevant noise
levels. Noise sources not identified. Instrumentation and
noise measurement procedures and subject information was not
reported, Noise environments not cdescribed,

Health Effects:

CVS Response : Disorders of the requlation of the arterial blooed pressure,
functional disorders of the heart action, temporary work
disability (annual index). Also studied respiratory
illness and ulcers and other complaints,

Evaluation t No diagnostic ecriteria given although diagnosis was "by
specialist". No criteria stated for hypertension, hypo-
tension, functional disazses of the heart or vibration
disease. Measurement and testing procedures not described,

.

Judging Causal Significance:
strength of the Association: States that disorders of the regulation of the

arterial blood pressure, in the direction of higher as well
as lower wers 5-8 times more frequent among thase subject
to the effect of vibration and nolse than in the control
group. However, no data are shown and direction is not
given,

Statistical Metheds: None reported.

Control for Potentlial Confounding: .
Ne evidence of controlling for confounding, but conclusions
are presented without supporting data,

Conclusions:

Authors t "While it can be fully confirmed that the specific diseass
and disorders (arterial hypertension or hypotension,
functional disorders of heart action, heurosis) are
consequances to a certain degres of the specific effecta of
tha named hazards, the injuries of the upper respiratory
passages, chronic gastritia and ulcers, and chelangio~
hepatitis can hardly be traced to their specific effect.
Tha index of cases of the sick rate-(total data) was lowest
in the control group, ross 2.5 times in workers subject to
the affect of noise, increased 3.9 times with development
of noise illness, 3.2 times in haealthy concreta workers and
3.9 times in individuals with vibration diseass.
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Ovarall Evaluation:

The groups under investigation with their respective hoise
and outcome measures are virtually impossible to identify
in this article {and/or its translation). No data are
provided to support the conclusions. The direction of the
observed associations between blood pressure and noise
levels are not clearly presented.

(Scores on a scale of 0-9)
Nolse Exposure

= 2
Health Effects =1
Epidemiologic Methed = 3
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Citation: Koszarny, 2., Maziarka, S. and Szata, W.,: The Effect of Airplane
) Noise on the Residents of Regions in the Area of the Alrport
Okecie in Warsaw. Roczniki Panstwowego Zakladu Higieny 27(2):113-
121, 1976. (Polish)

Researchers and Instifution vwhere research performed:
Municipal Hygiene Section of the State Health Institute,
Warsaw,

Stated Purpose: To evaluate the state of health and noise complaints in
‘ persons living in the area of the Okecie airport,

Study Design and Sample:

:+ Community survey.

: Cross-gectional data.

: 256 residents living in a zone with noise greater than 100
dB{A) and 255 residents of an area with a noise level of
BO~-90 dB(A); areas represented equally by men and women 20~
70 years of age, with similar education type, occupation
and working conditions; areas varied on housing-living
conditions. ’ '
Sampling frame and sampling method, response rate not
described, although referenced as same as the previous
study in 1975,

Data Scurces : Not described in this paper, referenced to previous study:
community type survey using a detailed health questionnaire
is presumed.

Biag Potential in Desmign:
Potential for self-selection bias, non-respondent bilas and
gelective recall. Since there are no actual individual
noise expogures avallable, there is the patential for
escologic fallacy in interpreting the results.

Noiga Expogure:

Noise Description: '
Source : Air traffic, street nolise, neighborhood residences, service
establighments, factories, railroad noise, household
devicesg; actual objects producing noise were not identified.

Type + Variety of types.
Frequency Composition: Not reportad,
levels : Araa A, noisa was higher than 100 4dB{A)

Area B, noisa was BO=-50 d4B(A)
Duration of Exposure: Not raportad.

Ingtrumentation: Not reported in this paper.

Measurement Procedure: Not raported.

Environment i Not apecified; uncontrolled.

Subjects t No information provided as to vocational or specific
avocational noise exposure, hearing thresholds or history of
ear dissasa,

Evaluation : Noise parameter is very inadequately described. Paper
references a previous study for questionnaire development,
but is not specific relative to noice.

-
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Health Effects:

CVS Response : Frequency of occurrence of symptoms as indexes of the state
of health; symptoms included taking cardiac medicines,
heart pains, nervousness. .

Evaluation : No objective measures employed. Neo informaticn as to
method by which symptom data were collected. Very weak
outcome measures employed.

Judging Causgal Significance:
strangth of the Association: Not stated. Symptem frequency was high in
. both areas; significant differences were found hetween

women in the worst accustic condition and other women as
to occurrence of complaints of heart pain, taking of head-
ache and cardiac medicine and frecquent irritacion.

Statistical Methods: Chi-square and t-test. Table III presents data in
percentages and displays a t-test value which would not be
an appropriate statistic: it can probably e assumed that
the Guttmann methed for analyzing scalegram data utilizes
mean values. .

Control for Potential Confounders:
Groups shown to be similar on types of education, occupation,
working conditicns; groups vary on housing=living conditions
which may influence results by raising the sensitivity to
noise of parsons exposed to unfavorable conditiens, but
authors state this is not likely teo influence results since
the residents in the lower noise area reported more
dissatisfaction with living conditions and less modern

housing.
Copclusions:
Authors : "Airport noise of a lavel above 100 dB(A) is a significant

hurden for the residents." Burdenscmeness of airport noise
ac 100 dB(A) ecualled 82% and at 80-90 dB{A) was 54%.
Correlation hetwean the hampering effect and actual noise
level was low taking into account individual sensitivity of
subjects, suggesting perceptions and personal factors were
important. "Tha relationship hetween some symptoms of
aggravation and ill health and the acoustic copditions in

the place of residence indicates the probability of the
negative influence of airpeort noisa on the residents'

state of health,” The high percentage of parsons complaining
of symptoms and the frequent occcurrence of symptoms of illness
among women, but not men, from the worst acouscic conditions
seems to support the relationship between airport noise

and the stats of health. "On the cther hand, one cannot
axclude the assumption that the above mentioned indexes
result from other unfavorable effects of the envixonment,
espacially the work environment.”
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Overall Evaluarion:

This study suffers from poor specification of the noise and
health parameters on the basis of the data presented, and
from many possible biases. It is unclear as to how equal
nurbers of subjects with such similar demographic
characteristics were selected from the two areas without
introducing selection bias, Findings centribute little to
the understanding of the relationship of noise to health
effects.

(Scores on a scale of 0-9)
Noispe Exposure = 0

Health Effects =
Epidemioclogic Method = 2
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Citation: Lanzetta, 7., Giovanazzi, A, and Furlanelleo, F.: Prospects for

the Use of Dynamic Electrocardiography During Work Actiwvity of
Subjects Exposed to Environmental Woilse, Minerva Cardiocangiol.
27(9) :559-566, 1979. (Italian)

Researchers and Institution where research performed::

Lanzetta and Furlanello - Division of Cardiology, Istituti
Ospedalieri, Trento, ITtaly.

Giovanazzi - Servizie Provinciale dj Medicina Preventiva
dell'tta Lavorativa, Trento, Italy.

Stated Purpose: To check the possibility that electrocardiographs would

raveal the effects on the cardiovascular system, as a
response to rate, to rhythm disturbances, and/or changes in
the ventricular repolarization phase in the workers at the
time of exposure and non-exposure to environmental neoise,
in comparison to workers not exposed to such noise.

Study Design and Sample:

Short~tem exposure effects investigaced.

17 workers with 12 exposed to noise of two different work
environments and S not exposed to "substantial"™ neoisge, Of
the expoged, 8 had normal hearing and 4 had hearing
impairments; tha § controls had evidently normal hearing.
The study began 3h hours after the start of the work day
and ended 2 hours after the end of work, thus including dh
hours of unbroken giuposure to nuise and 2 successive hours
of rest.

+ Qross~sectional comparison of the group on serial EXKG
measurements.

Selection of sample was hot desgribed; no evidence of
randem selection,

"o

Data Sources : Dynamic EXG recerdings and a diary kept by subjects.

Bias Potential in Dasign: .

Selecticn bias; although the control subjects were said to
have equivalent work duties, there is little evidence of
comparability ané no evidence of random selection of
subjects; potential bias due to unknown affects of grouping
individuals from 2 different noise environments of unknown
variability in pravious exposure to noisae; very small
sample size.

Noise Exposurae:

Noige Dascription:

Source : Mot reported.

Type + "Epvironmental" noise in a fagcory; not reported as to
steady or nonsteady noise type.

Prequency Composicion: Not reported. ’

Levels s One work envircnmant: 91 dBA; ancther work environment: 101dBa;
centrols: not given.

Duration of Exposure: 4k hours of exposure to usual work noise on the day of
tasting; previous hoise exposure evidently not considered. Mot
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clear whether hearing impaired subjects were working in one
or both noise environments.

Instrumentation: HNot reported.

Measurement Procedure: Not reported.

Environment i Uncontrolled; net described with any details.

Subjects + Current and past job exposures not considered cother than on
exposure on day of testing; no avocational noise exposures
reported. Ageé and sex of subjects not given. It is praesumed
that testing of hearing thresholds was obtained based on the
statemaent that audiograms were interpreted for the noise~

- erposed group according to directions of the A,A.0.0.

Evaluation : Noise source, frequency composition, instrumentation and
procedure for measuring noise were not reperted. Duration
of noise exposure is questionable. Data poor for an
adequate noise evaluation.

Health Effects:

CVS Responsge : Holter {dynamic} monitoring of heart rate, arrhythmias and
ST-T differences {repolarization}.
Evaluation ; Clinical significance of heart rate response unknown for

long-term effects. Accuracy of diary notes are critical to
analysis; details not given. There is no evidence of
gquality control of the data.

Judging Causal Significance: ‘

Strength of the Association: Not relevant for long-term exposure.

Statisgical Methods: p~values given, but no information provided as to
methodology employed. ’

Control for Potential Confounders: ' ,
The workars were free of obvious disease; in all subjects the
EKG made under basic conditions was normal; subjects were
said to avoid carbon disulfide, trichloroethylens, lmad,
cadmium, carbon monexide, mercury, high environmental
temparatures ; recorded physical effort, perceptions,
alcohol and coffee intake, smoking while being tested, The
extent to which any or all of these variables were considered
in the analysis is unclear,

Conclusions:
Authors "The increase in the cardiac rate was indeed constant in

the groups 'exposed' with normal auditory capacity, was
maintained throughout the work shift, and re-entered the
normal limits only after cessation of work. The results were
statistically significant in comparison with the group of
workers 'not exposed' to noise and with those with hearing
impairments. It is interesting to observe the persistence of
the response in the increase in cardiac rate (under exposure)
to environmental noise, even after many years of exposure to
this noiss." For workers exposed to noise £ 1 year €0 3
ysars, the racovery of the bage cardiac rate occurred within
44 minutes; for those axposed 4«21 years, the recovery
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occurred between 58-120 minutes; it was not possible to
establish a linear relation between recovery time and
biological age of worker.

Oire:al]. Evaluation:

This study of short-tarm EKG responses to nolse suggests
chat future research is needed. However, the small sample
size, the multiple variables considered, and the unclear
methodology employed reduces 1ts sclentific value in
avaluating the effects of noise on workars. Holter EXKG
monitoring with concommittent nolse level monitoring may be
of value in future studies,

(Scores on a gcale of 0-9)

Noise Exposure =]

Health Effects = 8

Epidemiolegic Method = 4
B=17%
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Circation: Liubashevskaia, 2.A. and Solonin, Iu.G.: Effective Measures of
Improving Working Conditions in Forging and Pressing Shops. s
Gig, Tr, Prof, Zabol 7:46-48, 1976, (Russian)

Researchers and Institution where research performad:

Stated Purpose:

Study Design and

Uralmashzovod Factory, Institute of Occupational Hygiene and
Occupational Diseases.

Study performed for the physiological and sanitary evaluation
of the work performed and of the implementation of measures
intendad to improve working conditions,

Sample:

Data Sources:

28 workers: 16 forge workers in 29 shifts; 12 apprentices in
19 shifts, aged 22-54 years, At beginning of study 15 forge
workers and 15 apprentices after improvements;

Measures taken bhefore-after implementation of improvements,
but apparently cross-sectional comparisons were made
{comparison of group values at T, to a different group at T,):
Sampling frame, determination of sample size not described.

Not described.

Bias Potential in Design:

Noise Exposurs;

Internal validity problems related to history, aging, changes

in instrumentation and conditions of testing, selection

bias, and multiple changes in the work environment over the

three year period studied. ' Faml

Noise Description:

Source t
Type t

stamping and forging hammers.
Industrial in forging and pressing shops; unsteady presumed,
but not reported.

Frequency Eomposition: Not reported,
levels: Gensral noise level before improvements: 95 dB average,

78-120 4B range; after improvements (over a 3 yr. period):
90 db average, 71-110 4B range.

Duration of Exposure: Although shifc information is reported, the actual

Instrumentation:

exposures of the workers to noise is not reported.
Hot reported.

Measuremant Procedure: Not reported.

Environment

subjects t

Evaluaticn

Ungontrodled; forging and pressing shop; layout not described
regarding working relationship to the noise sources,

History of vocational exposure for individual workers was not
reportad, but study indicates workers took up second occupation
such as stamper and presser; no data as to history of avocational
exposure, hearing threshold levels, history of aar disease,

Poor study relative to reporting of noise parametars, noise
measurement, environment and subjects.

¢4
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Health Bffects:

CVS Response

Evaluation :

Repeated physiological examinations of functional strain
on the circulatory and thermorequlatory systems; systolic
and diastolic arturial pressure, skin temperature, bhody
temperature, muscle strength and endurance of workers,

No information provided as to measurement techniques, eriteria

for assessment and no data provided showing blood pressure

readings in any form. Methods for analyzing multiple readings
in a worker group that changed Ln composition 1s net given,

Data totally inadequate for judging gquality oxr quantity of

health measures.

Judging Causal Significance:

Strength of the Association: Not stated.
Statistical Methods: MNot stated. Ho health data presented to support conclusions

regarding blood pressure,

Control for Potential Confounders:

Conclusions:
Authors

Mo evidence of any type control; "before-after™ comparisons
appear to be cross-sectional rather than related to the same

population. .

"arterial pressure (systolic and diastolic) had a decreasing
tendency at the end of the shift"..."Repeated physiological

examinaticns in 15 forge workers and 15 apprentices showed

a'decrease in the functiopal strain upon the organism...The .
measures implemented were effective from the aconomic and
physiological-hygienic points of view, and can be recommended

for other plants,"

Qverall Evaluation:

Apparently a very poecrly designed study with multiple "improve-

ments" made over the 3 year study periecd and many potential

confounding factors present which were not considered.

From

the paper it is impossible to determine comparisons made or

physiological data that were actually available,

Trapslation

obtained was poor, but not likely to account for most of the

problems.
{Scores on scale frem C-9)
Noise Expesure

= 2
Health Effects = 0
Epidemiclogic Method = O
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Citation: Mariniake, A.Z. and Lipovoi, V.V.: An Estimate of the Total Time
of Individual Noise Effects in Hygienic Evaluation of Intermittent
Noises. Cigiena Truda i Professional'nye Zabolevaniia 2:15-18,
1975, (Russian)

Researchers and Institution where research performed:
Not stated,

Stated Purpese: To study the characteristics of the influence of some
aspects of intermittent noise in comparison with stable
noise with uniform swmary length of effects.

Study Design and Sample: .
: Quasi-experimental design using 20 practically healthy
males 16-25 years old in a soundproof chamber exposed to
four conditions of nolse. Twenty observations were made in
each of the four series.
Series 1: low frequency noise, steady neise;
Series 2: low fregquency nolse with intermittent effects -
2h minutes of noise alternating with 5 minute intezvals for
a total of one hour noise and two hours rest, noise similar
to work in concrete packing;
Series 3: high frequency stakle noise at 105 4By
Series 4: intsrmittent sound with & minute high frequency
at 105 4B, alternating with & minute pauses for a total of
one hour noise and cne hour rest, noise similar to 2N
hydraulic testing of pipes. ¢
Ne information provided on selection of subjects, allocation
of subjects to the groups for testing, exposure of subjects
to noise in the workplace.

Data Sources : It is asgumad that all data were derived from the expari-
mental situacion.

Bias Potential in Design:
Selection into sample; bias due to lack of a control in the
sense that subjects were not tested under control or low
noise conditions: bias resulting frem failure to randomize
either subjects or the noise conditions,

Noise Exposura:
Nolse Deszcription:

Source 1 Not reported.

Type :  Intermittent (nonsteady) and stable (steady).

frequency Composition: Series 1l: Low frequency, maximum energy around
250 Hz

Seriaes 2: low frequency, maximum energy around 250 Hz
‘Saries 3: high froquency (maximum energy around 2000 Hz)
Series 4: high frequency
Levels s+ Series l: 110 dB
Saries 2: 110 dB
Series 3: 105 dB
Series 4: 105 dB e;
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buration of Exposure; In each series, subjects exposed to noise 1 hour.
Series 1: Steady
Series 2: Intermittent with noise presented 24 minutes and
_he noise 5 minute intervals (3 hours) :
Series 3: Steady
Series 4: Invermittent with % minute of noise and 4 .
minute of no noise interval {2 hours}

Instrumentation: Not reported.

Measurement Procedure: Mot reported.

Environment + Controlled soundproof chamber: relationship of noise source
to subject not reported. Whether nolse was presented
through loudspeakers or earphones is not stated.

Subjects : Twenty "practically healthy" males scudied with ne history

’ of vocational or avocational noise axposure reported, no
information regarding ear disease. Hearing sensitivity
was determined with an audiometer at pitches of 500, 1000,
2000, 4000 and 6000 Hz {air conduction).

Evaluation :  Although noise parameters were reported, the noise source,
instrumentation, and procedure for measuring noise were not.
The testing environment was not dascribed beyond a
"soundproof chamber" which is not very informative., Little
subject data are available to the reader.

Health Effects:

CVS Responsa : The tone of the vessels as measured by the amplitude of the
plethysmogram for the index finger {(volume differences);
pulse rate; and time apd accuracy response to lights,

Evaluation i Ne data provided as to measurement procedure. The relation-
ships of the raspense to noise exposure described. The
decrease in pulsa pressure with noise 1is consistent with
findings from other studies and appears to suggest cardio-
vascular adaptation to continuscus neise.

Judging Causal Sicnificance:

Strength of the Associatioen: Not stated; not appropriate study for long-term
exposure. For the first minute of the effect of stable and
intermittent noises, the amplitude of the plethysmogram was,
regpectivaly, 65% and 62% of the initial level; at the 50th
minute of noise, it was 72% undar stable noise and 52% under
intermittant. The immediate decline would appear to
indicate a noise effect, but the strength of the association
is unclear in these limited dara.

Statistical Methods: Statistical significance indiecated, but no test stated.

Control for Potential Confounders:
Ne control of any potential confounders; apparently no
randomization ¢f subjects or neise treatments.

conclusions:

Authiors :  “A rathar noticeable difference in the effects of stable
and intermittent noise (especially with high Efrequency
compositionsa) was neticed in the study of the tone of the
vessels."..."After one hour of effects of stable and

B-179

T MLk e 4y s g Aer e



RGP X

intermittent noises, a tendency toward decline in pulse
frequency, on the average of 2-3 per minute, was observed."

Qverall Evaluation:

Design inadequate for consideration of this study as a true
experiment. However, it does suggest an adverse health
effect from noisp with intermittent sound leading to a
greater degree of vasoconstriction than stable noise.

(Scores on a scale of 0-9)
Noise Exposure

L]
Health Effsct = 6
Epidemiologic Method s 1
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Citation: Meinhart, P. and Repker, U,: Examination of the Morbidity on
Heart and Circulatory Diseases Through Permanent Noise Exposure.
Zeitschrife fur die Gesamte Hygiene und ihre Grezgebiete 16:853-
857, November 1970. (German) ‘

Regeaxchers and Institution where research performed:
Hygiere Institute of Martin Luther Univers:.ty, Halle-
Wittenbery, CGermany.-

Stated Purpose: To study the connection between year-long noise exposure and
heart=-circulatory diseases in the industrial area of the

District Halle. .

Study Design and Sample:

: Cross-sactional data.

: Compariscn of 807 males with noise-conditional hearing
defects as of December 31, 1965, of the Industrial District
Halle with rapresentacive morbidity statistics of 3948 from
cotmunal health institwtions of the same district., Implied
that noise cateqories of Lehmann were used and divided by
30-65 phens, 65-90 phons and above 90 phons, but no evidence
of clasgification of individual sukjects by phons. No data
as to nolse exposure of comparison group.

— Data Sources : Medical records ordered by the Labor-sanitary inspection and
S record data of several ambulatory clinics of the districe.

Bias Potential in Design:

Potential for select:.on bias among both hearing defect and
comparison group from <linics. Completeness of noise-defect
sampla and/oxy sampling frame is unknown. Cemographic
characteristics of both groups not repoerted. Data may
suffer from acolegical fallacy since actual neise expasures
of the individuals within the study and compa.r:.son group are
unknown.

Noise Exposure:

Noise Description:

Spurece : Hoise from industrial area of district Halle, no specifics
given.

Type 1 Not raported.

Frecquency Composition: Not reported.

Levels : tot reported spacific for study group but implied that

categories of 30-65 phons, 65-90 phons and above 90 shons
were used with nolsa-conditional hearing defects coming from
the above 90 phons category,

Duration of Exposure:; Presented in graph form with no details for the 807
workers and cataegorized as 0-5 years, 5-10 years, 10-~15
years, 15-20 ysars and 20 and over years. It is presumed
that these years represent years of employment.

Instrumentation: ot reported.

p Measurement Procedure: Not reported,
‘:) Envirenment : Uncontrolled; details not reported.
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Subjects !

Evaluation H

Health Effects:
CVS Response

Evaluation

No information provided other than vocational exposure as
described above under duration of exposure, Hearing thres-
holds, history of ear disease, avocational exposures unkhown.
Virtually nc information provided regarding the manner in
which noise was quantified in the industrial envirenment and
no definitions of nolse-injury provided for evaluation.

Six categaries of response were noted: all circulatory
diseases, functional heart and circulatory diseases, coronar-
sclerasis and myocardium injury, hypertension, hypotensicn
and peripheral perfusion disturbances {(peripheral vascular
diseage?).

Data apparently derived from a survey including history,
bleod pressure, clinical findings and from ambulatory clinic
records. No information provided as to diagnostic criteria,
meagurement or quality control of the assessments., Defini-
tions of hypertonia (hypertension) and hypotonia (hypotension}
not provided. Blood pressure levels are not available in the
data for evaluation.

Judging Causal Significanca:

Strangth of the Association: Prevalence of myocardial injuries for total

group reported to he twice as high for the noise-injured

(3.6%) as compared to the "normal" pepulation (1.75%) with no r“ﬁ
casas observed among controls 15-40 years of age compared to

a rate of 1.8 among noise~injured of similar age. The

prevalence ratie of hypertension between the noise-injured

and controls for 12-40 year olds = 7.5, for 40-65 year

olds = 9,7 and for €5+ = B.2 and was reported to be highly

significant. For the younger age groups, hypotension was

higher ameng the noise-impaired than the clinic population.

No differences were observed for functional heart-circulatory

diseases and peripheral perfusion disturbances. Temporal

relationships may not be inferred from the cross~sectional . .
data.

A dose-response relationship was reported on the basis of

length of employment: for all age classes, the freguency of
heart-circulatory diseases and egpecially hypertension and
hvpotensionbegan rising after five years employment and rose
precipitously after 20 years of empleoyment. Age effects not

taken into account.

Statistical Metheds: Levels of statistical significance reported but ne

specific methodology deseribed.

Contrel for Potential Confounders:

It appears that the investigators saparately controlled for

age and duration of exposurs although considering duration

of exposure effects while controlling for age would have

been more informative. HNoise~impaired subjects were all

males and controls were assumed to he of same sex. No data

are provided as to control for soclio-economic status, wark c;;g
status, co~morbidities or medicationa_taken. Prom the data =
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presanted in tabular form, co-morbidities were chserved in
both groups. Aalthough bldod pressure probably changed with
onset of myccardial injuries and/or treatment, no attempt
was made to contral for blood pressure levels in the heart
A disease analysig.
Conclusions: , .
Authors + The prevalence of myocardial injuries was about twice as
high for the noise-injured group as the contreols; hyper~
tension was higher among noise-impaired in each age group;
hypotension was higher among noise-impaired at all ages
axcept the 65 and older; for all age classes, the frequency
of heart circulatory diseases and especially hypertension and
hypotension began rising after five years employment and
rose precipitously after 20 vears work; no differences
hetween the groups were chserved for functional heart-
circulatory diseases or peripheral perfusion disturbances.
“The steady noise influence is an important facter of the
origin of heart-girculatory diseases."

Overall Evaluation: .

Thiz cross-sectional study of hearing«impaired males and
patients from ambulatory clinics reperts very strong asso-
clations between noise exposure and cardiovascular and
circulatory problems. Virtually nc information is provided
the reader as to the manner in which the exposure nor the
outcome variables were specified. Even if one is willing to
agsume that the subjects were adequately assessed on tha
variables of interest, these observations would be
questicnable because of the strong possibility of bias from
selaction of "sick" workers into the noise~impairad group
and the selection of 'the less sick from the ambulatory clinic.

(Scores on a scale of 0=9)
Noise Exposure

=0
Health Effects a 2
Epidemiologic Methoed = 4
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Citation: Paranke, N.M., Vyshchipan, V.F. and Naumenko, B.S.: Stable
Functional Changes in Miners Under the Effect of Permissible Levels
of Vibration and Noise, Vrachebnoe Delo 2:122-126, February, 1974,
{Russian)

Researchers and Institution where research performed:
Scientific Research Institute of Hygiene and Qccupational
Diseases, Xrivoi Rog,

Stated Purpose: To determine the effect of the permissible levels of
vibration and noise on the organism of the miner and the
possible occurrence of occupational illnesses.

Study Pesign and Sample:

1 Oceupational groups - drillers and sinkers using protection
from sound and vibration. )
Cross-sectional study conducted at twe mines at the beginning
of work, after an 1B-48 hour rest.
: 103 men; 6) drillers and 42 sinkers; 62 were ages 30-40
years and the remainder were 4l-50 years of age, Group only
partially described by length of employment.
Apparantly no contrel or comparison group. -
Sample selection and response rate not given.

-

v

.

Data Sources : Not specifically stated: “in addition to complaints of
subjects and the neurclogical status, we studied the data
gathered from supplementary methods.”

Bias Potential in Desiagn:

Selaction bias, selective survival and selective recall.
Failura to specify a comparison group severely restricts
inferances which can be drawn from these data. Authors
apparently "compare” their observations to findings from
other studies in the literature.

Noise Exposure:
Noise Description:

Source 1 Minersg' handdrills with KR-IA type vibraticn cleaners (used
on drills for 57 years): other sources of mine noise not
raported.

Type +  Industrial mine nodse; steady or nonsteady not reported,

Frequancy Composition: Not specified; highest levels located in the high
frecuencies basad upon measuraments for a previous atudy.
Levels t Workers wore anti-noise helmets VISNIIQT=~2M and others.
Authors estimate BS dB SPL based on measurements and hearing
protection data from previous studies, No current measures.
puration of Exposure; Length of employment used as an estimation of noise
eXpOsuUTe. .
Instrumentation: Not raported. Lo
Measurament Procedure: Not reported.

- Environmant 1 Uncontrolled; two mines; not degcribed,

Nt i e s

Subjects i Vocational exposures other than mining are not reported;
employment does not assure comparable noise exposure between
subjects. History of avocational noise exposures and
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Evaluation

Health Effects:
CVS Response

Evaluation

history of ear disease not reported, Although hearing
thresholds and proceduras for obtaining them are not
reported, the authors state they proceeded on the recom-
mendation of Ponomareva and Ostapkovick in evaluating
hearing loss. Tests at 125, 500 and 4000 Hz are indicated
in tabled data.

Study is very poor in specifying the noise parameter.

Arterial blood pressure with an increase defined as 130/90
mm Hg. and more for persons less than 40 years of age and
140/90 mm Hg. for persons older than 40 years; heart rate
with quickening defined as > 80 per minute, slackening to

< 70 per minute. Responses other than CVS included hearing
loss, complaints, sexual activity, lewering of pain sensi-
tivicy and lowering of vibracion sensitivity, lowering of
skin temperature, and increase in visual motor-reaction
time. ' ’

No information provided as to measurement proceduras
emploved or quality control of the data. No blood pressure |
or heart rate data provided other than "frequency of
appearance” of increase of arterial pressure and pulse rate
quickening. Thus, findings are &ifficult to evaluate.

Judging Causal Significanca:

Strangth of the Asscciation: Data not appropriate. Data shew an increasing

proportion of workers with high BP as length of employment
increases, except for employment 16 or more years. Age is
not controlled and selective forces are not considered.

Statistical Methods: WNot given, if applied.

Control for Potential Confounders:

Conclusions:
Authors H

No evidence of any attempt to contrel for possible con-
founding variables such as age when considering the
eaffects of noise on blood pressure and pulse rate.

"Thus, the results presented show that in miners exposed to
the effect of vibration and noise at levels allowable by
hygianic norms, stable functional shifts develop. Howaver,
their developmant occurs more slowly than in those exposed
to the effect of vibratien and noise of high parameters.”

Ovarall Evaluation:

For our purposes, this study is of little value because of
its failure to employ an adequate contrel group and to
specify the health and noiss parameters in detail.

(Scores on a scals of 0-9)
Noilse Exposure

= ]
Health Effects = 4
Epidemiclogle Methed = ©
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Citation: Pilawska, H., Mikulski, T., Rusin, J., Soroka, M. and Wysocki, K.:
The Effect of Acoustic Microclimate in the Shipyard Upon the
Occurrence of Disturbances in Workers' Health. Medveyna Pracy 28
(SY:441-447, 1977. (Polish)

Researchers and Institution where research performed:
The Zakladu Institute of Hyglene, Poland.

Stated Purpose: To analyze the sffect of the "noise-~pollution level (NPL}"
on the state of the workers health in a large industrial
plant, the Spczecin shipyard.

Study Desgign and Sample:
: Cross-sectional design,

. ¢ Workers in a large shipyard divided into two groups: 1826
who were exposed to external noise with L,y » B85 dB, longer
than five hours a day at work and 5825 who were working in
an araa with external noise not exceeding 75 dB (LgM < 75 dB).
Sampla represented 67.5% of the total employees and ware
apparently all of the workers examined in the industrial
clinic in 1978,

Data Sources : Medical records of periodic examinations available in the
Ingtitute of Health Care and year-long measurements of noise
in accordance with directives given by the Ministry of
Administration, lLocal Economy and Environmnental Protectjon.

Bias Potantial in Design:
Potential non-respondent bias since only 67.5% of the workers
were reprasented and response rate for noise-exposed and non-
exposed group was not given. Since the analysis is based on
existing medical data from periedic examinations by the 13
doctors serving the workars, diagnostic and exposure
suspicion bias may be operating. Data are inadegquate to
explore the possibility that the increase of proportion of
illness involving hearing and hypertension and decrease of
peychic disturbances as a cause of medical leaves were
related to the clinician's presumpticn of noise as a “cause"
of these problems.,

Noise Exposura:

Noise Description:

Source t Multiple sourcez on the grounds of the shipyard were listed.
Type : Shipyard noise in large industrial plants; nonsteady.
Frequency Composition: Not reported.

levels : Group A > 85 dB Lgy (Quasi-Maximum Noise Levals);

Group B < 75 dB LqM; upper limits of noise not reported.
buration of Exposure: Group A ~ longer than five hours daily at work;
Group B -~ no duration given.
Instrumentation; Used two N 20l precision measuring instruments with a
! capacitative microphone under directives of Ministry of
hdministration, Local Economy and Environmental Protection.
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Measurement Procedure: Year-long measurements; measured in dBA at several
equally distributed measuring points with three reference
points for 24 hour measurements of noise level., From these
measurements two (daytime and evening) characteristic periods

- were selected with no measurement section less than ten
minutes, The Noise Pollutjon Lavel (NPL) method was used.
Envircnment ¢ Controlled with shipyard plant divided into three parts for

measurement, each part measured separately using nine daytime
measurement peints and twelve night-time points.
Subjects ;  History of exposures at job locations other than shipyard and
avocational noise exposures not given. Presumably hearing
thresholds and history of ear disease were determined in the
assessment of hearing damage.
The study is good relative to nolse measurements; however
the frequency composition and the amount by which noise
levels exceeded 85 dB in specific areas would have been
useful information.

Evaluation

Health Effectsg:

CVS Response : Hypertension; no diagnostic criterila or definitions
provided. oOther responses studied were hearing damage,
ulceration of the stomach, psychic disturbances, absenteelsms.

Evaluation :  Inadequate [nformation to evaluate the quality of the

measurement, however, the fact that the data were derived
from documentation of pericdic examinations performed Ly

13 doctors of the clinic suggest variability in the accuracy
and reliability of the health outcome measures.

Judging Causal Significance:

Strength of the Association: The frequency of hypertension found in the ncise

exposed workers was double that of the non-exposed, not
taking inte account age or length of employment. The
atronger assoclations cbserved were that hearing damage was
22 times more frequent and ulceration of the stomach S5 times
more frequent in the exposed than the non-exposed group.
There was no evidence of a dose-response relationship:
frequency of hypertensien by age and length of employment
not shawn.

Statistical Method: [Data analyzed for algnificant differences in the
frequency of cccurrence of health problems; specific tests
not stated.

Contral for Potential Confounders:

Sax, age, welght, history of diseass and treatment were
apparently not controlled in the analysis.

Conclusions: -

Authors : "Significantly higher numbers of differences in the state of
health datected in workers during periodic examinations,
such as hearing Qamage, ulceration of the stemach and
duodenum, and psychic disturbances and neurosis in the group
af workers who were in the zone of high neise level during
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' work, were confirmed."..."Smaller differences, but also
statistically significant, ocecur in the frequency of hyper-
tension found in both groups (more than double in group A)."

Overall Evaluation:

The major strength of this study was the specification of
noise measurements. Unfortunately health responses were not
well defined and the response of interest, hypertension,
was not analyzed by age, length of employment or hearing

" damage, There is a distinct possibility of selection bias.

{Scores on a scale of 0~9)
Noise Exposure

=7
Health Effects = 2
Epidemiclogic Method = 4
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Citation: Pokrovskii, N.N.: On the Influence of Industrial Noise on the
Level of Blond Pressure in Workers.of the Machine Building
Industry. Gigiena Truda i Professional’'nye Z2abolevaniia 10:44-
46, December, 1966. (Russian)

Researchers and Institution where research perf&rmed:
Institute of Epidemiology, Microbiology and Hygiene.

Stated Purpose: To study the effect of industrial noisze on the level of
bleood pregsure in workers of the machine building industry.

Study Design and Sample:
;  Oecupational groups of men working in the machine building
industry. '
: Cross-sectional study of 995 fitters apd lathe operators,
ages 17-55 years.
408 men exposed to medium frequency stable noise with an
intensity of 80«85 4B ware compared to 587 workers under
axposure to high frequency pulsed noise with an intansity
of 90-95 48,
: No information provided as to sample selection and non-

response.

Data Sources ; Not specified, but apparently collected for study purposes
in the plant health clinie.

Bias Potential in Design:
Salection and non-response bias; measurement bias.
Prevalence data prohibitzs determination of the temporal
relationships between noise exposure and disease onset.

Noise Exposure:

Noigse Description:

Source : Not specified; workers were in the machine building
industry.
Type , :  Industrial; stable and pulsed (nonsteady) noise.

Frequency Composition: Group 1I: madium frequency (stable);

Group 2: high frequancy (pulsed).

: Neoise spectrum not reported.

Levels :+ Group l: 80-85 4B,

Group 2: 90-95 db;s

In addition, 120 workers wera studied regarding csecillation

of bleod pressure when exposed to 90-95 dB pulsed noise.
Duration of Exposura: Not reported.

Ingtrumentation: Not reported.

Measurement Procedures: Not reported.

Environment : Uncontrolled; not described,

Subjacts 1 History of wvocational and avocaticnal noise exposures not
stated; apparently intended ages of subjects to raflect
exposura. Histery of ear digsease and hearing thresholds
not obtained.

Evaluation : Frequency compesition desgription is very general.

Duration and source of noise, instrumentation and procedure
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Health Effects:
CVS Response

Evaluation 3

for measuring noise were not reported. Subject information
lacking and noise environment not described.

Blood pressure measured with a Riva-Recci sphygmomanometer
during £irst 2-3 hours of a morning shift, after 15-20
minutes rest, in plant clinics method of evaluation
according to Rosin for classifying as hypotension, diastolic
hypotension, systolice hypertension, "decapitated" hypertension
and hypertenic condition,

Oseillations of bloocd pressure (changes in BP during
exposure) vere measured in 120 workers during lunch breaks
and at the end of the shift,

EKG tests on 71 workers 20-40 years old, exposed to 80-85 4B
noige and 113 workers exposed to 90-95 dB neise, to determine
brachycardia and tachycardia.

Apparently the criteria of Rosin for defining blood pressure
differences are an appropriate standard. It is assumed thac
multiple observers in the clinic recorded the blood pressure.
Neo information is provided as to reliability of the data or
whether oy not the observers were aware of noise exposure
status of subjects. It is unclear when in the course of the
day and under what conditions the oscillatjion measurements
were taken. The associations found and significance of the
elevated and lowered blood pressures are unclear.

Judaing Causal Significanca: P

Strength of the Assoclation: The average dispersion of oscillations of

diastolic 5P in workers with normal blood pressure exposed
to impulse noise of 90-95 d2 was 3.87 times higher than in
persons working under 80-85 48 noise; in persons with hypo~
tension exposed to 90-85 d8 noise, oscillations of pressure
were 4.97 times higher than in persons with normal pressure
eiposed to BO-85 4B noise, Brachycardia or tachycardia
occurred on the average 5 times higher for persons exposed
to intense noise than for the controls. The systolic blood
pressure of workers 17-30 years of sge exposed to %0-95 dB
noise was 4«5 mm Hg. lower than comparable aged workers in
low noise: older workers exposed to high noise levels
showed systolic prassure 3-4 mm Hg. higher than controls

of comparable age.

statistical Methods: Test according to Fisgher.

contrel for Potsntial Confounders:

Conclugions:

Authaxr %

Age partially controlled by stratification,’ No evidence of
controlling for family history, kidney diseasa, chasity,
axercise, blood pressure medications. N

“1, Undar the influence of intense industrial noise, the
artarial pressuyre of werkers can change in relation to
individual characteristics in both directions: toward its
increase, and toward its decrsase as well.

2. In persons exposed to the systematic effect of intense
noise, blood preasure is characterized by mpre proncunced
oscillations.”

b 2l
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Overall Evaluation:

This cross-gsectional study ls methodologically weak for
inferring associations between noise exposure and hyper-
tensive disease. Potential selection bias and failure to
control for confounding factors and poor documentation of
the noise expeosure are major problems.

(Scores on a scale of 0-9)

Noise Exposure =1

Health Effect = 2

Epidemiologic Method = 3
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Citation: Quaas, M., Geiller, W., Platzbecker, I.U. and Zoellner, G.:
Vegetative Changes Under the Effect of a 90 dB3 Broad-Band Noise
with Partially Decreased Stimulation of the Acoustic Receptor
During a Medium Physical Load. Zeltschrift fur die Gesamte
Hvgiene und ihre Grenzgebiete 16:405-409, June, 1870, (German)

Researchers and Institution where research performed:
Institut fir Arbeitshygiene der Medizinischen Akademie
«Carl Gustay Carus" Dresden.

Stated Purpose: To determine whether the uge of hearing protection-aids
at noise intensity over 85 4B and medium physical strain
will exclude wvegetative reactions.

Study Design and Sample:

:  Quasi-experimental design.

i 8 clinically and otelogically healthy males, 22-35 years of
age; one subject's data excluded from mean value calculations
because his responges were extreme,

: Three single tests on each subject, performed at same time
of day with rested test persons; sequence of single tests
permutated with subjects knowing the respective sequence of
the tests.

Test 1: 10 minute rest; 30 minutes of continuous exercise
at 60 mkp/s; 10 minutes rest; use of ear plugs.

Test 2: 10 minute rest; 30 minutes of continuous exercise
at 60 mkp/s with simultanecus influence of 90 dB wide-band
noise; 10 minutes rest: use of ear plugs.

Test 3: 10 minute rest; 30 minutes of continuous exercise
at 80 mkp/s with simultaneous influence of 75 AR wide=band
neise; 10 minute rest; without use of sar plugs. '

Pata Sources : Laboratory experiment.

Bias Potential in Design:

A small group of subjects used as thelr own controls without
an external control group may not be adequate to prevent the
results from being confounded by multiple factors on which
the individuals vary, RAs the authors indicate, knowledge of
the sequence of the tests could have influenced the subjects,
resulting in the higher heart rate at rest in tests 2 and 3
against test 1.

Noise Exposure:
Noise Description:

Source 1 Two loudspeakers {3 VA each); noise generator.

Type 1 Wide~hband noise.

Frequency Composition: wWide-band noise.

Lavels t 90 dB for test 2, probable-maximum of 79 4B with hearing

protaction; 75 4B for test 1; 50 dB for noisa level in
room under quiet conditions.
puration of Exposure; 310 minutes per test session,
Instrumencation: Not reported.
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Measurement Procedures: Not reported.

Environment Uncontrolled; thermal neutral field; room with noilse floor
"around 50 4B". ILoudspeakers placed symmetrically on the
sides of subjects. Subjects in diffuse sound field so that
head movement did not influence noise level.

Subjects : Reported to bhe atologically and clinically healthy, but no

information provided as to history of ear disease or hearing

threaholds. History of vocational and avocational noise

exposures not given.

Evaluation :  Noise was well descrihed in this laboratory-type controlled

study, Howaver, the nojse measurement or calibration

procedure and subject's history of noise exposure were not

reported.

Health Effects:
CVS Response
Instrumentation described.

Evaluation :  Study conducted under well controlled situation.
that attenuation does not affect cardicvascular response
may nhot be valid sinca deqree of attenuation was not

actually documented.

Judging Causgal Signifizance:
Strength of the Association: Not stated gquantitatively.

Statistical Mathods: t-test, P-test.

Control for Potantial Confounders:

Conclusion

Design intended to contrel for confounders (see Bias
Potential in Design). No information given as to voca-
tional and non-vocational exposures of the subjects priecr

to and between tasting sessjons.

Conclusions:

Heart rate, oxygen consumption and carbon dioxide output.

Authors : The use of ear protectors does not prevent the influence of
90 dB wide-band noise upon the heart-circulatory system.
The role that body=-sound conduction or other physiclogical
processes play needs to be explained through further

ressarch.

Quarall Evaluation:

This innovative study, using the stress of exercise to

enhance responss, could be improved with adequate centrols

and blood presaure monitering., It is unfortunate that

Quaas and colleagues were not able to use & 90 4B without
ear plugs situation in an additional test series.
study is of intersst becausa it guggests acute heart rate

effacts of nolse in individuals with properly worn ear

Tha

protactors aven though the actual attenuatidn could only be

estimated. It is not clear how comparable the ear protectors

used in the study are t5 the fairly well designed ear plugs

or ear muffs available in the U.S.
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(scores on & sgale of 09}

Noise Exposure )

gealth Effects = 9

.Epi.demioloqic Methed = 5
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Citation: FRumiantsev, G.I., Mekhelson, D.A. and Sechenov, I.M.: Effect on
Sailors of the Noise-Vibration Facter in the Complex of
Conditions Prevailing on Ships. Gigiena I. Sanitariia 36(9):25-
27, September, 1971. (Russian)

Researchers and Institution where research performed:

Stated Purpose:

Study Design and

lgt Moscow Medical Institute, Scientific Research
Institute for Water Transportation Hygiene.

To study the influence of vibration and nolse in ship
conditions on some agpects of metabolism in sailors: to
review the effactiveness of the complementary administration

‘of thiamin and nicotinic acid in noise-vibration exposure.

Sampla:

.
H

Data Scurces

Occupational group of sailors on 8 ships: 2 floating bases,
3 cargo ships, 2 passaenger and freight ships and 1 tanker.
Cross-sectional study with investigations conducted before
the voyage, on the 15th and 30th days of the course;
artarial pressure and pulse weare tested in the engine squad
crew members hafore and after each watch.

86 sajlors, aged 25-35 years with not less than 3 years
enployment were grouped as follaows:

Group 1 - sailors in the engine section;

Group 2 - sailers of the englne room given 5 mg. of thiamin
and 50 mg. of nicotinic acid per persen;

Group 3 - saillors on the deck scquad who served as controls.
Sampling frame, determination of sample size and sample
selection were not deseribed,

From tests conducted during the study period.

Bizs Potential in Design:

Noise Exposura:

Self~-selection bias; bias due to lack of comparability of
groups on multipla factors such as diet while off-ship,
exercisa, previous noise exposures, hearing sensitivity;
non-responsa bias likely if data in tables represent
subjects partlicipating in every test.

Noigse Dascriptiom

Soures

Type ;

High spead engines.
Ship engine noise; steady.

Frequency Caomposition: Group l{engine squad): low and medium frequencies;

Leavels

Group 2 (engine squad on Vit. By and nicotinic acid): low
and medium frequencies; Group 3 (deck aquad} controls.
Actual levels not reported., Raeported "noise produced by

the operation of engines and othar power equipment, in

high frequency bands of the spectrum, exceeded maximum
parmissible levels by 1Q-15 dB on the average." Permiasible
levals not defined, "On deck, on platform hetween engines,
at switchboard of turko- and gas generators, and the boiler
room of the angine room, levels of vibro-speed excaeded
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maximum permissible values for average geometric frequencies
of 16, 32, and G5 Hz by 18-25, 17-22, and 13-16 éB
respectively." Description of noise for control group is
questionable,
Duration of Exposure: Presumed on basis of years employed - no subject had

less than 3 years employment. Crew members on ships exposed
24 hours per day. Duration of voyages not reported.

Instrumentation: B & X equipment used; type, model and compliance was not
reported, but B & K is quality equipment.

Measurement Procedure: Not reported.

Environment ¢ Uncontrolled; relationship of subjects to noise sources not
described.
Subjects : Employed not less than 3 years; no other vocational exposures

given; history of avocational exposures not reported. No
information provided for history of ear disegase and hearing
thresholds.

Evaluation :  Actual noise spectra were not reported. Subject information,
duration of actual exposures, and type of instrumentation
and procedurs for measuring noise were not provided the
reader, Noise environments relative to the working position
of subjects and the noise exposure condition of the control
group (deck squad) need further clarificatien.

Health Effects:
CVS Respontse : Cholestercl in blood serum (Mrskes and Tovarek Method);
gamma~globulin level (turbidimetric method); blood pressure;
and blood sugar (colorimetric methed). Blood pressuras r_ﬁ
taken on engine squad only, before and after each watch.
No information on data collection procedures and cquality
control.
Evaluation ¢+ Difficult to. evaluate blood pressure changes since
“"controls" were not tested and no data were reported,
Information as to tima of day and conditions under which
tests were taken are not provided., Ho indicaticn as to
whether or not blood sugar was a fasting value. Multiple
potential confounding factors such as humidity, temperature,
activity, make interpretation of changes in blood sugar
and lipoprotains questionable. s

Judging Causal Sicnificance:

Strength of the Association: Not stated.
Statistical Methods: p-values given but ne information on analysis or
statistical tests.

Control for Potential Confoundars:
No avidence of control of any confounders such as age,
previous noiss expesurs, humidity, temperatursa, diet,
waight, smoking, diabetes depending upon health measure
under analysia,

Concluaions!

Authors + 1 "The analysis of the material obtained makes it to a certain
degrae possible to differentiate changes related to the
effect of noise and vibration from the possible effect of Q@?

B-196

Wb b i s, i B i T e Ll



N

other factors. Thus, significant increase of the sugar
concentration in the blood on the 15th day of the course
and of B-lipoproteins in the blood serum on the 30th day of
the course in sallors of the lst group, with ne analogous
shifts (during the same pericd) in perscns of the 3rd
group, can probably be treated as the consequence of noise-
vibration effect. The changes of the arterial pressure
and pulse before and after the watch in the sailors of the
1st group can be explained in the same manner."...

"Since the daily additional administration of the vitamins
By and PP to the sailors of the 3rd droup pravented them
frem developing changes in the studied indexes of metabolism,
we can evaluate the use of thiamin and nicotinic acid as a
pProtective measure limiting the adverse affect of vibration
and noise continuously acting on salilors' organisms."

Cverall Evaluation: :

This was an inadequately controlled study of questionable

size. Data wera not adequately analyzed; there was no

indication of control for confounding variables. Noise

exposurs of subjects need additional clarification. Overall,

the study is not informative for evaluating the association i
between nolse exposure and cardiovascular affects. We |
¢annot concur with the authors conclusions, ‘

(écores on a scale of 0~9)
Noise Exposure

= 2
Health Effacts =7
Epidamioclogic Method = 2
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Citation: sSanova, A,G.: Complex Effect of low Frequency Noise and Infrasound
on the Organism of the Worker. Vrachebnoe Delo (10):133-136, 1975,
{Russian)

Researchers and Institution where research performed:

Stated Purposa:

Study Design and

General Hygiene, Kiev Mediecal Institute.

To study the effect of low frequency and infrasound noise
on the worker.

Sample:

H

Cata Sources -

Occupational groups - compressor operators and controls of
auxillary workers in the same plant,

Crogs-sectional comparison of 144 compressor operators
exposed to continuous noise.and 30 contrals working in the
same plant in low noise conditions; males, 20-30 years of
age; length of employment £ 1 yvear = 6.9% of workers; 1-5
years = 30Q,6%; 6-10 years = 34%; 11-20 years o 22.2% and

» 20 years = 6.3% of the workers.

No information on sample size determination, sample
selection, response rate.

Size of the control group is probably inadequate for
providing stable blood pressure means.

Not stated; implied primary data collected for study

PUrpcEas.
~
Bias Potential in Design: :
Selection and measurement bias; sample size bias,
Noite Exposure:
Noise Description:
Source 3 Compressor units.
Type Industrial; steady versus nonsteady not reported.
Frequeticy Composition: Actual noilse spectra not reported; low frequency
not defined; infrasound maximal level around 16 Hz., The
intensity of noise and spectral composition of the compressor
units changed depending on the number of rotations of the
comprassor cyclinder.
Levels +  In compressor shops: 87«98 dBA noise level and 90-110 48
infrasound level.
Puration of Exposure: Prasumed on basis of number of years employed (see
Study Design).
Instrumentation: B & K noise meter, type 2203; B & K octave spectrum
analyzer, type 1613; in compliance with ANSI or ISO
. standards.
Measurement Procedurs: Mot reported,
Envirenment : Uncontrolled; 7 compressor shops of various industrial
enterprises; relationship of workers to nolse source not
described. .
Subjects + History of vocational nolse exposures reported by years
employed; no other job exposures or avocational exposuraes
noted. History of ear dlseasa not reported; "tonal audio-~
metrics" accomplished using Elza and AP-02 audiometers. c;;}
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Evaluation ¢ Duration of noise exposure based on years of employment is
questionable. Frequency composition of noise was described
in general rather than specific terms. Procedure for
measuring nolse not reported. Noise envirenments not
dascribed as to workers' locations relative to noise sources.
Insufficient subject information.

Health Effects:

CVS Response : Arterial blood pressure, not defined; no measurement or

quality control of data given.

EXG, single channel electrocardiograph "sSaliut", leads I, 1I,

III, VI apd V5.

Contractile blood volume and one minute blood volume;

derived measures with no methodology or Qefinitions given.

: Peripheral resistance, method not defined.

t  Neuroleogical examinations and respiratory spirometry were

conducted in additicn te cardiovascular responses,

Evaluation :  Parameters, without adegquate data, introduced in results
without provious mention and without stating methodoleogy.
It is not clear when and under what circumstances the data
were collected. There were no exclusions for history of
heart disease, The risks for cardicvascular diseasa of the
changes observed or that these changes, (e.g., contractile
function of the myocardium)} represent abnormalities are not
known and are not documented by the author.

Judaging Causal Significance:

strength of the Association: Not stated quantitatively. Systolic hlood
pressure increased more with age among workers exposed to
noise than ameng the 30 controls,

Statistical Methods: Hone stated. Reports data to the effect that the
hypertension rate among the noise exposure group increased
and stroke volume decreased with vears on the job, but no
comparisens made with low nolse controls.

Control for Potential Confcounders:
Age controlled by stratification. No evidence of control
for other variables,

Conclusions:
ARuthar “The analysis of the indexes of the functional state of the
cardiovascular system indicated that the percentage of
workers with normal bleood pressurae decreases the longer the
length of amployment in compressor shops.”..."In the basic
greup [5oisa , we cobserved the ilncrease of systolic
pressure to be more pronounced in relation to age [than in
workers not exposed to noisél.“..."The reduction of the
contractile function of the myocardium, increasing with the
length of employment in the vompressor shop, can he related
to the disorder of the functional state of the myocardium

under exposure to noisa,"

B-199

S SRS W



Overall Evaluation:

This study offers little support for the hypothesis of an
association between noise exposure and high bloed pressure.
The control group is very small, there is inadegquate control
of confounding variables and inadeguate analysis with very
litele bleod pressure data provided to the reader.

(Scores on a scale of 0-2)
Nolse Exposure .

= 4
Health Effects =3
Epidemiologic Method = 3
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Citation: Shatalov, N,N., Saltanov, A.Q. and Glotova, K.V.: The State of
the Cardjovascular System Under Conditions Involving Exposure to
the Action of Continuous Noise. Gilgiena Truda i Professional'nve
Zabolevaniia 6(7):10-14, August, 1962a. (Russian)

Résearchers and Institution where research performed:
Institute of Qccupational Hygiene and Occupational Diseases
of U.5.5.R. Academy of Medical Sciences.

Stated Purpose: To study the condition of the cardiovascular system in
persons working in conditions of industrial noise because
of the great theoretical and practical importance of the
problem.

Study Design and Sample: .
¢ Occupational groups from a ball bearing shop and twigting
shop.

1 Cross-sectional comparison of workers under two relatively
high noise levels with health measures taken before and
after work and during the course of the work day.

: 300 subjects; 807 men and 120 women; 225 were younger than
4Q years of age and 143 had worked in noise 10 years or more.

: 156 workers of a twisting plant exposed to 85-95 dB noise
and 144 workers of a ball bearing plant exposed to lLl4-l20
dB noige. .

t The sample is of questionable size; no information provided
on sampling method, response rate, exclusions due to
health conditions.

Data Sources : Noise data collected by Institute Hygiene Section; health
data apparently collected for study purposes.

Bias Potential in Design:
. Salf=salection and sampling bias (especially in view of
aven number chsarved): measurement bias.

Noise Exposura:
Noise Dascriptilon:

Souree 1+ Not reported, only gave work locations: twisting shop of
synthetic fiber combine apnd ball bearing shop.
Type 1 Indusatrial noise, continucus.

Fraguancy Composition: Mixed in both shops; mostly medium and high
frequencies {400, 600, 1600 and 6400 Hz).

Levels : Twisting shop: 85-95 dB; ballbearing shop: 114-120 dB.

Duration of Exposure: Not reported; only atated that 143 persons had
worked 10 or more years in noise.

Instrumantation: Not raparted.

Measursment Procedurae: Not reported.

Envircnment ¢ Uncontrolled, not deacribed.

Subjeces + History of vocational noise exposures described in general
with no individual subject data; no other work exposures
raported; history of avecational noise exposure, history of
ear disease, and hearing thrasholds pot stated,

=201

.- T e e A e A B o b R e

e i i NP 4 i e b e = Hob b



Evaluation

Health Effects:

CVS Response

Evaluation

 Sources of noise and durations of exposures to noise not

reported. Instrumentation, procedures for measuring noise
and the worker's relationship to noise sources in the
envirenment were not described.

Blood pressure with the Riva-Recei apparatus by the

Korotkov method; high blocd pressure was defined as >

130/90 for persons younger tham 40 years and > 140/90 for
persons clder than 40 years. Low bloed pressure was defined
as ¢ 100/6Q mm Hg. for all persons.

Oscillography, electrocardiography and ballistocardicgraphy.
No information provided as to measurement orocedures,
quality control of the data or definitions of "abnormal"
results other than for blood pressure.

Blood pressure was sald to be elevated after physical stress,
but physical stress is not described, The sinus bradycardia
detected is not an abnormality, EXG changes recorded are
non-specific and intraventricular 'ecenduction (QRS duration?)
measurements are of unknown clinical significance.

Authors state that data failed to confirm a hypertensive
effect of noise. It is unclear what, if any, arterial

blood pressure comparisons wers made and which of the
multiple readings were used; adecuacy of comparison group,
especially in evaluating blood pressure, must be guestioned.
The results indicated sinus bradycardia and lability of the
arterial pressure, non«specific T-wave changes with only
bradycardia and T-wave changes greater after work in the
higher noise group. '

Judging Causal Significance:

Strength of the Association: States that no hypertonic effect of noise was

chyarved.,

Statistical Methods: No statistical tests given; no mean blood pressures nor

distributicns of blood pressure reported.

Contral for Potential Confounders:

Conclusions:
Authors

Ho evidence of control for major confounding variables for
hypertension, age and sex and for comeorhidities which
apparently were present in the groups studied. Since an
equal distribution of men and woman in the twisting and
ball bearing shops is highly unlikely and the distribution
of workers employed 10 or more years is unknown, failure to
control for age and sex may result in spurious conclusions.

"very often the workers examined had labile arterial
pregsure. According to the electrocardiographic data,
bradycardia with a tendency toward retardation of the
intraventricular conductivity and the falling off of the
Tewave ware observed, which were more common after physical
stress and at the end of the work day. In the group of
workers exposed to the affect of noise of greater intensity,
functional changes in the cardiovascular gystem were mora
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comman and more pronounced." The hypertensive effect of
noise reported in the literature was not observed in thi
study. .

Overall Evaluation:

The croass-sectional study design, comparison of groups with
relatively high noise levela and no low noise level control,
selection bias and the strong possibility of confounding
from failure to statistically control for age and sex
differences, saveraly limits the usefulness of these data

in drawing inferences as to the association of nolse and
cardiovascular effects. The sinus bradycardia reperted

was judged not to be an abnormality and the T-wave changes
in high noise are non-gpecific and of questionable clinical
significance.

{Scores on a scale of 0-8)
Noisa Exposure

= 2 '
Health Effects = 3
Epidemiclagic Method = 3
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Citation: Shatalov, N.N.: Some Hemodynamic Shifts Resulting From the
Effect of Industrial Noise. Gigiena Truda i Professional'nye
Zabolevaniia 9:3~7, June, 1965b, (Russian)

Researchers and Institution where research performed:
Institute of Occupational Hygiene and Ocgupational Diseases,
1.5.5.R, Academy of Medical Sciences.

Stated Purpose: "Congidering the pessibility of the adaptation of man to
noise, we found it useful to compare {while studying its
influence on thea state of the cardiovascular system)
hemodynamic indicators in persons exposed to continuous and
intermittent noise in the course of a work day."

Study Design and Sample:
:  Occupational groups not specified.
i Cross-sectional data from several groups of workers exposed
to continuous noise and to intermittent noise.
No control group of subjects exposed to low noise levels;
reference made to workers of other industrial enterprises,
1 Of 589 workers studied for hemodynamic indicators, 368
worked in continuous noise and 221 in periodic or
intermittent noise.
1 Of 1357 persons studied for blood presgure effects, 1019
were expoged to continuous noise and 23B to intermittent
- noise.
t  Individuals with history of cardiovascular disease were
excluded,
No information given on sampling £rame, how group members
were selected nor response rate,

-

Data Sources : HNot stated.

Bias Potential in Design:

Selection hias (self-salection, selective survival, selective

recall) very probable. Measurement bias highly likely in
study of such a large number cof people since data probably
collected over time by plant physicians.

Hoise Exposure:
Noise Description:

Source t Not raported,

Type ¢ Industrial, continuous and intermittent noise.

Frequency Composition: Measurement findings not reported. Groups L and 2;

. wide band spectrum with high frequency domination.

Lavels 1 Group lr  85-95, 114-120, 105-122 dB (very confusing as to
which subjects in this group were exposed to which lavels).
Group 2: 85~111 4B

buration of Exposurer Group l: exposed to contifnucus noige during the
whole work day. Group 2 exposed in the course of the work
day to perlodic noise, Groups 1 and 2 not differentiated

‘ by length of employment: 23.5% employed approximately 5

years, 24% from S-10 years and 52.5% for more than 10 years.
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Instrumentation: Not reported,

Mmasurement Procedure: Not reported.

Environment : Uncontrolled; not described,

Subjects : Vocational exposures for the various groups unclear; total
vocational expesures not reported. HNo information
_provided on history of avocational noise exposure, history
of ear disease or hearing thresholds of subjects. Although
"mobility of hearing organ" was discussed, there was no
éefinitiaon as to the meaning of mebility. .

Evaluation : Noise description information is very poor. Wolse sources,
instrumentation and procedures for measuring noise, source
and subject relationship in noise environment were not
described. Presentation of information leaves the reader
very confused regarding the actual noise levels at which
subjects were exposed.

Health Effects: .

CVS Response : Blood pressura taken at the beginning of the day, after a
ten minute rast. No diagnostic criteria or measurement
procedures stated. Increased hlood pressure defined as »
130/90 mm Hg. for persons < 40 years of age and > 140/90
mm Hg, for workers > 40 years of age. Low blood pressure
defined as < 100/60 mm Hg. Other hemodynamic indjcatoers
wera detailed, but not defined: ECG, ballistocardicgraphy,
phonocardiography, peripheral resistance, venous pressure,
heart size {clinically) and auscultation of heart.

Evaluation :  Study contains numerous peorly documented cardiovascular
parameters. Only blood pressure criteria were defined for
differentiating increased and decreased values. Methods
for determining and measurement procedures not given £or
pulse wave propagation rate, capillary pulse, vencus
pressure and peripheral resistance. The valus of venous
pressure to health is not known, Failed to stata whether
the contractile function assessed by phonocardiography was
corrected for rate since an increase in systolic time
intervals is cbserved in slow rates. EKG abnormalities
were not defined. :
Wo raw data are provided the reader. It appears that there
was an increase in blecd pressure in the periodic noise
group and an increase in pulse rate. The fraquency of
incraase in pulsea rats in total population studied was not
stated., The data are so poor, the cardiovassular effacts
cannot be adequately evaluated,

Judging Causal Significance:
Strength of the Association: Not stated.
Statistical Methods: HNot stated; very little data presented.

Contral for Potential Confounders:
Ne evidance of statistically controlling for potential
confounders such as age, sex. Individuals with history of
cardiovascular disease were excluded.
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Conclusions:
Author

"wery often the workers in 'noisy' cccupations have com-
plaints of a cardiac character; their arterial pressure is
changed. In persons exposed to continuous noise, first of
all the symptoms of vascular dysfunction are observed
(lability of the arterial pressure, tendency toward the
reduction of vencus pressure and the reduction of peripheral
resistance, bradycardia). Under exposure to intermittent
noise in the course of a work day a clear tendency to
hypertension is present (rising arterial blood pressure,
increased rapidity of dispersion of the pulse wave in the
elastic vessel, the symptoms of capillary spasm more
common) "

Overall Evaluation:

i
i
i
i
L WAt b8 et i b

This study contributes little, if anything, to the under-
standing of the relationship of noise exposure to cardio-
vascular digease. The clinical significance of some of the
measures are quastionable. More importantly, the total

* gsubject pool and the respactive noise exposures of the

groups are very unclear, the methodologies and measurement
proceduras for the cardiovascular reaponses are not
described adequately, there is no evidence of controlling
for confounding variables and insufficient date are
presented to aupport the author's conclusions.

(Scores on a scale of 0~9) r"\
Noise Exposure

= ]
Health Effects = 3
Epidemiologic HMethod = 2
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Citation: Shatalov, N.N., Ostapkovich, V.E. and Ponomareva, N.I.: Hearing
and Arterial Tension Under the Effects of Intensive Industrial
Noise. Gigiena Truda i Professional'nye Zabolevaniia 13{4):2-15,
April, 196%9c. {(Russian)

Reacarchers and Institution where research performed: *
Inatitute of Occupational Hyglene and 0ccupational Diseages
of U.5.5.R. Academy of Medical Sciences.

Stated Purpose: To compare the state of the hearing with indices of
arterial pressure,

Study Design and Sample:

1  Occupational groups of a ball bearing plant, mechanical
plant and synthetic fiber production plant.

: Cress-secticnal study.

: BO6 persons exposed to intense (90-122 dB) broad band noise

with predominant high frequéncie=z compared to a control

group of 210 men and women of the respective ages with

normal hearing, not exposed to indugstrial factors influencing

the cardiovascular system and hearing organs.

No information on selection of subjects, non-response;

unclear as to selection of the control group and their

comparability with noise exposed individuals on general

work conditions, social eclass, work stress, etc,

Data Sources : Not specified.

Bias Potential in Desgign:

Selection bias, nonrespcndent and measurement bias. The
fact that no sSevere hearing loss was reported among the
workers in the noise exposed group suggeststhat selective
forces may have been removing the severely hearing impaired
from these work areas.

Noise Exposure:

Noise Description:

Source i Not reported; subjects worked in ball and roller bearing
asctions of a hall bearing plant; needle secticn of a
mechanical plant and twisting section of a combine for
synthetic fiber productian.

Type t  Industrial; not reported whather steady, nonsteady or impact.

Fraquency Compeaition: Not reported for each work condition: general
dascription: broad band noise with high frequencies
predeminating.

Levels :  General level 90-122 d4B; lavels for each job not reported.

Duration of Expasura: Not reported.

Instrumencation: Not reported.

Measurement Procedure: Not reported.

Environment : Uncontrolled; not described.

Subjacts :  Only current jobs of the exposed condidered; vocations

of controls were not described. No history of avecaticnal
noise exposures nor history of ear disease. Hearing
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thresholds obtained and subjects categorized according to
slight, moderate and severe hearing loss. Slight loss:
increase of hearing threshold at high sound frequencies
{4000 Hz or more) of up to 50 4B, and increase of thresheld
in range of speech frequencies (500-2000 Hz) of up.to 25 d\;
moderate loss: increase of hearing threshold at high
frequencies to 50 48 +, at speech frequencies to 25-33 dR:
severe less: increase of the hearing threshold at high
freguencies greater than 50 AB and at speech frecuencies
greater than 15 d8.

Evaluation : Poor effort regarding reporting of noise parameters.
Instrumentation and procedure for measuring noise not reported.
Noise sources not identified. Subiects positions in
environment relative to noise sources not describad.

Health Effects: ,

CVUS Response : Blood pressure readings taken in the morning before the
beginning of work. No information provided as to criteria,
metheds of measurement of blood pressure nor of treatment for
hypertensive disease,

" Bvaluation : Insufficient information provided to adequately evaluate

health maasures. There appears to be a blood pressure
difference, but this may not represent a real differance
since the comparability of the control group is very unclear.

Judging Causal Significance:

Strength of the Association: Not stated. HE
Statistical Methods: Means, standard deviations and t-values.
Centrol for Potential Confounders: *
Partial contrel for age by stratification inte groups > 4
years and < 40 years old. No evidence of control for or
congidaration of obesity, job stress other than noise,

co=morbidities,
Conclusions: .
Authors : "The comparison of the state of hearing and arterial

pressure in persons working in conditions of the affect of
intense industrial nolse showed that the changes of the
arterial pressure precede hearing damage. Therefora, one
cannot axclude the role of vascular disorders in the
developmant of occupational hearing impairment. 3In those
cases when hearing is already lowered thare is no further
progreasgion of the processas of sharp dependence on the
state of the arterial presaure."

Overall Evaluation:

The study is poor for judging the association between noise
exposure and blood pressure changes. Major weaknesses
included inadequate information on the agsemblage of the
exposed and control groups, too few coantrol subjects,
insufficient information on sound and blood pressure
measurament and incomplete contrel of confounding variables.

b
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It is difficult to determine to what extent the study may
suffer from selection bias due to removal from the work
force individuals experiencing both severe hearing los

and hypertension, :
{Scores on a scale of 0-9)
Noigse Exposure

]
Health Effects = 2
Epidemiologic Method = 2
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Citation: sShatalov, N.N. and Murovw, M.A.: The Influence of Intensive Noise
and Neuropsychic Tension on the Level of Arterial Pressure and
the Incidence of Hypertensive Vascular Disease. Klinicheskaia
Meditsina 48:70~73, March, 1970d. (Russian)

Researchers and Institution where research performed:
Institute of Occupational Hygiene and Occupational
Diseases of U,5.5.R, Academy of Medical Sciences.

Stated Purpose: To study the level of arterial pressure and the incidence
of hypertensive disease in workers in the so-called noisy
occupations.

Scudy Design and Sample:

: Og¢cupational groups: fitters and lathe operators,
operator-testers of cranes, scientists and laboratory workers.
Cross~—sectional study.

2034 men and 1B96 women, 62.4% between 20-39 years old,
grouped by noise exposures as follows:

Group 1: 1275 fitters, loaders, lathe cperators exposed to
broad band noise at 95-112 dB in which spectrum high
frequencies dominate;

Group 2: 339 operator-testers of cranes with noise analogous
to Group 1 and with neuropsychic tension;

Group 3: 1172 scientists with mental work associated with
neurcpsychic tengsion (no noise implied, but not stated).
Group 4: 1144 technicians and skilled mechanies in work not
connected with noisa nor neurocpsychic tension - control group.
Y¥o information provided as to total number of potential
subjects, determination of sample size, sample exclusions
and/or nonresponse,

-

Data Sources : Not specified.

Bias Potential in Design:
Selection bias, selective survival is likely with varying
degrees of bilas across groups. Comparability of scientists
and technician control groups on characteristics other than
noise (and age and sex which are contrelled) is not likely;
although authors uge the word "inecidence", the data are
prevalence data from which accurate temporal relationships
between noise and blood prsssure can not be derived.

Boise Exposure:

Noise Description:

Source + Not reported; occupations stated (see Study Design).

Tvpe 1+ Industrial noise; steady or impulse noise not stated.

Frequency Composition: Group lt broad~band noise with high frequencies
dominating; Group 2: noise analagous to Group 1 with
tension; Groups 3 and 4: noise parametar not described,
but considered “no noise" or contrels,

Levels : Groups 1 and 2: 95~112 dB; Groups 3 and 4: not reported.

Duration of Exposure: MNot raported.
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Instrumentation:

Hot reported.

Measurement Procedure: ‘Yot reported.

Environment
Subjects

Evaluation 1

Health Effects:

-CVS Response

Evaluaticn H

Uncontrolled: not described.

History of vocatlenal noise exposures, avocational exposures,
history of ear diseasas, and hearing thresholds not reported.
Noise parameters are so poorly reported it is difficult to
determine precisely how groups may vary. Sources of noise
appear to be multiple and are not identified. Instrumenta-
tion and procedures for measuring noise, subject information
and duration of exposure are not reported. The noise
anvironments are not described.

Systolic and diastolic blood pressures and hypertension. No
diagnostic criteria or definition of hypertension provided.
No information avajlable as te how blood pressure was

taken, when or by whom or of medications taken by subjects.
Variability in blood pressure assessment methods, etc. and
lack of comparability of controls to other groups on
activity level plus other unknown confounding factors may
account for the differances observed.

Judging Causal Significance:

Strength of the Association: MNot stated quantitatively, but tabled data show

an age-sax adjusted prevalence rate of hypertension among
men expesed to the combined effects of tension and noise to
be 13.57 compared to 3.95% for the controls, for a prevalence
ratio of 1.4. These differences reported to be statisti-
cally significant. No other comparisons among the groups .
were significant. Mean differences in systolic and diastolic
blood pressures between the noise plus tensicn group (2) and
the control group (4) were 2.3 mm Hg. and 6.9 mm Hg.
respectively.

Statistical Mathods: Means and standard deviations of systolic and diastolic

bleod pressures; t-tests. Multlple t-tests comparing each
group with the control (group 4) and with each other
performed., More efficient metheds for handling multiple
groups and controlling for age-sex might have been used to
advantagas,

Contzol for Potential Confounders:

Conclusions:
Authors

Age and sex were controlled in the analysis with stratifi-
cation and standardization procedures. Cther potential
confounders for hypertension such as okesity, family
history, exercise, smoking history and diabetes were not
considered. No information was provided relative to hearing
thresholds or duration of employment (exposure}.

"Tha studies conducted show that the exposure to industrial
noima causes an increase of systolic pressure (in the age
groups below 40 vears) and a rise of incidence of hyper-
tengive disease, compared to the contrel. Given the
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intensity of the effect on the incidence of hypertensive
dicease, exposure to noise as an industrial factor is
sufficient cause for neuropsychic tension. The combined
effect of the two industrial factors mentioned increases
the number of pressure reactions to an even greater degree,
in connection with which the incidence of hypertensive
disease is significantly augmented.”

Qverall Evaluation:

This study treats prevalence (at best) data as incidence,
describes noise exposure groups in general terms only, and
reports no definitions, diagnostic criteria or measurement
procedures for blood pressure data, The large number of
subjects and variety of jobs within ncise exposure groups
suggest there is great potential for confounding of the
effacts by unknown factors. Thare was incomplete control-
ling of confounding variables and rather simple analysis,
given the data available. Although the authors infer that
noise adversely influences blood pressura, the reviewers
judge the study to be too poor to warrant this inference.

(Scores on a scale of 0=9)

Noise Exposure a0
Health Effects =]
Epidemiologic Method = 4

¢
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Citation: Stasiow, A., Guzikowska, H. and Guzikowski, J.: Selected Studies
of the Circulatory System After Exposure to Industrial Noise.
Polski Tygodnik Lekarski 29(44):1901-1904, Movembexr, 1974,
{Polish)

Researchers and Institution where research performed:
The Voivedeship Mining Ambulatorium in Kateowice.

Stated Purpose: In order to show how some parameters of the circulatory
. system in humans after exposure to industrial noise behave,
workers in a mechanical coal-processing section of a mine
were studied,

Study Design and Samplet

+ Occupational group - workers in the washers, a section of
the mechanical coal processing section of a mine,
Crogs-sectional data with measures taken hefore work and
after 7.5 hours exposure to noise; no control group.

¢ 3) workers, ages 35-62 years, employed in mine more than 6

. years; individual nolise protectors were not used,

OChservations made in April and May; dust conteht was

within maximum permissible concentrations; job regquired

little energy expanditure (1000-1500 cal.}: machines
caused a small degree of vibration.

: No information provided on sample salection, sample size
determination, nor consideration of self-gselection of
sensitive hyperreactors. ‘

Data Sources : Primary data collected for purpcses of this study.

Bias Potential in Desiqgn:

Selection, expecially self~-selection bilas; interaction of
gelaction and exposure to noise; regression to the mean.

Noige Exposurs:

Naise Description:
Sourcs 1 Not reported; from mechanical ceoal processing machines.
Type t Industrial; whether steady or nonsteady, not reported.
Frequency Composition: 2854, 500, 1000, 2000 and 4000 Hz dominated the
noise spectrum.
Levels : Ranged from 86-102 4B
Duration of Exposure: A day’s work or 7.5 hours of exposure to noise
baetwasn the measurements; individual axposures to noise on
the job not reported - length of employment more than & years.
Instrumantation: “Scnometer" with an octave filter and a capacitive
microphone, Brusl & Kjaer squipment which usually meets
standard reguirsments.
Maasurement Procedure: Microphone placed at a height of 1.5 meters above the
flaor, and i{n tha case of measurements at a work place, in
a position near the head of the worker. Whaether multiple
measures were made and whether multiple migrophone pasitions
ware used was not reported. Compliance L3 not stated,
but is presumed sinca height of the microphone pesition is
in compliance with AASI Seandard 1.13~1971 (R1974}.
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Environment

Subjects

Evaluation

Health Effects:

CVS Response

Evaluation

Uncontrelled; mechanical coal processing section of a mine,
not further described. Although noise measures were made in
a position near the head of the woerker, this does not
describe the relationship between the noise source and the
worker, nor the working environment.
Individual nolse exposures on the job not described; all
had warked in mine for more: than 6 years: work exposures to
jobs other than present job not reported., No information
on history of avocational noise exposure, history of ear
disease and hearing thresholds before and after the noise
exposure.

1 Actual duration of exposure %o noise is questionable;
noigse sources, subject information and relative positions
of workers and noise sources in the environment were not
described.

Arterial blocd pressure measured in a sitting position with
a mercury sphygmomanometer, after a night's rest before work
and repeated after 7.5 hours of exposure to neoise. A
difference of 5 mm Hg, was judged to be a fall or rise in
blood pressure, .

¢ A cooling test according to Hines and Brown to test the
arterial pressure at 30 and 60 seconds of coceling and 60 sec.
after cooling checked, taking the highest value.

EXG at rest with 12 standard leads and evaluated according PN

to the Minnesota Code. .
width of arterioles by retinography (eye ground photos).

No information as to gquality control of the measurements;

assumed a single blood pressure reading was taken. Without
background knowledge of the health status of each subject,

it is difficult to detormine the clinical significance of

the EKG changes, No control group, hut ceonclugions about

blood pressure shifts during the work day {especially

diastollc) appear appropriate. .

Judging Caugal Significance:

Strength of
Statistical

Control for

the Association: Not stated.
Mathods: Test for signs at the o = .05 level.

Potantial Confoundarg:

Conclusions:
Authors

No evidence of control for any variables. One-group
before~after design is weak in controlling for confounding
extranecus variables.

:+ "l. 1In the examined group of workers, under the influence
of exposurs to indugtwial noise, a significant increase in
the diastolic pressure and a spastic state of the arterial
vessels on the paripheary were confirmed.
2. It was shown that exposure to industrial noise causes
an increased vesasel reactivity.
3. The observed changes in the EKG curve can speak for the i
domination of the parasympathatic system. {ﬂf?
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4. The changes noted in the circulatory system support the
usefulness of carrying cut similar studies under chronic
exposure to industrial nalse."

Overall Evaluation:
This investigation of the cardiovascular responges to a one

day exposure to noise in a group of workers routinely
expoged to noisy environments, provides insufficient
information for Iinferring to long term noise effects.

{Scores on a scale of 0~9)

Noise Exposure
Health Effects
Epidemiologic Mathed

4
7
3

~
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Cication: Suvorov, G.3., Denisov, E.I., Ovakimov, V.G. and Tavein, IU.K.:
Correlations Between Hearing Losses and Neurovascular Impairments
in Workers in Relation to Noise Level. Gigiena Truda i
Professiconal'nye Zabolevaniia 0(7):18-22, July, 1979. (Russian}

Researchers and Institution where research performed:
Institute of Occupational Hygiene and Occupational Diseases
of the USSR Academy of Medical Sciences; 6th Clinical Hospital
of the USSR Ministry of Health Protection.

Stated Purpose: To establish gualitative-gquantitative ralationships between
hearing losses and neurovascular impairments in workers -
exposed to noise which are necessary for differential noise
regulation and the prevention against its effect on the
organism.

Study Design and Sample:
: Ocecupational: 5 groups of workers in machine building
industry. .

+ Cross-sectional study with workers categoriczed by degree of
noise sxposure:; Group 1: 121 employees of canstruction
office with noise level averaging 70 dBi (control condition):
Groups 2-5 noise exposure: Group 2: 139 turners with noise
93 ABR; Group 3: 168 cutters with noise 93 dBA; Group 4:

267 motor mechanics with noise level of 100 dBA; and Group 5:
166 punchers with noise Jlevel 115 d4BA.

587 males and 274 females studied; average age 34-38 years and
average length of employment ll-16 years.

-

+ No information provided on sample selection or response Tate. €
Date Sources : ExXtant records and peribdic medical examinavions between 1969
and 1970. .

Biag Potential in Design: .
Selection including healthy worker effect: non-response bias.
Antacedent=consecquence relationships unclear with prevalence

data,
Noise Exposure:
Nolise Descziption: )
Soures : MNot reported; occupations listed.
Type ;  Industrial (machine building), not reported whether steady or
nonsteady . .
Frequency Composition: Not reported,
Levels :+ Group L - 70 4ABA average

Group 2 - 84 dBA

Group 3 = 93 4BA

Group 4 ~ 100 dBA

Group 5 = 115 dBA

Duration of Exposure: Average length of employment for each group shown with
ranges from ll-16 years, Duration of gpecific exposure not
available.
Instrumentationt Not reported.

G
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Measurement Procedure: MNot reported, but method in compliance with USSR

Environment
Subjects H

Evaluaticn

Health Effects:
CVS Response

Evaluation :

Standard GOST 20445-75 regarding Building and Structures

of Industrial Enterpriges: Methods of Noise Measurements

at Workplaces.

Uncentrolled, not described,

Average length of employment in machine building ll-16 years;
other work exposures to noises not reperted. History of
avocational noise exposure and history of ear disease not
reported, Periodic medical examinations by otolaryngologist.
Threshold tonal audiometrics with an A-62M audiometer.

Noise sources, frequency composition of noise, lnstrumentation
for measuring noise not reported, Actual durations of exposure
questionabla. Noise environment not described. History of

avocational exposure not reported, nor were other work exposures.

Bleod pressure: hypertension defined as > 140/90 mm Hg.,
hypertension disease as 159/94 mm Hg. and hypotension as

< 100/60 mm Hg. Hypertonic neurocirculatory asthenia presumed
to be neurocirculacory asthenia plus hypertension, not defined.
Atherosclerotic cardiosclerosis not defined. Data collected by
specialists at periodic medical examination.

No measuresment procedures, quality control of data or diagnostic
criteria stated. Apparently standard criteria for defining
blood pressure were used, It is likely chat therapists

were aware of noise exposure status of workers. Differences

in physical activity requirements of work may explain some

of the differences between Group 1 (low exposure) and the
other groups.

Judging Causal Significancé:

© Strength of the Association: With an increase in the level of noise of 1 dBA,

the neurovascular ilmpairment increases by 0.5%, "The same
frequency of neurccirculatory impairment can be obserxved in
properticn to the increasing level of noise in cases of
shorter length.of employment, which confirms the cccurrance
of the dose-response relationship." The rate of hypertension
disease in workers of neisy professions, although higher
than in the low noise group was not significantly high in
any of the groups.

Statistical Methods: Regrassion analysis,

Centrol for Potential Confounders:

Conclusions:
Authors

Inccmplete contxrol of age with length of employment. llo
evidence of controlling for sex, weight, history of disease.

",...At low noise levals, neurovascular disorders prevail,

while hearing losses prevail at high levels. Qualitative

and quantitative dose-responsa ralationships were establishad
in respect to path the hearing function and mediated responses;
the rate of increase in hearing and neurovascular impalrments
dependad on the level of noise, and was 1.5% and 0.5%
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respectively, per 1 dBA of increase in the noise level;
the increased noise level accelerates the sumptoms of non-
specific mediated impairments (oh the average by 13 years
with the noise level increased by 311 dBA)}, most of which
belong to hypertonic states."

Overall Evaluation:

This fairly well designed cross-sectional study of workers in
the machine building industry provides some evidence of a
positive and dose-response ralationship between noise
exposure and neurccirculatory impairment. The evidence

is weaker for indicating an adverse relationship betwaen
blood pressure and noise although there is such a trend

in the data. 7The principle methodological concern is the
incomplaete control of confounding variables such as sex,
age, and weight, It would have been more informative had
the authors reported blood pressure levels of the groups
rather than proportion of hypertensives. However, without
knowing the distribution of ages around the mean, it is
difficult to determine if proportion hypertensive is an
adequate way tc examine the data.

(Scores on a scale of 0-9)

Noise Exposure = 3
Health Effects a5
Epidemiologic Method = 5
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Citation: fTavtin, IU,L,: Clinico-Audioclogical Parallels Between the
State of the Accustic Analyzer and Functional Disorders of
the Nervous and Cardiovascular System in Workers Occupaticnally
Exposed to the Effects of Noise of Various Parameter. Gigiena
{Russian)

Truda

i Profesgsional'nye Zabolevaniia (4) :21-24, 1976,

Researchers and Institution where resesarch performed:

Stated Purggsé:

Study Design and

Not specified,.

To determine the amount and level of industrial noise .
at which such complexes of disprders can be observed,

in workers of a machine~building plant.

Sample:

1

1
i

Data Sources

Occupational groups from a machine~building plant exposed
to various levels of noise,

Cross-sectional data,

Group li 121 from the design office with general neise
levels = 70 dBy Group 2: 139 from the lathe shop with
noise leval = 83 dB; Group 3: 168 from the mechanical
shop with noise level = 94 dB; Group 4: 267 from engine
testing stations with noise levels = 110 dB; Group 53
166 blacksmiths and stamp operators with noise levels =
114 dB.

Groups included 281 women and 580 men; sex not specified
by noise group,

Togtal workers categorized by length of employment as

< 5 years, from 5«9 years, 10-14 years, 15-19 years,

> 20 years.

No information provided about sample selection or
exclusions from the stady.

Not spacified,

Bias Potential in Design:

Noise Exposura:

Selection; "impure" noise exposure groups based on general
lavels; small control group (Group 1).

.

Nojse Description:

Source i

Type t

Group l: low level office noise;

Group 2: lathes, fisters, polishers and sharpeners;

Group 3: fitters, milling machines, drills and repair
aguipment;

Group 4: enginas and cranes;

Group 5: forging machines no. 1l & 2.

Sources intermixed with occupations

Industrial, stahle (steady) and pulsed (nonsteady).

Frequency Composision: Group 1; wide band ‘maximum in low and medium

frequancies);

Group 2:; wide band {(maximum at 125, 250, 500 and
1000 Hz);

Group 3: 250,500 and 1000 Hz, congruent with P5-80
curve (maximum at 2000 and 4000 Hz};
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Group 4: Medium to high frequencies deminate —
(from 500 to 2000 Hz)
Group 5: 15 to 60 impulses per minute (maximum
at 250, 500, 2000, 4000 and 8000 Hz).
Levels : Group l: general noise level = 70 dB;
Group 2: 83 dB;
Group 3 94 dB;
Group 4:; 110 dB;
Group 5; 114 4B,
Duration of Exposure: Groups 1, 2, 3 = 8 hours; Group. 4 had & hour work-
day with 100-150 minutes in test chamber at most per day;
Group 5: length of workday not reported; however 15-60
impulses per minute occurred.
t workers also categorized by length of employment,
Instrumentation: Not reported.
Measurement Procedure: HNot described.
Environment Uncontrolled; not described,.
Subjects Work exposures other than those in machine-building plant
not reported; history of avocational noise exposures
and history of ear disease not reported. Threshold tone
audiometry conducted using audicometers AUG-64 to A-62M.
Evaluation ¢ Good noise description provided, although actual durations
of exposure are questionables, Instrumentation and procedures
for measuring noise were not reported. Nolse environment
not described and very little subject information provided, -

Health Effects:
CVS Response 1 Examinations by internist, ENT speclalist and neuropathologist -
with diagnoses of functional disorders of the cardicvascular >
and nervous system, hypertonic disease (hypertansion}
duocdanal and stomach ulcerations, chronic gastritis, and
arteriosclerotic heart discase.
Evaluation : Neo diagnostic criteria, definitions or measurement procedure
information provided, Data insufficient to evaluate the
quality of the cardiovascular measure,

Judging Causal Significance:

Strength of the Association: Not stated., Data for the low noise group not
described.

Statistical Methods: None stated,

Control for Potential Confounders: E
No evidence that age, sex, length of employment or any other
variables wera considered in the analysis.

Conclusions:

Authora t "In the workers of the fifth group, rulsed noise of a general
114 dB level was the most adverse for the hearing function.”
", ..Among functional disorders of the cardiovascular system,
neurocirculatory dystonia dominated, according te the
internist's conclusions. In the patients suffering from
neurceirculatery dystonia the suppresasion of the heart tone
with normal electrocardicgram, bradycardia, and drops of
artarial pressure were observed." ".,,Under expasure to
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continuous noise of 11€ dB.,.slgnificant increase of the
functional disorders of the nervous {12.5%) and cardio-
vascular (6.3%) systems was aobserved, In the exposure to

a pulsed noise level of 1l4 dB,...functional disorders of
the nervous system in 16,2%, functional disorders.of the
cardiovascular system in B.4% of the cases." "...A
significant increase of functional discrders of the nervous
and cardiovascular systems take place under exposure to
noise of a general level of 110 dB when additional neuro-
emotional factors exist, and under exposure to pulsed noise
of 114 d8."

Overall Evaluation:

The data presented in the publication are inadequate to
support the author's conclusion of a significant increase
of cardiovascular dysfunction under exposure to noise. In
this cross-sectional study, the cardiovascular responses
ware not defined, no potential confounders such as age

and sex were controlled and the observations in the high
noise groups were not comparsad to the low noise group
responses.

{Scores on a sca;e of 0-9)
Noise Exposure

= 3
Health Effects = 0
Epidemiologic Method = 3
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Citation; Terentiev, B.G., Sheludiakov, E.E. and Sviridova, E,S.:
Responses to Human Nerveous and Cardiovascular Systems to ~
Aircraft Neise., Voenno-Meditsinsmin Zhurnal &{6):;55-58,
July, 1969. (Russian)

Researchers and Institution where research performed:
Institution not given; USSR Aviation and Naval Medicine,

Stated Purpose: Purpose not explicitly stated; implied to study the
functional as well as structural changes of the organism,
affecting the abllity to work and causing illness,

Study Design and Sample:

: OQOccupational groups of engineering and technical staffs

exposed to alrcraft noise.
Cress-sectional data, collected before and after work at
reqular monthly intervals for an unknown period of time;
anecdetal notes onh Several subjects to describe hefore-
after data.

: 90 workers exposed to noise; no control subjects,

: Also included an experimental situation using 15 healthy
man under laboratory conditions; no information provided
on experimental conditicns.

¢ No information on sample selection or exclusions,

Data Sources : Not described; presumed examinations were for study purposes.

Bias Potential in Design:

Selection; spurious conclusions because of impure noise (“H
exposure group with no control group and inadegquate before-
. after analysis. H

Noise Exposure:
Noise Description:

Source : Occupational-aircraft noise; laboratory not described. .
Type : Alrcraft noise; not reported whether steady or unsteady;
laboratory noise, not reported, but presumad steady. '
Frequency Composition: Hot reported.
Levels : Separate conditions of 100-102, 110-112, 118~120 and

130-136 dB.
Duration of Exposure: All subjects professionally exposed to noise levels

either dally or 2-3 times a week, for l-6 hours each time.
Laboratory conditions included L hour, 3 hour and & hour
exposure durations. '

Inscrumentation: Not reported,

Measurement Procedure: Not reported.

Environment : Rot described, but presumed that work environment was
uncontralled and laboratory environment was controlled,

Subjects ;1 Engineering and technical staff had been employed for
various lengths of service. No data for lahoratory
subjects., History of avocational noise exposures, history
of ear disease and hearing thresholds not reported,
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Evaluation : Source of noise in laboratory conditions not reported;
aircraft noise presumed as source for subjects in vocational
environment. Frequency composition of noise, ilnstrumentacion
and procedure for measuring noise were not reported and
noise environments were not described.

Health Effects:

CVS Response : Blood pressure, pulse rate and EXG changes at rest and
after physical exercise of 15 kneebends in 20 seconds;
vasomotor raflexes by plethysmography: static reflexes
and coordination of cephalegraphy; systolic volume and
minute circulation derived by the formula of Starr.

No criteria given for the diagnostic states such as
neurccirculatery asthenia, neurosis, etc., Associated
digeases could explain symptoms described, It is un-
clear how noise effects may be separated from effects
of frequent £lying, Conclusiong of the authors are
confusing and diffienlt to evaluate since no data are
presented to suppert them and no controls are used to
put the f£indings in prouper perspective,

Evaluation

i Judging Causal Significance:
Strangth of the Association: Not appropriate to study design.
Statistical Metheds: None given.

Control for Potential Confounders:
; No avidence of analysis of bafore-after neasurements; no
; f“\ statistical controlling possible without a control group.

Conelusions:

Authors 1 "...we are able to conclude that a one~hour per day exposure
to noise in the 110-112 4B range can be succassfully endured,
but that daily exposures of 3 and & hours will bring about
harmful effects.

Research concerning reactions to noise in the range of 118«
120 4B showed that the character of the changes following

a single exposure is the same ag described above, However,
the alterations are more pronounced and the after effects
persist longer. Espacially severe reactions were cbserved
during exposures lasting 3 and 6 hours." "...The frequency
of heart contractions decreased by 16~17 beats a minute,
maximal and minimal arterial pressure diminished, as a
rule; the beat and mipute volume of the heart, which were
anly slightly affected by exposure to neise of lesser
intensity, decreased markedly upcn impact of noise of the
118~120 4B level; the reaction of the cardiovascular system
to physical exerticn incresased.," ,..During daily exposure
of 1, 3. 6 hours of noise at 120 dB laevel, an increase in
gystolie and diastolie bleod pressures were obsarved.

Overall Evaluation: .
These anecdotal, cross-gectional and experimental findings
. are of little value to the study of noise effaccs on the

! ecardiovascular system hecause of the poor study design.
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No controls were employed, bafore-after work shift data
were inadegquately analyzed, confounding variables were
nat considered and data were not presented to support
conclusions. :

(Scores on a scale of 0-9)
Noise Exposure

=2
Health Effects =]
Epidemiclogic Method = 2
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Citation: Troianskil, M.P., Sidortsov, I.P. and Petrova-Golubenko, L.B.:

' Evaluation of the Effect of Acoustic Noige on the Activeness
of Cholinesterase in Blood. Voenna-Meditsinskii Zhurnal 2:
47-49, February, 1971. (Russian)

Researchers and Institution where research performed:
Institution not specified.

Stated Purpase: To study the indexes which testify not only to the
presence of the effects of noise but also servae as a
criterion far evaluation of the degree of their
dangercqushess.

Study Design and Sample:

: Qccupational groups of specialists working in diesel
and blower staticns.

i Before-after comparison of individuals at the work
gite and a control group on multiple health measures.

: 55 persons studied: .

Group 1 » 16 persons working 12 hours with 24 hour breaks;
Group 2 = 24 persons with 12 hour breaks;

Group 3 = 15 control group: werked in same conditions
witheut noisa. .

+ No information on comparability of groups by age, sex,
duraticn of employment, environmental axposures other
than nojse and comorbidities.

No information as to how subjects were selected to
participate, determination of sample size, nor of how
subjects were assigned to the exposure or work groups.

Data Sources : HNot specified; assumed data were collected for study
purposes.

Biag Potential in Desian:
Selection bias; Type II error due to small sample sizer
non~rasponse bias.

Noise Exposure:
Noise Dascription:
Source : Not reported; workers in dissel and blower stations.
Type t Industrial; whether steady or unsteady not reported.
Fracquency Composition: Medium and high fregquencies with maximum
anargy at 400-1250 Hz
Lavels : In the range of %4-97 4B
Duration of Exposure: Presumad on basis of workshifts:
Group 1 worked 12 hours with 24 hour breaks;
Group 2 worked 12 hours witch 12 hour breaks. It is
questionable whether or not these workers were exposed
to tha 94~97 dB noise continuously for each 12 hour
shift.
Group 3 worked in same conditions (?) without the
affact of noisa.
Instrumentation: Not reportad.
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Measurement Procedure: Not reported,

Environment : Unconptrelled; not described.

Subjects : No information on history of vocational and avocational
noise exposure. Hearing thresholds and history of ear
disease not reported.

. Evaluation : Study is inadequate in its characterization of noise
parameters. Noise sources, steady versus nonsteady
state of noise, instrumentation and procedures for
measuring nolse were not reported. Noise environment
was not described., Subject information was neglected.

Health Effects:

CVS Response : Arterial bleood pressure; pulse rate; dermographia
reactions; serum cholinesterase determined according to
Hestrin's method.

Evaluation : No methodology, measurement procedures or quality
contrel of the data provided other than for cholines-
terase. Nomidworkday testing was done on the controls,
thus comparability is unknown. Authors fail to
document evidence that a fall in cholinesterase has
any long term pathological significance relative to
cardiovascular disease.

Judging Causal Significance: .

strength of the Association: Not stated..

Dose-Response Relationship: There was a dose-response relationship noted

' in that there was a significant lowering of the
cholinesterase with increase in hours worked. However,
no data were available for complete comparison with
control group. Dose-response relationship of noise to
" bleod presgure not evident,

Statistical Methods: Means, S5.D. and pevalues stated. No specific
tests noted, It appears that within groups but not
between groups statistical comparisons were made.

Control for Potential Confounders: ]
Subject characteristics not stated. No evidence of any
statistical controlling for variables such as age, sex,
length of employmant.

Conclusions:

Authors :+ "l. 1in specialists working under exposure to the
effect of acoustic noise, during examinations immediately
at the place of work, statistically significant lowering
of the activenass of cholinestarase in biood, extension
of the latent period of the dermegraphic reaction, and
a clearar retardation of the pulse during Oschner's
test, with a maximum definitenass at the end of the
shift, were observed.

2. After the end of the affects of noise, the
activeneas of cholinestarase was restored. With l2-hour
shifts, full restoration occurred after 24 hours.

-3, The level of the lowering and the time of
restoration of the activeness of cholinesterasa can

.
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serve as a criterion for the evaluation of the harm-
fulness of the effect of noise and the character of
the respense reaction of the organism."”

Qvaerall Evaluation:

This essentially cross-sectional study with measures
taken before-during-after work provides scme of the
first data suggesting noise may lower cholinesterase
in the bleood. It utilizes a control group, but fails
to take measures during the day on the controls and
fails to directly compare the noise exposure data
with that of the controls in the analysis. Very little
information is provided regarding noise exposure and:
subject characteristics. There i3 no evidence of
controlling for potentially confounding variables such
as age, sex and years employed. Sample size is small
and the potential for selection bias is high.

Although this study is interesting it contributes very
little to the understanding of the ralationship
betwean noise and cardiovascular disease.

{Scores on a scale af 0-9)
Noise Exposure

=1
Health Effects L)
Epidemiclogic Method = 4
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Citation: Von Eiff, A.W. and Neus, H,; Traffic Neise and Hypertensive
Rigk. Munchen med. Wschr. 122(24):894-496, 19B0. (German)

Researchers and Institution where research performed:

dey Universitat, Bonn,

Stated Purpose: An exploratory study to determine if, by interview,
more hypertension could be identified in high volume
traffic noise than in low noise.

Study Design and Sample:

: Cross~sectional community survey based on "ecological™
exposure-to neise as opposed to individual exposures.
Geographical areas of Ponn with the highest and lowest
traffic levels were identified with data from the
traffic noise map and on traffic countings unique to
8Bonn. A high noise area was defined by a noise level
of 66 = 73 dB(A); a low noise area by a constant noise
level of a maximum of 50 AB(A).

458 men and 473 women between the ages 20-59 were
chosen by random sample, contacted by letter, inter-
viewed in the home by l4 experienced interviewers.
Four exclusions: residents for less than 3 years,
aliens, families who had already had an interview,
apartments above the second floor in noisier areas,
: 149 questions in interview with the noise gquestions
adjusted to the Munich Study. ,’m‘r
i Response rate: only 5 persons failed to respond,

Data Sources : Community survey; traffic maps and traffic countings.

Bias Potential in Design:
Ecologic fallacy; measurement bias,

Noise Bxposure:

Noise Uascription:

Source :  Automobiles, trucks.

Type i Automobile traffiec noise.
Frequency Composition: HNot reported.

Levels : High traffic area = 66-73 dB(A)

Low traffic area = maximum of 50 dB(A)
Not clear whers measures were taken, Levels differ
for highway or inside residences,
puration of Exposure: Not reported.
Instrumentation: HNot reported.
Measuremant Procedura: Not reported.
Environment : Uncontrolled; noisy residantial area = between 9,062
‘ and 46,643 cars 6 AM. - 10 P.M.; qulet residential
area = botween 304 and 1,182 cars 7 A.M. - 7 P.M,
Data obtained from Qffice of Town Planning, Bonn.
Subjects : No history of vocational or avocational noise exposures.
Required to have lived in the residential area
studied for at least 3 years. HNo information reported
on history of ear disease or hearing thresholds, ".?—’:’l}
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Evaluation

Health Effects:

CVS Response

Evaluation

Noise parameters lacking description. Authors made no
measurements themselves nor did they investigate
noise levels in homes versus in streets,

Historical data from respondent on high blood pressure
and previous treatment. No cbjective blood pressure
readings obtained.

Excluded persons living in the area less than 3 years
to assure axposure, yet related length of residence
to frequency of blood pressure treatment and found an
association within the high noise group but not the
low. Although only historical data were obtained,
data collection apparently cantrolled across groups,

Judging Causal Significance:

Strength of the Association: Relative to hypertension, high noise axea

residents more often than low noise area residents
indlcated existing hypertension or hypertension
currently under treatment {22.8% high noise and 14.6%
low noise).

Statistical Methods: p~values stated; no statistical tests given.

' Control for Potential Confounders:

Conclusions:

Authors

The groups diffared on social class and smoking., Data
controlled by age and sex by stratification. No

‘relationship observed "between the paired variables of

hypertension treatment with” alcohol, coffee or tea
consumption, smoking, home ownership, and income per
capita. Also considered reported hearing defacts,
employment and perception of neise as a stregsor,

"Moise is very troublesome on streets with high volums
traffic. Specific high blood pressure as a treated
disease was mentioned significantly more aften [in the
high noise area than in the low noise a:eél."..."rha
data on men between the ages of 20 and 3% who lived in
the loud=-ncise area revealed hypertensive treatment to
be dependent upon length of residence {(p = 0.09).
This was not the case in the low-noise area (p = 0.22}."
..."The rasults of the investigation justified a
prospactive, interdisciplinary, epidemiological study,
in which the physical measursments are corrslated with
the measured blood pressure data.”

Overall Evaluation:

This cross-sectional survey is one of the better
studies reviewed although it specifies the noise
parameter poorly. As an ecolegic study which cannot
link individual hypertension status with levelsy of
noise exposure, there was ah attempt to verify the
subject’s perception of noisa relative to loudness and
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duration, Indjviduals had a minimal potential exposure
of 3 years in the residence of the interview. The
study could have been strengthened by having bloeod
pressure readings conducted at the time of interview,

{Scores on a scale of 0-9)
Noise Exposure

w1
Health Effects L)
Epidemiologic Method = 6
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Citation: Vopilkina, G.I,: The Influence of Working Conditions in the
Textile Industry (Spinning and Weaving) Upon the Cardio-
vascular System and Higher Nervous Activity. Gigiena Truda
i Professional'nye Zabolevaniia 4:17-22, 1959, (Russian)

Researchers and Institution where regearch performed:
District Hospital, Moscow.

Stated Purpose: To study the influence of production-relaﬁed factors
upon the vascular system and higher nervous activity.

Study Design and Sample:

t Occupational groups in textile industry: spinners and
weavers.

Crogs-gectional group of subjects with bloed pressures

taken before and after work.

;300 spinners and 300 weavers; noise exposure levels
not described; unspecified number of workers in the
packing and mechanical departments working under
normal microclimate conditions.

: Mo information provided on sampling frame, sample
size determination or response rate,

Data Sources : HNot stated.

Pias Potential in Design:
Selection, non-respondent and measurement bias.

Noiss Exposura:
Noise Description:

Source ¢+ Spinning and weaving room neises; looms, spinning
machines discussed in article, but not identified hy
the author as noise sources.

Type :  Industrial (textile plant); whether steady or nonsteady
not reportaed.

Frequency Composition: Not reported.

Lavals ¢ Not reported.

Duration of Exposure: Not reported. Author states subjects for
higher nerveous activity study were on the payroll for
i«12 yvears. He did not report lengths of employment
for the 600 subjects and controls measured on blood
presaure.

Instrumentation: Not reported,

Measurament Procedure: Not reported,

Environment i Uncontrolled; not described,

Subjects t Workers of different age groups. Neither history of
work exposures nor avocational exposures were rsported.
No information provided as to hearing threshelds or
ear disease.

Evaluation + There is no indication of an attempt to measurs noise
parameters. MNoise descripeticn information was not
reporced. Noise environment was not degscribed., sStudy
i3 very poor in regard to the nolse parametar.
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Health Effects:

CVS Response : Arterial blood pressure; methodology and definitions
of hypertension and hypotension not defined.
Evaluation i Very little data and methodology presented., Study

reports that arterial pressure of spinners and weavers
decreases after work, whereas it almost does not

change among the control group. Furthermore, when
measured at nome in the evenihg of a holiday, blood
pressure was not reduced, These hlood praessure

changes c¢ould be produced by several factors other

than noise. Author notes that with the high temperature
in the spinning and weaving departments, the average
welght loss in the course of the day was 1.5 kg.

Judging Causal Significance:
Strength of the Association: HNot stated.
Statistical Methods: WNot stated,

Control for Potential Confounders:
There was no avidence of controlling for potential

confounders.
Conclusions:
huthor : "It is clear from our documentation that an unfavorable

microclimate and work-related stress do provoke

characteristic disturbances in the reactions of the

cardiovagcular system and the higher nervoeus activity

among the women working in the textile industry. This f““
should give occasion to the elaboration of new

prophylactic measures which would aim to improve

further the working conditions of women."

overall Evaluation:

This poorly designed cross-sectional study provides
inadequate informatioen for judging semple size,
measurement of noise and health affects, and effects

of the environment. FPotentially confounding variables
were not statistically controlled. Data ware presented
for selected individuals, It is unclear what group
comparisons were actually made.

{Scores on a scale of 0=3)

Noise Exposure - Q
Haalth Effects L)
Epidemiologic Methed = 0

Ged
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N Citation: 2vereva, G.S., Cnopko, B.Y. and Ratner, M.V.: The Influence
of Hoise and vibration on the Workers of the Flux-Dolomite
Industry. Gigiena Truda i Professional'nye Zabolevaniia 2:
46=48, February 1975a. {Russian)

Researchers and Institution where research performed:
Institute of Hygiene and Occupational Diseases

Stated Purpose: The determination of the degree of this influence (high
neise level and vibration) on the corganisms of workers

is thus the purpose of the study conducted,

Study Design and Sample:
: Occupaticnal groups from limestone and dolomite erushing-

enriching plants and quarries of the flux-dolomice combine.
: Cross-sectional data from measurements taken before and

after a shift of work; no control group for noise;

some comparisons between high frequency vibration and intense

noise in crushinge-enriching plants and low frequency

vibration with noise in low and medium frequencies in

quarries.

334 workers divided into B8 groups: 105 operators of

transporters, 47 sifters, 41 crushers, 29 excavatars,

26 workers at drilling stands, 10 assistant transporter

cperators, 26 excavators and drilling stand workers and

: 30 fiuters.

) — . : Workers aged 30-40 years.

: ¢ No information provided on sample selection and exclusions.
: ‘Data Sources : Data apparently collected primarily for study purposes.

Bias Potential in Design:
Bias due to lack of controls and noncomparable subjects

within the study group (8 professional groups of varicus
noise and vibration levels working in multiple physical
environments) . Selection bias probabla,

Noise Exposure: -

Noise Description:
Scurce ¢ Not reported; B occupaticns lisgted.
Type : Industrial; not reported as to steady ornonsteady noise,
; Fraquency Composition: Quarries, excavation and drilling places: maximum
5 energy in low and medium frequencies.
: Crushing-enriching plane; wide band noise with predominate
high frequency components.
:  Actual freguencles noc reported,
Lavels : Quarrias, excavation apd drilling places: general level of
95=1C0 as,
t+ Crushing-enriching plants: 86=106 dB.
Duration of Exposure: Not reported; subjects had worked more than three
years.
Instrumentation: SH=31M noisemaser and 1/3 ogtave analyzer Ash-2m, Compllance
with standards not reported.

B=-2321

—
t




|
|
'E

Measurement Procedure: HNot reported; 164 work places measured for
intensity and spectral composition of noise.

Environment 1 Uncontrolled; working environments and workers' relation-
ship to noise sources not described.
Subjects :+ All subjects had worked in the noise environment more than

3 vears; other work exposures not reported; no history of
avocational noise exposures nor ear disease; hearing
thresholds obtained with an AN-=0l audiometer.

Evaluation : Noise sources and duration of exposure to noise not reported,
Frequency composition only reported in general terms.
Nelse environments not described, Procedure for measuring
neige not reported. Difficult to separate virbration and
noise effects,

Health Effects:

CVS Response : Arterial pressure with a sphgynomanometer, but no definitions
or measurement procedures provided; '

: Some functional indices of nervous and muscular systems,

ex. state of the capillaries assessed with a capillaroscope:

Complaints including heart pains, fatigue, etec,; )

Objective symptoms such as trembling of the hands and

asymmetry of arterial pressure and anisocoria,

Evaluation : No information provided as to diagnostic criteria and
definitions nor of measurement proceduras used, Observed
increased capillary tone related to vibration. 8w
anisogoria and 25V asymmetry of arterial pressure also
reported. The pathophysioclogic mechanisms-and significance
of the latter two measures are unclear. No evidence of
readings taken prier to exposure for purpose of differentiating
normal from asymmetry of blood pressure, This appears to be
primarily’'a vibration study with steady reduction of
vibrational sensitivity detected in all occupational groups
in erushing-enriching plants where there was high frequenecy
vibration and noise. No impairment of vibrational sensitivity
was detected in workers in the quarries exposed to low
frequency vibration, The major problem, howevar, was the
fallurs of the authors to provide data to support their
coneclusions.

a4

Judging Causal Significance:

Strength of the Association: Not relevant given the design and data available.
Reports that tests of artaerial pressure determined the tendency
toward hypertension in 20% of those examined. No comparison
groups. Apparently beforae-after shift measurements were
traated as cross-sectional data.

Statistical Methods: No statistical tests reported.

Control for Potential Confounders:
Since this is cross-sectional data utilized in a descriptive
mode, control for variables may not be appropriate.

Conclusions:
Authors : "The data obtainad show that noise and vibration in the plants
of the flux-dolomite industry have quite high levels and
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cause changes in hearing and discrders in the function
of nervous and vascular systems typlcal of vibration-
noise pathology."

Overall Bvaluation:

This study design is inappropriate for determining
associations between nolse exposure and cardiovascular
affects, No control or comparisen groups employed.
Bafore-after work shift measurement not utilized in

in analysis. Even for descriptive purposes, the vibration
effects probably confound the noise effects in this group
of workers.

{Scores on a scale of 0=9)

Noise Exposure = 3
Health Effects s 1
Epidemiologic Methad = O
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Citation: Z2vereva, G.S., Ratner, M.V., and Kolganov, A.V.: Neoise In a Milling

flant and Its Influence on Worker Organism. Gigiena L Sanitaria -
11:104-105, 1975b. {Russian)
Researchers and Institution where research performed:
Scientific Research Institute of Gccupational Hygiene and
Oecupational Disease in Donetsk
Stated Purpose: Nepe
Study Design and Sample:
+  Workers in pipe and sheet yolling plants
: Cross-sectional data; 340 workers exposed to the effect of
interrupted noise had hearing thresholds, arterial pressure
and pulse measured before the beginning of the work shift.
Apparently there were repeat measures over time, but
description too vague to judge.
Data Sources : Hot stated.
Bias Potential in Design:
Selection and non-respeonse bias; no contreol group.
Hoise Exposure:
Noise Description:
Source : HArea 1 = pilger mills and cross~cutting aggregates; area
2 = cutting hot and cold metal; area 3 = rolling profiles
and area 4 = yollers and cutters. s
Type : Area 1 ~ percussive; area 2 - friction cutting; area 3 = O

: friction rollers; area 4 = impulse and friction noise, non-
! periodic and ungtéble parameters; primarily intermittent
) rolling mill noise.
Frecquancy Composition: Kot adequately reported and not clear; area 1 =
. rise time = 40 m sec; area 2 = rise time 100 m sec and low

! . frequency; area 3 = not reported; area 4 = rise time 20 m sec.
:  levels 1 Area 1 = 122 4B, "high M & K", area 2 = not reported; area 3 =
! 115 aB; area 4 - up to 142 48, On-going intensities are not

i reported.

Duration of Exposure: area 1 = .2 sec; area 2 * long vibrations and pauses
{saveral seconds); area 3 = not reported; area 4 T .1 sec.
buration of employment or sarvice time reported in categories
of below 1 year, 1-2 yrs., 3-5 yrs.,, 6-9 years and 10 years or

' more. . .
Instrumentation: No use of desimeters reported; pre-calibrated loop oscillagraph
N=117 and a WNish V-] noise and vibration meter.
Measurement Procedure: Not veported.
Environment : Work areas of pipe and shest rolling plants; although envizonment
was monitorad, the degres of control is not clear,
Subjects t No information as t¢ history of other vocational exposures,
’ history of aveocational noise exposure, or ear disease. Hearing
thresholds ohtained before and after noise esposure,
Evaluation + Dosimatars were not used in measurement of nolse, Measurement
procedures and duration of exposure (other than years employed)
wara inadequate for noise assessment,
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Health Effects:

CVS Response : Arterial pressure, pulse, complaints and state of pain,
vibration and temperature sensitivity.
Evaluation :+ HNo diagnostic criteria for any measure of cardiovascular

respense including blood pressure; no quantification of the
blood pressure response.

Judging Causal Significance: .
Strength of the Association: No quantification of CVS responses.
Statistical Methods: None reported. .

Control of Potential Confoundsrs:
Ho evidence of consideration of confounders,

Conclusions:
Auther ' "One-hundred sixty~eight persons (50%)...were found to have
hearing impairment. ...changes in the neurological state
were found in many workers...Complaints in many cases were
combined with objective symptoms: disorders of arterial
prassure (more often elevated praessure), pulse lability,
decrease of vibration and pain sensitivity (up to full
anesthesia), thermal asymetry, trembling of arms and eyelids,
ingtability in the Romberg position."”

Querall Evaluation:

Design descriked too poorly and fajilure to report bloed
pressure data invalidates this study for the purpose of
judging associations between noise and cardiovascular

responsa.

(Scores on a scale of 0-9)
Nolse Exposure

= 3
Health Effects = ] .
Epidemiologic Methed = 1
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