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THE RISK OF DAMAGE TO HEARING

RESULTING FROM NOISE EMITTED BY TOYS

A report made by the Commission to Councl! In accordance with
Its undertaking given on the occasion of the adoption by
Councli| of Dlrective 88/378/EEC of 3rd May 1988, concerning
the safety of toys (0.J. No. L187 of 16.7.88, pages 1 to 13).



When Council! adopted the Toy Safety Dlrectlve (88/378/EEC), the
Commission undertook to report, within approximately 18 months, on
the avalliable scientlflc evidence regarding damage to hearing from
noise emitted by toys.

A search of the avallable literature on this subject and recourse
to certaln expertise by the Commission have falled to establlsh
sclentific evidence on which an "essential safety requirement” (in
the strict sense of that term approprlate to the "New Approach" to
technical harmonlsatlion now practised on the Community level) can
be based.

The Commisslon will consider whether and to what extent the
Community should encourage and support research designed to
establish evidence of such risks as may exlst to hearing from nolse
emitted by toys.

In the meantime the Commlsslon wllil take advantage of the fact that
the European Commlttee for Standardization (CEN) Is In any case
golng to revise Its standard EN71 Part 1 concerning the mechanical
and phyiscal risks of toys, and ask the CEN, as part of |Its
revislon, to lay down test methods for measurling nolse Intensity
and cortaln speciflcatlons concerning nolse from toys. As part of a
standard these specliflcatlons would not be compulsory, but they
would take account of the fact that the lack of sclentific evidence
does not rule out the posslblillty of damage to hearing from toys.
The restrictions concerning nolse peaks exceedlng 200 pascals (140
declbels), as set out In Directlve 86/188/EEC concerning exposure
to nolse at work, should be respected by that standard.
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THE RISK OF DAMAGE TO HEARING RESULTING FROM NOISE
EMITTED BY TOYS

INTRODUCTION

A statement In the minutes of the Councll meeting of May 3rd, 1988
at which the Toy Safety Directive (88/378/EEC) was adopted, commits
the Commission to "submit to the Councll, withln approximately 18
months, a Report based on avallable sclentific evidence concerning
the risks which toys may pose to hearlng".

It Is further stated that "any proposals designed to add to thls
Directive an essential safety requirement” concerning nolse levels
in toys would follow from the use of this Report.

The Commlssion had previously requested CEN, by letter of January
27th, 1988, to make a survey of natlonal standards In order to
ascertaln whether they dealt with thils question. Only flve members
had replled by the date of adoption of the Directive, none of them
reporting that they had established standards. Sweden and Denmark
however, favoured the establlshment of safety standards for nolse
from toys; the United Klingdom, whlle stating that It "had not
ldentifled partlicular problems wlth acoustical risks from toys"
pointed to the U.S. standard for Impulsive noise from toys
(ASTM/F963/86) which the U.K. toys manufacturing association
regarded as “"sultable for ({ncorporation within a harmonised
European standard". The two other members (Germany and ltaly) saw
no need for concern kegardlng such rlsks. To the best of the
Commisslion’s knowledge, no further reports from members on this
matter have slnce been recelved by CEN,

. THE STATE OF SCIENTIFIC KNOWLEDGE

Followlng the adoptlion by Councl!, on May 12th, of a Directive "on
the protection of workers from the risks related to exposure to
noise at work" (86/188/EEC), the Health and Safety Dlrectorate of
DG V retalned the services of a number of sclentific experts to
assist In monltoring "progress made In scientific knowledge and
technology" with a view to meeting the requlrement of Article 10 of
the Directlve that "The Council, acting on a proposal from the
Commission shall re-examlne this Dlrective before 1 January, 1994

with a view to reduclng the risks arising from exposure to
nolse".



Following the adoption of the Toy Safety Directive, the Service

concerned with Industrlal nolse (DG V/E/1) agreed to ask |Its

sclentiflc oxperts to advise on the state of knowledge of risks

resulting from nolse emission from toys, having regard particularly
to any Information or oplnion on the sub)ect which might emerge

from the proceedings of the then forthcoming major International

conference on the effects of nolse, due to be held in Stockholm In
August, 1988.

The reports of the experts have ylelided nothing of real substance
concerning very young people. Only one of them (Dr. Passchleer-
Vermeer) of the Netherlands Research Institute, INO) addressed the
questlion of hearling loss In young people due to noise In general
(having no basls on which to relate her remarks to toys in
partlicular). In a letter dated December 21, 1988, to the Commlisslon
(DG V/E/1), she stated :

i) that "there was not any paper reporting on hearing in very
young people" (at Stockholm);

it) that she was currently occupled with a study on hearing of
young people which, at that stage, only comprised an Inventory
of exlsting data;

i11) that, as a preliminary concluslion, unselected young
populatlions In the Nstherlands, not subject to occupational
nolse exposure, had the same threshold hearing levels as those
determined for siml!lar populations 25 years ago;

lv) that "hardly any data exlst on the exposure patterns of young
people to any of the potential hearIng-damage sources, nor are
there any data on combined exposures" and that it Is unknown
"whether there Is a population at risk and, If so, what the
slze of the risk is and which part of the total population It
concerns".

She concluded that "It is obvious that Ilittle Is known about the
effects of nolse exposure on young people and on the nolse
exposures as such" and that "a discussion about the need of further
research Into the subject would be highly deslirable".



The Natlonal Swedlish Board for Consumer Protection commissloned a
study In 1982 by the Dopartment of Occupatlional Audlology In
Gothenburg which comprised, on one hand, a search of the lliterature
on hearing damage to chlldren from nolse emltted by toys, and, on.
the other, a series of measurements of the Intenslities of sounds
emltted by varlious kinds of toy. The clinlcal evidence uncovered by
the search was scant and Iinconcluslve. The measurements of sound
intenslty at close range showed

a) that toys wemitting continuous sound may reach levels of
Intensity exceeding those regarded as acceptable for adults
Industrial environments; and

b) that toys containing explosive or other sources of Impulsive
sound may achleve peak Intensitles of sound emisslon exceeding
the safe 1limits set for adults for Impulsive sound under
Industrial conditions.

The measurements were made at distances from the sources of
nolse which were conslidered to approximate those at which
chllidren might hear them under the most unfavourable conditlions
(10 cm. for continuous nolse and "squeakling" toys, 50 cm. for
toy plstol caps and 3 m. for firecrackers).

The study conciuded wlth recommendations for the Ilimltatlion of
Intensities of emission of both continuous and Iimpulslve sound to
values speclflied thereln and for the labelling of sound emisslon
values on toys.

A more recent (1988) report from the same Swedlsh source concerns
the effects on small animals (guinea plgs) of repesated exposure, at
short time Intervals and In close proximity to the sources, to
exploslve sound from toy plstols and flrecrackers. Under the most
severe condltlions (100 explosions at Intervals of 15 seconds and at
dlstances of 0.25 metres and 0.8 metres, respectlively, from the toy
cap pistols and the flirecrackers) most of the anlmals showed
pronounced loss of sensory cells In the ear. Although the authors
recognise the diffilculty of extrapolating these results from
animals to humans, they belleve that thelr findings "are consistent
with clinlcal experlence In which it Is common to find that
Iindlviduals with a high-tone sensorineural hearing loss can vividly
remember acoustlc acclidents, e.g. where a flrecracker or toy pistol
cap exploded close to their ear resulting In ....... at least a
temporary hearing loss".



APPRAISAL OF RISKS

A distinction should be made between chronic hearing loss whlch can
occur gradually due to nolse exposure over years or even decades,
and acute quasl-traumatic damage which can occur as a result of
very Intenslive (albelt short-llved) nolse such as exploslons.

Where chronlc hearing loss Is concerned :

Although the Swedlsh measurements under reference at |1 (4) above
establish that nolse-emitting toys may, under very unfavourable
clrcumstances, produce Intensltles of continuous or Impulsive sound
exceeding those regarded as safe for adults, it Is most unilikely
that they will do so for sustalned perlods of time of a magnitude
similar to that encountered over very short time Intervals of the
order, at most, of tens of seconds.

Perlods of play Indoors with nolsy toys would seldom exceed a
couple of hours as compared to the Industrlal working day of 8
hours.

When chlildren play outdoors, the nolise of toys Is dlspersed much
more widely In the absence of the reflecting surfaces typlcal of
Indoor play sltuations.

It must also be remembered that noisy toys are operated by children
themselves, whereas Industrlal nolise Is usually Imposed on adults
at work from sources over which they have little or no control.
Chlldren would be unlikely to sustaln serlous discomfort when they
could themselves dlscontinue the nolse at source. It |Is, of course,
true that some children may Impose sound emisslons on others
through play with toys but those receiving the sound In such cases
usually can move away from the source of nolse if |t causes them
discomfort, thereby reducing the received sound Intensity
immedlately. Of course, It Is Impossible to rule out situatlons In
which chlldren generate nolse without belng aware of the possible
risk, and a warning (to parents) could therefore be necessary.

In many cases, If nolise from toys Is electrically generated, Its
enorgy level wlll usually decrease rapidly wlth sustalned use
becauso batterlies are, almost Invarlably, the source of electrical
supply. The risk of sustalned hlgh-energy sound emission from such
toys Is therefore sllight.



In her report, under referonce In paragraph || (3) above,

Dr. Passchleer-Vermeer sald that a number of researchers had
concluded "that the equivalent sound tevel (i.e. the welghted dally
average Intenslity over 8 hours) |s the most relevant nolse measure
to estimate nolse-Induced hearing loss, also |n the case of Impulse
nolse". This measure Is the one used In Directlve 86/188/EEC as the
basls for establishing safe I|imlts of nolse Intensify for persons
exposed to It In work environments.

When all of these mitigating clrcumstances are taken together, It
may be concluded that the "equivalent sound level" emitted by toys
and recelved at the ears of children playing with them would,
almost Invarlably, be a small fractlon of the measured maxIimum
intensities under referonce In |l (4) above, thus bringing them
well below the levels of danger for nolse-Induced hearlng loss.

As regards acute nolse effects, It might be considered that acute
hear Ing damage could result from exposure even to a very small
number of very Intensive nolse Impulses. It would therefore be wise
to apply to chllidren, as a matter of prudence, at Ileast the
restrictlons of Directive 86/188/EEC which does not allow
unprotected ears to be exposed at work to noise peaks In excess of
200 pascals (140 declbels).

. SHOULD AN ESSENTIAL SAFETY REQUIREMENT BE ESTABLISHED ?

It Is certaln that all Interests associated with the manufacture
and use of toys would support the principle that sound emltted by
toys should not harm the hearing of children. It Is a great deal
less certaln that any consensus would exlIst for the Incorporation
of this princliple In the Toy Safety Dlrective In the form of an
*essential safety requirement" explicitly scant sclentlflic evidence
now exlisting on the Incidence of damage to hearing from this
source.

The sclentific evidence on whlich to base such an "essentlal
requirement” Is lacking because the research necessary to adduce
such evidence has nhot been carrled out. Sultable designs and
speclflicatlons for such research have not even been prepared as
yet, so far as Is known from the avallable I1lterature on the
sub ject.
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There Is no sclentific evidence that the tolerance to nolse of
young people’s ears, or more speclfically those of children up to
14 years (who are, by definltion, the users of toys) Is different
from that of older age groups and, In these clrcumstances, the only
reasonable assumptlion Is that tolerance remalns of the same order
of magnlitude at all ages except, perhaps, in early Infancy, when
the formative state of the human hearing organs might render them
more |lable to damage than -they would In later years.

The absence of sclentific evidence Is not In lItself a sufficient
basls for assuming that noise emitted by toys Is essentially
harmless. Dr. Passchlieer-Vermeer of TNO (see paragraph 11.3 above)
advocates dlscussion of the need for further research and It may
well be that such research would reveal speclflc circumstances In
which hear Ing damage would occur.

The Commission will conslder further, whether and to what extent,
the Communlty should encourage and support research In this matter.

Meantime however It must respect the stipulation of the Councll
(see paragraph |.1 above) that "any proposal deslghed to add to
this Directive an essentlal safety requlrement” should follow from
the use of the sclentlflc evidence reported.

It therefore appears that no speciflc requlrement In respect of
nolse emission from toys can be added to Annex Il of the Directlve
at present.

However, as the European Commlttee for Standardization (CEN) Is in
any case golng to revise Its standard EN71 Part 1 concerning the
mechanlcal! and physlcal rlilsks of toys, the Commisslon could ask the
CEN, as part of |Its revision, to lay down test methods for
measuring noise Intenslity, certaln speciflications concerning nholise
from toys and requlrements as regards safety warnings for those
responsible for chlldren (parents).

As part of the revised standard EN71 part 1, these specliflcatlons
would not be compulsory, since CEN standards are voluntary. This Is
a reasonable solution which takes account of the lack of adequate
sclentlfic evidence to lay down compulsory leglislative provislons
and the fact that this lack of scientiflc evidence do not, howsever,
rule out the possibllity of damage to hearing from toys.
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The Commlsslion wlll base Its request to the CEN on the general
principles contalned in Annex |IIl, paragraphs 1 to 3 of the
Directive, according to whlich users of toys should be protected
agalnst health risks. It will particularly direct the attention of
the CEN to the provisions of the Councl| dlrective on protection
against nolse exposure at work (86/188/EEC) and to the American
standard (ASTM/F 963/86), and ask It to at least comply with the
restrictions of Dlrective 86/188/EEC as regards nolise peaks
exceoding 200 pascals (140 decibels). In fact the Directlve and the
Amer fcan standard approximate very closely to the recommendations
made In the study referred to in paragraph 11.4 above.

Speclfications closely based on theo foregoling provisions should, on
the one hand, allay any reasonable doubt that may exlIst regarding
risks of hearing damage from toys and, on the other, leave
manufacturers wlth the degree of latlitude they require for the
manufacture of toys which have nolse emilsslon as an Inherent
characteristic.





