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INTRODUCTION

1. In 1985 the Worid HéalfhPOrgénizatian'con%eﬁed a méeting éf a consultant group
on medical requirexﬁénts for t.he liicensing ofln‘l:otor‘ V.'ehicle drivers. ﬂl.t this
meeting the dacument "Guiﬁigg.Principles ig.theﬂmedical Examination of Appiicants
for Maotor Vehiqle Dpiving Bermits" was approved and in 1956 this. document
(WHO/Accid.Prev./1 Rev.2/24 February 1956) was mimeographed and cireulated to
governments. Some. of the“ma.teri‘al contained in this document 1s now out of date:
in addition, as a result of récent developments the report did not mention certain
important medical :matters, either at all-or in sufficlent detall. The opportunity
has now been taken to corréct these deficiericies.

2. The Econbﬁiézcémmissidﬁ for ﬁﬁrdﬁé,'iﬁ 1965, éifculated membef governments te
ask in what respectslﬁhgir natiﬁﬁal fules‘ér guidelimés différed from the principles
of "Outding Prineiples in the Medical ExamingtianjoflApplicant; for Motor Vehlcle
Driving Permits" (WRO, 1956) and to ask what amendments or additions, if any, they
would like to see made to these prineiples. Replies were received from 17 countries,

and have heen incorporated so far as possible in the decument that follows,

3, Tt is generally agreed that a reasonable standard of mental and physical fitness

in dprivers should be required as a contribution to road safety. A higher standard
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should be reguired for publis service vehicle and hoavy goods vehicle drivers

then for private car firivens,

e Oince 1956 many studies of this work have heen undertaker and a rather more

liveral view Iz now taker of the influence of medical conditions on road safety,

both of the effect of chronic medieal senditions inm the cansation of trallie

aceidents and of the elfect of medical conditions which may aotuslly esuse

a sudden less of conscicumness while driving. fome evidence that medical

condlitions are responsible for a -mall proportion of road traffic accoidents,

pessibly of the order of whe per cent. to one per thousand, has been cbtained ‘3
from Sweden (Hermer et al., 17366 ) and the United Kingdon (Crattan, 14t7).

It is not known, however, whether the more serious aceidents tend to be caused

or associated with medical conditions. Hurthermore, waller (19f5) has shown

that drivers with certain chronic medical conditions have about twice as many

accidents, mile for mile, az drivers without these conditions.

e Many authorities, national and internaticnal, have studied the problem of

medical fitness and road =safety. Useful reports have been issued by the British

Medical Assoclation (1954), the American Medical Association (194%), the Canadian

Medical Association (British Columbia Division) (1962) and the Medical Cemmission

on Ageident Prevention (in the Press). The World Health Organization, in 1962, .’
published a general review of the Epidemiclogy, Centrol and Prevention of Road

Traffic Accidents (WHO, 1962}, Among the many authorlities concermed is the

International Congress of Traffic Police, which at the Wifth Cengress (Villetorte,

1967) recognized the need for perindic renewal of driving permits, and that the ’
pericdicity of such renewal sheould be ixed by medical experts, taking into aceount

the changes that take place in the average individual in respect of the physiezl

and peychologleal facultles involved in deiving.
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{. Many studles on varinus aspects of medical Uitness Tor driving have

thus bEén pﬁblished since 1@55 and reéérenceﬁ are.givéﬁ hére to same of

them, of major importance, bt coﬁpiete referencésltc the iiterature are not
possible here. Thé commoner conditions are dealti with nere, omitling diseussion
of conditions ﬁhat onour Onjy.rareiy. In such ocases Qn opinimn az Lo [itness

for driving would, no doubt, be sbtained from a specizlis. who deals with the

particular conuition wnder consideration.

T I this dooument, drivgrs_of mctorIVEbicles:aro fenerally consldered in two
categoriss:
@ . {a) drivers of light motor venicles;
{t) drivers of heavy motor vehleles.
Light motor vehicles iﬁclude‘motor vehicles mentioned in the categories A and
B given in finnexes C and 10 of the Convention on Read "ralfic concluded at Geneva,
19 Zeptember 1040 which arve as follows:
A.  Netor-gyeles with or without z side-ecar, invalid carriages and three-
. wheeled motor vehlcles with an uniaden weight not exceeding #00 &
(500 1b.).0
2.  Moter vehicles used for the transport of pasnenfers and comprising,. in
addition to the driver's scat, at mogt elght zeats, or those used for
@ the transport of goods and having a permissible maximum weight not
exoeeding 3500 kg (7700 1b.). Vehicles in this ecateprnry mey be coupled
with & light trailer.
Heavy motor vehilcles include those molor vehicles indicated in the catemories
0, D and B in Annexes 9 and 10 of the Convention on Road Traffiec referred to a&bove
which are as follows:
C.. Motor vehicles used for the transpert of goods and of whickh the
- permizsibie maximim weight exceeds 3500 kg (7700 lb.). Vehicles in

this category may be coupled with a light trailer.

1 Motor scooter drivers should, from a physiologieal point of view, be considered
a5 drivers of light moior vehicles and therefore be licenzed Iin the same way.
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L.  Motor vehieles used for the transport of passengers and comprizing,
in addition to the driver's seat, more than eight scatz,  Vehicles
in thiz caterory may be coupled with a light trabler,

E.  Motor vehicles of categories B, © and U with other than a light

trailar,

In general, the medical requirements for heavy molor vehicle drivers,
particularly these respmsible for passenger tramsport, should be more strict
than those for 1itht moter vehicle drivers, in visw of their responsibility for
pazsengers and the fact that the former are usuvally on the road for many hours
¢ach day, The length of their exposure te accidents iz normally greater than
that of light motor vehicle drivars, although the experisnee and skill of heavy

motor vehicle drivers are usually greater and their acoidents thersfore leas,

METHOD OF JXAMINATICN

8.  The person who i3 to be examined should be completely undressed, as it is
peosgible to overlook important physical defects unless thiz ie done, The
examination should be undertaken in a good light and fagilitizz should be
provided at least for eyesight tests, ophthalmoseopie examination (where
indicated), urine tests for sugar and protein, auriscope examination, and
meagurement of blood pressyre, Special exsminations which are sometimes
required inciude the elactrocardicgram, chest or cther radiegraph, bleed sugar
estimation and alzctroenceppalopgram. Some authorities consider that routine
electrocardingrans should be taken of all apnlicants for heavy vehicle driving,
irrespective of ape, in order to provide a baseline te compare with the results
of future esxaminations, Drivers of heavy vehiclas who are over the apge of 60
should have elsctrocardiograms teken ammually, but care is needed in interpretation
regarding their fitness for driving.  Thus, abnormal electocardiograms were
found in &7% of apparently normal drivers in a German study (First Internatiomal

Conference on Acciderts and Traffic Medieine, 1943).
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9.  Examiners who undertake considerable numbers of clinical examinaticns of
drivers generaliy find it uzeful to carry out the examination procedures
according to a routine., For exumple, the eyesizht and hearing may be examined
first, followed by the'chest, upper limbs, lewer limbs, abdanen, blood pressure
and urine tests in that ordar. A full account of a suggested reutine method of
examination is given in parapraph 95.

1C.  Applicants for a permit to drive lizht or heavy motor vehiclies should be
assessed medicaily according to the following eriteria:

(i) 1Is the applicant physiéally and mentally able to manipulate the

controls and maintain such work for long pericds?

(ii) Has ths apblicaﬁt a safe standard of vision? {and hearing, for hsavy
vehicle drivers),
{ii1) Is there any risk of sudden loss of conscicusness while driving?
(iv) Is thare a iikelihood of severe fatigue towards the end of the day,
with consequent increased daﬁger of accident?

If the answer to these feur gquestions is satisfactory the applicant may
safely be permitied to drive but if there iz any disesse or disability present
which may become chronic or prograssive he should be kept under regular observation
or he may be given a permit of which the validity is especially limited. The
standard required for driving heavy vehicles sheuld be higher than that required

fer light vehiele driving.

SYZSIGHT TESTING AND STANDAIDS

11. The importance of good eyesight for driving motor vehicles needs no emphasis
but the contribution of defactive vision to the cauéation of road aceidents is
not known. Although there is no accurate information or statistics which relate
visual acuity to the occurrence of accidents, some information has been collected
by the Road Safety Information Centre of the World Touring and Automcbile

Azzociation, London. Evidence on this gquestion collected in California in 1936

and 1938 revealed that more than half of the motor vekicla drivers who had bean
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arrested for "cutting in" had one eye with sutnermal acuity. The Californian
enguiry also showed that moter vehicle drivers with accident~-free records had
better visual acuity than those with bad driving records; in a number of cases in
which the driver invelved had defective vision in one eye, he had collided with a
vehicle or pedestrian approaching on the side of his weak eye. These drivers
were unawars that they had any defect of eyesight., An investigation of 103 fatal
accidents oceeuwrring at road interszecticns showed that 71 had involvea motor
vehicle drivers with defective vision in one eye; in 61 of these caczes the

driver had collided with a vehicle appreaching on the side of the weak éye.

4 useful summary of these findings, with discussien of the problems involved,

is given by Fletecher (1942), Tt was alse found in an enquiry in Michigan that

accident-fres motor vehicle drivers were sipnificantly superior to accident=-

repeaters with regard to visual acuity (Eno Foundation, 1548).

A person who has had a cataract removed frem both eyes will not notice any
vizual impairment if he wears contact lenszes. Contact lenses sooner or later
cause irritation and drivers of heavy vehicles should not be permitted to wear
them, The straignht ahead vision will be clear if spectacles are worn by a person
who has had cataracts removed, but there will be some defect of peripheral visien
due to prismatic aberraticn. Thiszs may cause particular diffiecunlty in reversing a
vehicle. Plastic implants are now sometimes inserted follewing cataract operations.
Perscons with these inplants may be permitted to drive light vehicles, but they
should be examined at repular and freguent intervals, as the implants sometimes

become displaced.

12. 1In all cases where the visual acuity is below nermal the eyes should be
examined for the presence of any ocular disease which may have affected the aculty.
An insiduous deterioraticn of vision may occur during the progressive evelution of
a cataract or another ocular disease, and the driver concerred may be unaware

that his eyesight is becoming worse; sometimes also he mey persist in driving
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although he knows that his visien is peor,  For thess reasons, tests of visual

fungtions should be reguired fer 2ll categories of drivers,

Periodieity of Hyesight fxaminations

3. iIn the interests of safety it is desirsble that drivars of heavy motor
vehicles should have fheir cyesight tested at least gvery six yaars and preflerably
svery three years up teo the age of 55 and then annually for the renewal of their
permits.  Periodical medieal checks of the vision of drivers of light motor
vehicleseannot wsually be arranged on account of ihe large number of drivers
concerned,  Where eyesight tests are required by the licensing suthority befeore
granting a permit, the medical examirer should be empowered to require pericdic
tests to be carried cut at more frequent intervals in cases in which, in his

opinien, such additional examinaticns should be undertaken,

Visual Eequirements of (i) Heavy Motor Vehicles Drivers

14. Visual Acuity

The visual acuity of hezvy motor vehicle drivers should always be tested by
a physician and any cases in which there is doubt as to whether 2 permit should
be granted sheuld be referred to an ophthalmolegist, The viszual aculty for
heavy vehicle drivers should be at least 6/12 (C.5) in one aye and 6/36 (0.17)

in the other, with glasses if necesaary.l There is no objection to the use of

1 For comparative purposes the equivalent standards on different notations are
das follows:

Decimal _ American | English i German ‘
Notation { Notation i Notaticn | Netation
0.1 ! 20/200 ‘ 6/60 5/50
6/36 (0.17) 5/4C (C.125)
5/30 (C.17)
s 20/1C0 £/30 5/25
. 2C/8C (0,25) 6/24 ((.25) 5/20 (0.25) i
' 206/70 (0.28) | !
C.3 | 2C/60 (0.33) | 6/18 (Q.33) | 5/15 (0.33)
Cad : 20/50 f i
0.5 i 20/40 6/12 5/10
0.6 ; 20/30 (0.66) 6/9 (C.66) 5/7.5 (0.66)
0.7 ! '
0.8 ‘ 20/25 ';
0.9 , | |
1.C |20/ 6/6 ! 5/5
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bimfneal lenses for driving by light or heavy vehicle drivers. Perzons with

sight only in ¢ne eye should net drive when uging contact lenses,

15. 1If the visual acuity witheut glasses is less than 6/12 (Co%) in one eye and
€/36 (Co17; in the other it is essential that the driver should always wear glasses
when he is driving, and this should be recorded on the driverfs permit, In this
¢ase also a gpare peir must be earried,  Spectacle frames with thick side pieces
ohsgure the lateral vision and zhould rot be worn. TIn crder to detect the develop-
ment of & ecataract, or other disease affacting visual acuity, all perzons should

be gilven an eyesight examination on fircd application for a heavy motor vehicle
driving permit; s=ubsequent eyesight exeminatiens zheuld he carried out periodically

as described in the previous paragraphs.
1f.  Visual fields

Good lateral vision on botk zides is an obvicus necessity for safe driving,
Oceasional cazes of severely rnstricted visual fields cccur (fubular vision} and
these severs cases should not be permitted to drivs any form of motor vehicle.

A rough measurement of the lateral visual fields may be undertaken by means of

a gimple perimeter. This is a practical routine test for the examination of
large numbers of drivers. A practical and convenient test iz the "confrontaticn
test" in which the medical examiner faces the examinee, covering each of the
examinee!s ayes in turn and reguesting the examinee to lock at the examiner!s
noge with the open eye, A movement of the fingers at the peripheral edge of

the vissval field should then be equally detected by both the examiner and the
gxaminee, provided the examiner knows that his own visugl fields are normal.

Ary definite restrietion of the wisual field detected by the "confrontation test®

should cause the case to he referraed to an ophthalmologist for a further opinion.
17. Colcur vision

Experience has shown that colour diseriminaticn is unnecessery for motor

vehicle drivers. No colour visicon tests are therefore recommendad.
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12, Diplopia

If there iz definite diplopia a driver’s permit shculd net be granted for

light or heavy vehicles,

19, Stereoscopic perecepticn, ocnlar muscle balance and night vision

Tests of binecular visien, stereoscopic perespticn, ocular muscle balance
and night vision are net essential for the standard eyesight examination of
heavy motor vehicle drivers, but these tests may be undertaken by an ophthal-

melogist in particular cases where deubt has arisen as to visual efficizncy.

@!. Visual Requirements of (ii) Light Motor Vehicle Drivers

20, All applicants shovld have their visual acuity tested by the non-medical
examiner using the Snellen or similar method, A visual acuity of at least
0.4 in the better eye should be required, with glasses if hecegs=ary. Persons
with sight only in one eye may drive light vehicles, Border line or difficult

cages should be referred to an ophthalmologist.

EAR CONDITTONS

21. Diminution of hearing

For practical purposes, the hearing of applicants f'or a motor vehicle

@!’ driver's permit may be tested by the following method: +the examiner stands
behind the applicant and covers each ear in turr.  The applicant iz reguested
to repeat a seriez of numbers chosen at random which are spoken and then
Wwhispered hy the examiner, 1In this way the distance at which conversational
voice (C.V,) and whispersd voice (W.V,) is heard may be recorded for each ear
separately. It is sometimes said that this test loses its value becagse examiners
vary considerably in the loudness of their voice production, but this is not quite |
correct; each examiner develops, with experience of testing large numbers of i
vases, an acute appreciation of any variation in an applicant's hearing, A %

similar practical test may be given using the ticking of a wateh az the auditory 5
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signal, but in both the watch test and the whispered voice test it is mainly

the higher frequencies which are under examinatiorn. Tests by means of an audio-
meter are not usvally carried out as & routine. There may be considerable
variation from day te day in an individual's degree of deafness and for thia

reason also a practical test is to be preferrsd to the more refined audicmetry.

22, There are no generally accepted standards of hearing for motor vehicle
drivers and there is a surprising lack of jnfcrmation 1n regard to the safety

or otherwize of deaf drivers, bnguiries made of insurance companies in Great
Britain {"Rex" 1953) revealed thai seme companies do not accept insurances from
deaf drivers, but the majority adopt the nunmcommittal line of indicating that
each case depends on its individual meritz. The same paper refers to a scientific
study in which the ecenclusicn was reached that there was little difference
between the aceidente-proneness of a deaf person and that of a perszon with normal
hearing; in fact, the investigation showed a slight balance in favour of the
deaf, It was concluded that the reason for this is that deaf persens are
particularly concecious of their handicap and that they therefore exercise extra
care, An interesting discussion on the importance of bearing to automobile
drivers is given by Macfarlan {1937) who considers that the deaf are generally
safe drivers; they are cautious and on the alert bzeause they know the risk they
are taking., While good hearing is an undoubled asset 1o 2 driver, it is by no
means essential., Hearing in some cases is more acute in the noige of traffic
than in a quiet room; it i3 doubtful whether driving safety iz materially
gnhanced by the possession of high degrees cf auditory percepticp such as are
ragquired to hear a whispered voice in a 8till roum at a conaiderable distance.

In order to hear overtaking vehicles it is sometimes thought thai hgaring in the

left ear iz more important in countries where vehicles are driven on the right

side of the road, but the importance of this shculd not pe exagperated, for

whichaver side the defect, unilateral deafness causes difficulty in the location
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ot L sound, Tt ois wiv ooy vt modnpate lmpairment of hwraring in a comnpetant

and symericnass deiver w11 sonatd fube & danger ~r detract sericusly from biz

deiving ability.

3. Fersors who apply for *+he lirst Lipe For a prrmit Ue drive hoavy potor
vativel g shoald nob ne prmittad bo undertawe Bhia wors 10 they wuller from

mora than = winor desrog o0 denlnesa, Trataed wxperi-onesg drivers whe Aavalon

ieafness may, howover, ko purmittad fo drive unlaze e depraes of 2eavess is

SO EEver: a8 bo intorfors with the peviemuance of the wirk, @.0. & bus deiver
who 15 unanis o Frar the ercrgoney signal, No benctit is te by vxnected frenm
the use of hearin: aids ip ariving, because of axtranecus acises, variability and
mizchanical dofects whish nay asvalop in the instrumerds, asd the difficulty in
locating the position of a sound, Hearing nids should not be permitted whila
deiving hwavy vehizles,

Persons who are hard of hraring,or completaly deaf, may drive Tight motor

vehiclas,

Fhe  Vertipe and labyrinthine conditions
AL L

In rases where there ars suskden attacks of vertige, for exampls in Menidrets
Jyndrome with Linnitus, deafaess and vertigs, porsons sheuld not Le Fermitted to

drive a moter vehiels, Camzs of lahyrinthitis {vestibular neurcnitia) oveour

wiieh necessitate a temporary ¢esantion of driving any type of vehiols, but

veally after some weeks of recovary from this conditbion, driving may bz resumed,
in doubtful cases, where the presence of vertize or labyrinthine diseass is E

suspectad the patisnt sheuld oe referred to an otolegist for his opinion,

CENCRAL PHYSTQUE

25. Applicants for permits as drivers of heavy motor vehicles should be of wood
senaral physigue,  The Physical reguiroments depend to a large extent on the

nature of the v=hiele conesrnad;  most modsrn typos of vehicle do net reguire much
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actual physical strength to manipulate the centrols, but the changing of a whesl,
the chenging of a tyre, turning the bhand starter, loading and unloading which
may be requi-ed in some cases, may suddenly ¢all for a considerable physical
gf Fort.

The ergonemic design of heavy vehicle cabins and of light vehicls driving
positions based on anthropometric studies have bean much improved by some
manufacturers in recent years. Further improvements will ne doubt continue.

(MekFarland, Ross A., et al. 1955).

“b. Upper limbs

In ke avy motor vehicle drivers, the shoulders, elbows, wrists and finger Joint
movementa should be examined and any muscular wasting observed.  Flxatien of a
shoulder joint, if painless, need not be any handicap in driving.,  Ankylosis
of an elbow joint may, however, be a consliderable hardicap, and persos with
this dizability should not be permitted to drive heavy moter vehicles in the
[irst inshtance, Where this disability develops in one elbow in 3 trained and
experiencad driver he may sometimes be permitted to drive, provided that the
angle of fixation is suitabls, i.e. around 1350 and mldway between pronation and
supination. New applicants for driving should have full pronation and supinatien
movements and a good range of flexion and extension of the wrist joints.
Ankylosis of finger Joints is usually no barrier fo dri%ing, but where one or
more fingers ars amputated the degree of grip ebtainable should he measured in
relation to the ability tc secure adeguate handling of the contrels of a motor
vehicle. Muscular wasting, if not progressive, need not bar a persen from
taking up driving, provided there is sufficient strength for manipulation of

the controls.

27. In light motor vehizle drivers, whe will usually be examined as patients of
the medical practitioner rather than at the reguest of a vehicle licensing autherity,
any physical disabilities in the arms should be assessed in relatlon to the

physieal reguirements of driving & light motor vehicle,
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Applicants to drive heavy motor vehizles should have free and painless
movemants of the hips, kness and ankles without severe muscle wasting and with
good muscular power in each limb,  Pursona with an ankylossd xnee Jjoint should
not be permitted to drive a heavy motor vehigle. Med!cal practitiensrs should
advise drivers of light motor vehislss to declare any disabllity affecting the
Tower limbs 4o the licensing authority. The deprec of dizability, whare a
joint is ankylosed, varies with the pesition in which the jeint lis fixed, and
it may be possible for the driver to continue driving bis car with salety.

The alternative of using a car with‘5pecially adapted controls should, however,
he considereds. For example, cars can be cbtailned which are fitted with a
main oraking system which is operated by means of a hand centrul en the steering

golumn instead of by & foot pedal.

29, Spinal column

In casss where thore is active spinal dissase, such as tuberculosis or
arkylosing spondylitis, applicants sheuld not bhe permitted te drive heavy meter
vehicles so long az the conditiom remains active. When spinal diseases of this
type become guiescent and provided therz is no serious physical disability or
geformity, driving of both heavy and light motor vehicles may be permitted with
safety. Driving is an ccoupation which requires less physical effort than

many manual tazks.

30, Persons suffering from proiapsed intsrvertebral disc are usually able to
drive a heavy or lighi motor vehicle, even though they may be encased in a
plaster of Paris jacket or fitted with a spinal brace, Such persons, onee
they have been fitted with the plaster jJacket or corset, uzually feel more
esenfertabls when driving than previously, In this gonnexion, the design of
the driver's seat is important; the back rest should be low down s0 az to
accommodate camfortably the normal lumbar curvature of the spine, and the seat

should he adjustable forwards, backwards, up and down, for the comfort of the

particular driver.
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31. In the above paragraphs on general physique, the disahilities which are
likely to be met with are not usually such as to cause & sudden loss of
consciousness of the individual concerned while he is driving a moter vehicle.
The assessment of physical disability should rather be based on mechanigal
considerations, that is, whether the digability or deformity is likely to
interfere with the effiecient and rapid manoguvring and handling of controls

under all driving conditions, including emergency action, for prolonged periods,

32. Phy=sical Dizabilities

Persong with marked physieal disabilities, such as amputation of & foot or
more than three finpers should not be permitted in the first instance to drive
heavy motor vehicles.,  Where there is a definite disability of this kind, trained
and experienced drivers of heavy vechiles should discontinue driving, and a
careful aszesgsment of the disability in relation to the requirements of driving

should therefore he made,

33. In some countries light motor vehicles are available which can be specially
adaptad to suit the requiremsnts of a disablad driver. For example, a private
gar cperated entirely by hand controls is suitable for paraplegic drivers.

In cases of doubt the licensing avthority is sometimes able to arrange for a
practical test of a person's driving abilities to be undertaken before he ig
permitted to drive on the rcad. These special arrangements apply only to light
motor vehicle drivers and driving of heavy motor vehicles should not be permitted
if the applicants suffer from such disabilities. Light motor vehiele drivers
who are disabled should be required to obtain an annual permit to drive, in

order that their case may be kept under observation by the licensing authority.
Before the first driving permit is issued to any person, he shouvld be required

to give particulars of any phyzical defect from which he is suffering. The
responsibility for these arranvements rests mainly with the licensing authority
concerned, but the medical practitioner is sometimes asked to advise in individua)

casez of difficulty and doubt as to whether a person iz physically fit to drive,
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CARDIAC CONDITICNS

Izchaemic Heart Disease

34, Heart attacks are the commonest cause of sudden death while driving.

At the same time, heart attacks in drivers are not commonly assoclated with
sericus accldents, but occasional such incidents do occur. Sudden death while
driving has been the subject of a number of studies. Thug, Peterson and Petty
(1962) found that vascular diseases affecting the heart, acria or brain were

the cause of death in a2ll bubt one of Bl cases, isgchaenic heart disease heing
responsible in three-guarters of them., Aceidents cceurred in 36 of the 51
deaths, but they were minor in degree, causing 2ittle damage to property and no
gerious Injury to padestrians, passengors or other drivers. Myerburg and Davis
{1964) studied 52 deaths at the wheel of private cars; 32 drivers were able

to stop and so aveid an aceident. Minor accidents involved the remainder but
nene of them caused bodily injury. Thirteen long drivers died o1t the wheel:

no acclident, or at most a trivial one, followed. The experience of many
cardiclogists 1s that perszons who develop severe and even fatal corenary attacks
while driving uswally have sufficient warning and presence of mind to slow down
o ztop hefore losing consciousness. ragic exceptlons cccaslonally occur,
hewever, such as the case reported by Levy et a21. (1963) in which a bus left

the road and plunged into a river in New York and seven persons were killled; the

driver, who dled, had a histery of ischaemic heart disease and this was confirmed

at autopsy.

5. It iz recormended that persons with a history of any form of lschaemic

heart disease, i.e. coronary infarction, thrombeosis, insufficiency or angina




WHO/Accid.Prev./67.1 Rav b

rage 16

pectoria should net be permitted to drive heavy motor vehicles. Persons so
affected may drive lighl motor vehieles, but should be kept under regular
ohzervation; they should be advized te discontinue driving if congestive cardiac
fallure or fregquent anginal attacks develop, particularly if anginal attacks

arc brousht on Ly emetion. Where the anginal attzecks are caused Lhrough
exertlon cnly it is usually zafe for a driver of a light motor vehlele to
copntinue driving until the attacks bhecome freguent. Alter a cardiazq infarction,
a driver should not drive for three menths and should enly resume lipht vehicle

driving when advised by the cardicleogist that it is safe o do so.

Arrhgthmias

i, Sudden arrhythmias {or dysrrhythmias) are commonly present when corshary
atltacks involve sudden logzs of consclousness. Faroxysmal tachycardia, a
cotimen condition, is & most unusual cause of syncopel attacks. The condltion
does not affeet Tltness fo drive any type of vehicle. Atrial fibrillation
should prevent a person driving heavy vehicles, but he nay drive light vehicles

unless complications develop.

lortio Valve Digease

5 . Syneope s eone of the symptoms ol severe acrtie stencsis. It iz vsually
proveked by effort and is very uncommon when the paiient 18 at rest and seated.
Oceasionally syncope may be Induced by emotlon and altacks have rarely occurted
whille driving. Recause of the raprlty of such instances in thiz common disease,
aoprtlie stenosis and ingompetence should not be a bar to driving light vehicles.
Dpivers of heavy vehicles should be exeluded from driving if they suffer from

aortic valve dlscaze.
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fHeart {ilock

3%. A person with partial or complate heart block sheuld net be permitted

to drive heavy vehicles. Light vehicle drivers with partial heart bLlock

may continue te drlve, subject to regular medieal review. Complete heart

Llock may cause impaired blood supply to the brain, and if blurred vision,
drowsiness or Stokes-Adams attacks ocour, the patient should be advized not

to drive, Treatment by drugs which increass the heavt rate is unpredictable and

unreliable, Artifieial pace-makers are also un—eliable and the decizion at

@ present must be against allowing patients with pace-~mskers to drive even light

vahlcles.

Other Cardiae Conditions

4, Patients with valvular prosthesis, if their general condition is good,

may be permitted to drive light vehicles, but not heavy vehicles. After mitral
valvotony and other sardiac operations, it is probably wiser not Lo allow a
patient to drive heavy vehiclss. In rheumatic heart disease, the patient may
Arive lisht vehieles, but becanze of the small risk of atrial fibrillation and

congeguent embolism, it is wise o advise him not To drive heavy vehicles.
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HYTLURTENG TON

hC.  No studies have bezen nade of the relationship hetween blood pressure

and accldent ratesz in drivers. “he presence of a raized blood pressure in
ltself, whatever the sauze, does rot prevent & person from driving light motor
vehicles, Complications of hypertension may result in disability which should
prevent the driving of light vehicles; such complications include damage to
the eyes, braln and heart, and each cage should he Judged according to the

extent of the complicatien.

“l. A higher standard iz recommended for drivers of heavy motor vehicles. .,
The elinlcal examination of drivers iz directed towards prediction of the

ogcurrance of such conditionsz as cerebral haemorrhase or thrombosis, coronary

infarction, dissection of the aorta, Stekes-Adams attacks, vertizo or fainting.
Above certalin levels of systelic or diasbolic blood prassure, Lhe risk of
cerebro-vasoular aceidents becomes definite {Morris et al., 1944). The blood
rressure 1s said Lo e reised by apprehension - ag may occcur duping driving, but
the experimental evidence for the effect of emotion on bleod pressure 1z

inconclusive,

I. The borderline case of fitness to drive heavy vehicles is that of a man
aged L5, with systolic B.F. 210 mmg. mereoury or diastelic B,P. 105 mms. meroury,
vhe 1z sympltomless and who has ne physieal signs of cardiace Tfzilure or central
nervous system damege. In agsessing his fitness to continue driving heavy
vehicles, the following factors should be considered: age, stature, cbesity,

family history, clgarette smoking, symptoms, xanthelasma palpebrum, arous

senilis, peripheral pulzes, cardiac rhylhm, fundus oculi, proteinuria, glyeosurla,
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clectrocardiograph, chest radiograph and blood lipids, Theze factors do not
all have the same weight but preferably all should be asséssed when Judging

the Titness of 2 driver of heavy vehicles to continue this werk when he has

a raised blood pressure. In general, their effect is more ihan additive:; thus
the adverse effect of & number of adverse factors iz preater than the swunm of
thelr individual effects, On the other hand negative [indings in mest of the

Tactors might outweigh positive findings in two or three less important ones.

b=, A wide range of hypolensive drugs is now available, Drivers of light
@ vehicles may comiinue to drive while on such medication, subjeet to resular

review by the physiecian, Heavy vehiele drivers should not be allowed to

continue teo drive when they are receiving drugs which may cause postural
hypotensia, gpiddiness or faintness, It is probably safer to advise a heavy

vehicle driver %o dlsconbtinue driving if he is in receipt of any but the very

mildest hypotensive agent,
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ENDOCRINE DISORTIERS

Dinhetes

The number of road aceidents due directly to diabetes or its treatment
15 small, but such eases voeur every year and are generally due to

hyporlyvesenir Collowing insulin treatment.
From the peoint of view of driving safety diabetics fall into three sroups:-

(a)  Diabetlos controlled by diet =lone: These have no risk of hypoglycaenla;

symptoms of dizbetic coma come on so slowly that thoy can be lrnored for
driving safety, except perhaps for long-distance coach and lorry drivers, They

may drive light and heavy vehicles,

(b)  Diabetics contrellecd by diet and tabletz (oral hypogyeasmic aments)s

These have a small rizsk of orolonged nypogyesemia. Drivers should he made aware
ol this risk. They may drive light and heavy vehieles, but longedigtance heavy

vehlale drivers should not be permitied to drive.

{e) Diabetics contrellsd by diet and Inguling Thesc mey in certaln clrounstances

beocome hypoglyecaemic, e symploms of this effect of Insulin are mainly
cerebral and there may be impairment of Judgement, defective misgular contrel,
and, rarcely, sudden unconsciouzness. Hypoglycremic attacks may ocour at any

tilme, unexpectedly, and driverz should always carry sugar. Diabetics of this

sroup may drive light vehicles except Cor occasionzl cases of "Lrittle" or

uneontrolled diabeties whe should discontlnue driving. LDrivers of heavy vehicles

whe are receiving insulin ghould net be permitted teo contineoe driving.

Y5, In additicn te hypoglycaemic sympioms, which may cceur unexpectedly after

weeks or months of "normality", some diahetics of all three types may
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have ecomplications sucli an impaivad vision, sordivevosoular condisions nrel

perihera] neuritis, Yach of these cewmnlications muat bo considered on g

ovm merit in relatien to Citeess Lo drive In e Apiver-dlabotin,

Ciher Ondocrine Discrders

ne, o Thyrotoxleosis. r

4

and the dAriving of Lkt metor vehieles may be permizted, saricern Lo medical

review at, say, intervals of three months. A higher standard {5 required
Tor heavy vehicle drlvers, and unless the corditlon is controlled and there are
no zympioms of mental disturbance, cariiac arriaythmia or viauel disturbance,

the driver should be prohll

et rom driving heavy vehicles,

b, Myzoedema. I severe cases of myxoedema Lhers 12 an obvious slowness of
Teaction time, and personc zhould rob be periiitvted to drive any motor vehiecles.
Yhere this condition iz adeguately contrelled by medicaticn, such a person may
continue to drive a 1lirht motor vehicle provided he iz kept under regular
observation and there iz no gross slowing of ithe rescticns or chbep symotons
tiable to Inferfere with the safc conduet of a motor valilele, The driving of

heavy vehicles should be prohibited 10 definite signs of myxoedema are pregent.

hi.  Addison's disease, pituitary or parathyroid disesse. Modern treatment has

rreatly alleviated thess condilions. Zach ecase munt be judeed on its individual
merits as to whether there is any disturbance of the ceniral co-ordinaling and
locomotor functions which 13 liable %o interfers with the safe driving of a motor
vehicle., Pergons suffering from these conditions, when well controlled, may drive

Aight moter vehicles, bub the driving of heavy vehicles should be prohipited,

8 mousrn treateent the symptoms are normally controlled
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tlepsy. Thic seelion valorg to the typleal grand szl and petit mal
"rdiopathic” epilepsy. Yhe prevolonce of epilepsy ln adalt 1ile Iz protebly
about Cour ner 1000. I omany cases the ability te drive a4 car is an

COOmOmiG NerosRsiLy . e numher of aceidents dug Lo endiensy do notorlously
AT Tt Lo dehernine, Cirgee, U100 veported 0 onanan of aceidents due

Lo apilensy, the sroat majority aincr ones, and e owo enhod Shal sest patlents
have sufficient, warning o ctap or aL least apply the brake of the vehicle.

H11ltett {19045) reported that less ithan cne In 1000 aceidonits lewding %o

casualtien were cauzed by opilensy. Herner (14905) found that about three out

of 10 000 traffic accidonts reporied to the police were cansed Ly epilepsy.

Hewover, these aceidonbls aprearsd 7o o0 more serious thar the aceldents caused

by othet diseanes, Mast ~f tue accidents appear to he caused hy Initial attacks,
or by attacks In insulficiently treated epileptics, often driving illegally, and
anly apout half of then could theorstically have besn pravented by betier meodico-

loiral erntrol.

B, The preblem of control iz mainly of practical importance in men rather than
women - in the older oncs because dpriving may be necessary to a Job, and in the
yourper ones (eapecially lele tecnarers) because of the present day immense prestige
ol car or motorecyoele driving. Utringent repulations are likely only te drilve

the problen underground and thus zetually to incresasze the risks=, The extent fo
which epilepsy is already concealec was shown by Webb (1955Y who found a history

of epilepsy in flve out of 1200 professional drivers.
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1. Jresent kmowledie of {he natural history of paﬁients with epilephic
attacks Tor many years Is fvagmentary, especially as rezards those patients
whe have very infrequent selzures that are naturally the main concern to those
‘ respongible Tor the issue of driving permits. Piflercnces of opinicn and
practice in different countries were clearly brought out at the Internmational
Neurological Tongress In Vienna [1963), the Roport of which rivesz in detail the
present views concerning epilepsy and driving. Most countries allow epileptics

under certain conditions bo drive Light vehicles, whether the patient-driver is on

drugs or not, It 15 imporwant that epileptics should remain on drss;  about

half the patients whose anti-convulsant drugs sre stopped, because they have heen

free from fits for two years, begin to have attacks again. (Juul Jensen, 1964)

v

2. The present view, more literal than that of the past, is that the eplleptic

whose fits are controlled by drugs, should be permitted to drive light motor

vehicles.  Experience in Eurepe and Amerlca suggests that where & liberal policy

has heen adopted towards the controlled epileptie driver, the results in road

safety have been satisfactory. TMost authorities accept the mile that an

epileptic must be completely free of attacks, major or mineor, Tor al lszasl Lwo

years before he is safe to drive. Patients with nocturnal seizuves ohly, or f
@!‘ with a distinect warning aura before an attack, should still be covered hy the

fame two-year rule,

53 In arriving at a decizion in an Individual case, the (ollowing eonsiderations

are essential: & fully decumented report from the patient's own physieian is of

value, buit the final recommendation should come from a neurologist, who is an

expert In epllepsy. The electrosencephalograph (FEC) may be of importanee in

evalustion, but I1ts prognestic value is limited, A rellable history of freedom
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from attacks, corroborated by clese relatives, is important. Aleohol must

be avoided, The anti-szeizure medication whichk has centrolled the attacks must
be aontinued without intersuption, so long as it is indicated on medieal grounds,

Mozt authorities reauire medical revorts &t € or 12 month intervals.

b, e above recommandaticns &re based on thozse of the International

Neurologleal Congress (1005).

hH.  There is generzl agreement that nowone with a history of epilepsy, in

any form, or however hryief, should be permitted to drive heavy vehicles.
Dipokes

Bilra Transient impairment of consciousness or awareness may be due to Ischaemia
resulting cerebral or brain stem vascular insufficiency.l Recurrent transient
carebral symptoms may precede or herald a major stroke and these should be
regarded as a warning so that driving 1s stopped at this stage. Affer recovery
Mrom the acute streke, some patients may be capable of driving, provided that
there are no residual defects of higher cerebral mechanisms or hemianopla, Such
defects must be leoked for specifically, as they arse not always recognized by

the patient, whe may be lacking in insight or Judgement. Driving light vehicles
may be possible and saf'e with a hemiparesis, provided that the controls of the
vehicle are suitably rearranged or modified, or a specizl type of vehicle providead.
Such persons should remaln under regular medical supervislon. The driving of

heavy vehleles should not be permitted.

&



WHO/Aceid . Prev,/67.1 Rev.k
page 25

T - Diseases of Lhe brain

In nases of senile demantla, whers the sonditfon iz sufficiently evident tn

roollognnced with certainty, the appiiosnt should not be nermitted to Arive s motor

vehjcle, lipght or heavy,

. Where dementia pavalyticn (peneral caralysis oo i inaane) fn dlagnosed, the
driving of heavy motor vehdeler should wol be perminied;  loe Adrioiag ol liphs
peotar veideles should anly e nliswed i chere “ 5 un arparenily good TREHONES Lo
LTratmenl with absenné of menlal or logomoter imas el Jhe person chould be kent

nrnler rogular obhservobion,

3

"G I there is ovidence o7 e geguelas o encepnalivla, such s rigidity of the
arms or leps or loss of emotionzl centirol, of sufficlent dosres [ov Lhe glarnosis
Lo be omiade with certainty, the sonlicant should not be permltied Lo drive a 1dphi
v heavy motor wehicle,

Alter one year of recovery [rom sub arsqnnoid haemorrhage, & person may be

rermitied to drive a lizn.g, bub ne: a heevy, motor vehicla,

£, The aperaticn of pre-frontal or tLransorbical leaentomy or lebaotomy or
topectomy (frontal loberlomy) does not usually of itsell render o person unsafle
w0 drive 2 motor vehiele, but 1t should he rememberod that racher more thap 10
per cent. of these persons have enileptic fits after the operation, Tha
snderlying condition for which any of these uperations woas nerlormed =nd the
a’tvesl of the operatlon upew 1t should be assessed In relation 4o the responsie-
bIliLy of driving, In #eneral, persons should not be permilted to drive heavy
motor venjeles 1f Lhay have been subjected o any of these operatlons and it
Will wugzially oe Tound . ad 'isable to remove experienced drivers who have had such

operations from driving this type of motor vehicle,

£:1, Diseases of the spinal cord

Persons wha have suffersd a traumatic lesion wizh damage Lo the spinsl cord
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aned resulting paraplenis mey sometimes drive a lizht motor vehicle which 1s
fitted with apecially adapied rontrols so that driving 15 undertaken by the
use of the hands alone. Driving of heavy meotor vehleles should not be
nevmitted.  Persows sulfering Trom any degree of certain organic dizeases

of the spinul -cord, soch sz Jdizzeminanted s«levesiz, syringomyeliz, amyotrophic

Laternl scleresis, severe poliomyelitls requelae zni tabes dorsalls, shouwld

not. be permitted to drive in the firzt instance or Lo contlnue driving heavy

motor vehlcleos, In some :ases frained 2nd experiencetd drivers may continue to
drive In the eavlisst minimal ~tapes of these <dlcenses, but usually, iF the
conditlon 1s severe encuch to be definitely dlagnossd, i1 is best in the
interests ol yul'ely Lo romove Lhe driver from his Juties of driving hea.y
mator vehicles.  Cerluin ol the signs present in these diseases may be of
particular danger 11 nonnexion with driving such as snaeesthesia of the feet
and lozs of propricreptive nesition sense in tobes doranlis; the cocurrence
of ataxla or spaslisiiy o the leg wuscles in disseminated sclerosis may be
hizhly dasngerous o s .iriver, Where definite signs of these diseasesz are
present, ospecially when there I loss of muznular co-ordinatlion or definite
Amlnetieon of musenlar power, the driving of any motor vehicle should not be

permitied,

£2.  Other organic nervous ulseases

Where condltions such as progressive muszcular atrorhy and conpgenital
myotonie disorders are sufliclently =evere =z <o be Adingnosed with certainty,
such pearsons zhould not be permitted to dyive 1n the First Instance or to
continue driving heavy motor vehicles, Light motor ehicle drivers should
be advised apalnst driing 17 the sondition o suificliently severe as 1o
interfere with the muscular co-ordinatlon necessary for the safe handling of

the motor vehiele,
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£5, Migraine Iz not 2 harrier to driving any type of motor vehinle,
Trigeminal neuralpgis and various Jorms of tics do not normi:lly prevent a

rerson from driving any type of motor vehicle,

4.  Perasonz suffering from myasthenla gravis éhmuld not drive heavy mator
vehleles: except in mild cases in is advizable Cfor saflfevers from this
acondition not Lo drive light mator vehisles, bui cases which rezpond well
to medication may sometimes drive if they aveld oing 3o for l&ng ﬁistances

and are kepi under regular and freguent cboervarion,

f, Affections of wie pevipheral nervous system, such ag neuritis or palsy
of individual nerves should e Jadged In relation te driving motor vehiacles
o the degree of impairment of funetlon caused by the lesion. I there iz
any possicility of propreszsion of the eondition a rerson should he kept under
frequent observation, Minor degrees of these condition: should net prevent
2 trained and experienced driver Trom contlnuing to cperate heavy motor
vehicles. Where there iz n lesion of, or trezumatic severance of individual
nerves, the degree ol resulting disability should be asseszed in relation to

the ability tg manipulate the controls of 3 motar vehicle for long periods.
&6, Paychosis

Where there Is a dafiniie dlagnosis of psyochosis in the active phase ny

& psychiatrist, whether sthizophrenlsz, manic—deprezsive, rarancla, invol.tionzl

rmelanchella, or mixed Lypes, such persons should not drive any motor vehicle.

Peychotic canditions vary in their geverity and patients may at times be

permitted to drive light vehicles, Persons with a history of any of these

conditions should not be permitied to drive heavy moter vehicles,
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When a definite diagnosis of psychesis has been made & <riving permli gzhould

only be issued upon certificziion of fitness by o puychistrist.

£7. Mental defectives mre sob usunlly =ble Lo sonteénirate thelr attention
for lemg perlods and are therefore unsultable for irdving moser vehleles.

Tt may be difficult to recornize the high-grale mental Jdefective, but the

previous employment history may give a uselul indication of the applicant's

capacities, Where mental defect is recopnized, even il ol minor degree,
permission to drive henvy movor venicles Iz not rooomnended. Low-grade
mental defectives shoili not be permitied to drive wny motor vehlole,
Illiterates who cannot rcad b.t who are not mentally defective should nol be

dlggualified Lrom Sriving light or ueavy vehicles.

3. Psychonenrcsis

This is one of Lhe most JiTTienlt fields in whieh the physiclan moy he
aalled upon to express his opinion. Emotional Jdistirbances are probably
I'reguently aszeoclated with accidenbls; they also Treguently occeu In "normzi”
neople, A Lozss of convldensze im driring s a not Infrequent GoourTence Among
men wno have been Iriviiag; motor vehlcles Tor many years, and it ig important
In the prevention of accldents that there shiould be no hesitation 1In removing
such drivers temporarily or permanently from theiy driving dutles. Drivers
sufferding from tnese ronditionz gometdmes nomplain of quite irrelevant symptoms
surh 25 paln In a knee or foot and when neo sighs are found on examination it
becomes clear that suchi 2 person iz really o Cfering from o loss of confldence.
The usual sympteoms of lnsomaiz, inablllty to concentrate, depression andg
nnreasoned fears tend Lo be [ resent in varying degrees also, and such aunes
uzgnally benefit from bhelng nlazceed For n perliad of six or twelve months on work
which ¢loes not involve driving a molor vehicle, Persons who have sulTere:d at

any tlme [rom conversion hysieria should 1ol be permitted ro drive heavy motor
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PSYCHOLOGY OF DRIVING AND PSYCHO-PHYSICAL APTITUDE TESTS IN THE SELECTION OF DRIVERS

Mozt acoldents are believed to be due to human faults, that iz to say,

carelessness lnattention and wandering concentration. Thne mental aspects of the task

of driving - and upon the akill of the driver rests many lives -~ inveolve

(a) concentration of the visual (and to a lesser extent awditory) processes, 1t

!
!
i
i

may be for many hours at & time; (o) concentration of the mental processes so as to

maintain a oclose link with visual and auditory perceptive mechanisms; and (e)

Teslstance to distraction. No really satisfactory tests of these processes have

yet been devised and applied on a large scale. There may also be & difference in
the driving skill of different peracnality types, but no investigation has yet
been undertaken of the relationship between personality type and acoldent rate.

The value of psychow-physical aptitude tests in the seleation of drivers has not

yet been proved and no such tests are recommended for routinea use .

ACUTE INFECTIOUS DISEASES

Persons suffering from most acute infectioua diszeazes are generally wnfit for
work tenmporarlly and their own condition preventz them from driving a metor vehiale;

they should not be issued with a driving permit until they have recovered.
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DISEASES OF THE BLOOD

€3. Blood diseases are not likely to interfere with safe driving unless there
is present a severe degre; of anaemla. In severe anaemlia a permit to drive a
light or heavy motor vehiele should not be granted. However, even minor
degrees of anaemia are characterized by incressed fatigue which 1s an Important
factor in drlving and may lead to slow reactions of the driver, partioularly of
heavy vehicles, towards the end of hls working day. If therefore the asymptoms
and slgns suggest that an applicant for a driving permit ls suffering from
anaemia, & blood haemoglobin estimation should be carried out and the applicant
should be temporarily rejected pending the result of investigation and treatment, ‘
%n trained and experienced drivers of heavy motor vehlcles it 'is not usually
necessary to advise exclusion from work unless the haemoglobln falls to less
than about G0-70 per cent,; Investigation and treatment often result In a rapid
improvement and return to duty. Where the condltion 1s likely to recur,

regular periodic medical examinatiens should be advised,

TO,. Leukaemia and other blood dyserasias should be judged on thelr individual

merits as regards the person's fliness to drlve, bearing In mind the tendency

to fatigue and associated anaemia, fatlgue In the latter part of the day's work

being a potentlally dangercus hazard ln the occupatlon of driving heavy vehleles. .
Applicants suffering from blood disorders of thils type should not be permitted

to drive heavy motor vehicles in the first Instance. Those who are already

driving heavy vehlcles may be permltted to continue if the condition 1s not of

severe degree and fatigue and other danger symptoms ﬁnd slgns are absent. If

there is a nlstory or evidence of haemophilia the applicant should not be

permitted to drive heavy motor vehicles.

DISEASES OF THE SKIN

Tl. Moot =skin diseases are not likely to interfere with the safe handling of
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a motor vehicle, but 1h certaln cases where the skin is inelastie, thickened
or scarred, movements of the limbs may be restricted, There is a close
developmental connexion between the skin and the central nervous aystem and
certain skin diseases tend to be assoclated with neuroses and psychopathia
personalities of various forms., The existence of a skin dlsease, such as
some casés of severe seborrhoelc dermatitis may suggest the presence of a
neuraotle condition. If g0, this condition should be explored 1n the light
of paragrapns 66-63, it is not generally necegsary 1o advise the removal
of a drivar'from driving heavy vehicles on account of these skin conditions

alone,

DISEASES OF THE RESPIRATORY SYSTEM

72, Inactive pulmonary tuberculosis does not make a person unfit for safe
driving but a careful assessment of such & person's condition hay bLe necessary
in relation to the particular duties of his work as a driver, It 15 not
recommended thet applicants who have active_tuberculosis of the lungs and those
who have suffered from tuberculosis of.the lungs within the preceding twelve
months should be permitted to drive heavy motor vehlcles in the first instance.
73, Modern drug therapy of tuberculosis enables most patients to resume
driving light and heavy vehicles after recovery from the dctive phase,

Where a trained and experienced driver'nf heavy vehlecles wishes to return to
work after an absence due to pulmenary tuberculosis, his case should be
carefully assessed in relation to the work requlred, In such cases ﬁhe drivep
should be required to attend for medical examination at reguiar intervals of

three to six months at first and a chest X-ray should be made on each occasion,

74, Applicants who have signs of severe chronic bronehitis should not be

permitted to drive heavy motor vehicles in the first instance. It is usually
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neceszary to prohibit heavy vehicle dr;ving in plethorie thick-set men who

have chronle brenchitis becauze of the rlsk of cough syncope (laryngeal vertigo).

DISEASES OF THE CASTRO.INTESTINAL SYSTEM

1
75« Peptie ulceration and other digestive disturbances

Applicants who have a history of peptle uleceration, “lceretype pailn, or any
severe dyspepsla should not be permitted in the first instance to drive heavy
moter vehicles, on account of the shift work, long hours and irregular meals
which are sometimes uﬁavoidable in this cecupation. A person who has had a
modern operation for peptis ulcer may, usually, be permitted to drive heavy
vehleles 1f he has been free from symptoms for at lesst six months. Thosze
who are already trained and experienced drivers are often able to continue at
work if care iz nald to diet and medicatlon, but the driver's own condition,
rather than considerations of zafety, sometimes necessitates his transfer to

alternative employment with regular hours of duty.

76. A history of duodenal ulger or of some types of functional dyspepsia may
be associated with a tense anxiocus personality, and these two aonditions
Together may render an applicant unsuitable to drive heavy motor vehicles,
Acute gastro-intestinal conditions may render a person temporarily unfit to

drive,

1 It iz commonly supposed that motor vehicle drivers and other transport
workers suffer from peptic uleers with greater ireguency and severity than
workers in most other occupations. This suggestion waz made, for example,
at an enquiry into the health of London central busmen in 1937 (Ministry of
Labour, 1939), An investigatlion into the sickness experience of London
Tranaport workers with speclal reference to digestive disturbances faillad to
show with certainty any difference in the slekness experience of transport
workers as regards gastric conditions (Hill, A. B., 1937). A recent inveasti-
gation showed that drivers and other transport workers did not suffer any more
or less from peptic ulceration than other types of workers (Doll, R. & Avery Jones,
1951},
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TT s Hernia

A hernia which is painless does not prevent a person from driving light

or heavy vehloles,

VENEREAL DISEASES

78, There is generally no. reason, from the gafety point of view, why drivers
of heavy and light motor vehicles should not continue to drive when suffering
from these conditions but they should be kept under observation in erder to
ensure that adequate treatment haé‘been carfied out, These conditions will
generally be viewed from the anglé of'treatment of the patient and the
possibiilty of infecting othefs, put late seguelae; such as tabo-paresls, may
be dangefous conditions iﬂ & driver; and any case where such a condition may
develop should be kept under regular observation., A ﬁafinite diagnosis of
tabes dorsalis or dementia paralytica should usuélly exclude a sufferer from

driving a heavy motor vehlele (but see paragraphs 57-61),

DISEASES OF THE GENITO-URINARY SYSTEM

79. Diseases of the urinary tract are not commonly associated with any lack
of safety in driving a motor vehicle, but the pessibllity of chronlce infeotion,
resulting in undue fatigue, or of uraemia, should be considered. Vesleal
calenli, enlarged prosiate, or urinary infections may result in frequency of
micturition with consequent interference with the efficient and safe driving

of a heavy motor vehiale,
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ATLCCHOL

80. Alechol has a deleterious effect on driving performance., Drivers of

heavy vehieles should take no alechol while driving and this should be a
condition of their employment, Even very small ameunts of alechol may impain
the capacity of a person to drive with the maximum skill and care of which he

1z capable. Thus, laboratory experiments designed to test skills resembling
driving were carried ocut by Drew et al. (1958) using a dummy car with

conventlonal econtrols for steering, accelerating and braking. A continuous

road picture was projected hefore the eyes of the person undergoling the test.

In 40 volunteers, Drew et al. (1958) found that the mean ervor in performance
shewed an Increase of about 16 per cent, at blood alechel concentrations of

80 mg./100 ml. Taver (1939) in a similar study of four subjects found that a
noticeable effect on behaviour oceceurred at bloed alcchol levels between 35 and

65 mg./10C ml. Ioomls and West {1958), in ten subjeats, demonstrated a direct
relationship hetween the blood alechol concentration and impairment of function, &
view which 1s now generally accepted. They found that some impairment of
ability o perform the driving test could he detected when the blood alechaol
concentration was as low as 3¢ mg./100 ml, These experiments are sometimes
criticised on the grounds that they do not utilise actual driving performance, but

only a simdated situation.

81. TFour series of experiments to study the effect of alechol on actual driving
performance have therefore been made., Cohen et al. (1958) studied the effect of
alechol on the ability of experienced bus drivers to drive between posts. They

found that performance was affectad by very small amounts of alechoel (as low

as 20 mg./100 ml.) and that performance deteriorated as the amount of alcchol

taken was Increased. Jomevwhat similar experiments and results were obtalned
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by Blerver and Goldberg (1951}, Gelias and Wretmark (1951) and Coldwell et al.
(1958). The evidence of these studies of actusl driving performance shows that
amounts of bleod alechol as low as 20-%0 mg./100 ml, may increase the number of

mistakes made and adversely affect driving performance.

2. There is much statisticel evidence of 4he relation of aleochol to road
aceldents. The first controlled survey of this type wes conducted in Evanston
(U.5.A.) by Holecomb (1938), The concentrations of aleohol in the urine of

270 drivers Involved in trafflc aceidents seen aﬁ hespital were compared with

those of 1750 drivers chosen at random. It was found that as the aloohol
eoncentration inereased beyond %0 mg./100 ml. the number of drivers in the accident
group Increased out of all proportion to those in the control group. A controlled
study in Toronic, uwndertaken by'Lucas &t al, (1935) compared the bleood alechol
cohcentrations of 433 driveré invelved in acelidents with 2015 other drdivers.

The danger of acéidents becamne significant wﬁen the biood alcohol level was greater
than 100 mg./100 ml., an& when it roze above 150 mg./l00 ml., the hazard was
approximetely ten times greater than whén tﬁe concentration was beiow 50 mg,/100 ml,
Freimith et al. (1957) showed thﬁt, in Baltimore, U.S.A., in 500 consecubtive
highway fatalities té drivers, passengers and pedestrians, about a thifd were
associated with blood alcohol levels gréater than 150 mg./lbO ml. and about half
with levels greater than 50 mgz./100 mi. These figures agrQE‘very well with those
reported 1n a similar survey carried out in Perth, WEsfern Ausiralla, by Pearson
(1957). A controlled study bf drinking drivers involved in accidents was carried
out by Vomosl (1963) in Brétislava, Czechoslovakia, The results showed the increase

in aceldent hazard =s the level of blood alcohol roze, and that the chances of




WHO/Accid.Prev./GT.l Rev.d

page 36

involvement in a traffic accident were 124 times mreater for a person with a
blood alechol level of over 150 mg./100 ml. than they were for a person with

only %0 mg./100 ml.

3. The dangers of aleohol consumption by drivers have thus been clearly

demcnstrated on many cccasions; but 1t is not the driver zlene who 1s concerned.
A controlled study of pedestrian fatalities (Haddon et al., 1960) showed

that, 47 per cent. of those killed had a blood alechol level of BO mgﬁ/loO ml .

or above, a much higher proportion than in the control group of pedestrians

rnot inveolved in accidents, The pedestrians fatally injured consisted largely

of & group of middle=aged people who had been drinking heavily.

BY. It 15 recommended that publicity in all forms szhould be used, in order

to develop a social climate of opinien in which people will not drive after

the congumption of any alochol. The studies quoted above sugrest that about
25=50 per cent, of road traffiec accidents would he prevenled in this way.

This may at present be regarded as idealistie, but nevertheless publicity
material should lead in this direction. At present, many countries have attempted
to reduce aleohol consumption by drivers by making it an offence to drive with
more than a certaln level of alcohel In the bloed. These countries, and the
concentration of bloed alcohol which 1is accepted by courts of law as evldence of
impalrment, are given in the Table below. The bicehemical tests necessary

to establish the blood alechol concentratlon mey be permissive (i.e. with the
driver's consent) or mandatery and this is also indicated in the Table.

(Adapted from "Relatisn of Alechol to Road Aecidents, 19€0).
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Subjectlon to
Concentration of Blood Aleohol Accepted Biochemical
Country as Evidence of Impalrment. Expressed Tests
as mg./100 ml, Permissive or
Mandatory
Australla
South
Auatralia Adopted Iin practice if person consents. -
No level stated,
Vietoria 50 mg. or less, evidence that not under Permizsive
influence. More than 50 mg. admitted
as evidence to be considered with other
evidence,
Western 20 mg. or less, evidence that not under Permissive
Australia influence. 50150 mg. admltied as
evidence to be considered with other
evidence. Owver 150 mg. evidence that
under influehce.
Austria 180 mg. accepted In practlee. Permissive
Belgium 150 mg. Mandatory
Canada ' No prescrlibed level. Permissive
Denmark No preseribed lavel. Permissive
100 mg. adopted in practice.
Finland T5-100 mg, adopted In practlee. Mandatory
France No preseribed level. | Pormissive
Germany Motor cars, 150 mg. . Mandatory
(Western) Motor cycles, 130 mg.
Iceland F0-120 mg. evidence of impalrment; Mendatory
over 120 mg, evidence of complete
inability.
Treland No preseribed level. -
(Republic of)
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Oubjection to
Concentration of Tlood Aleohel Accepted Hiochemical
Gountry a5 Tvidence of Impairment. Expressed Testsz
az mg./100 ml. Fermissive or
\ Mandatlery
Israel No preseribed level edopted. Permissive.
Luxemboury, In practice up te 1%C mr. evidence that Permizzlive
under intlucnce; over 150 mp. evidence
of intoxiecation.
Netherlands No. prescribed level. -
Norway 50 5. Driver may not tagte zleohel Mardatory
Tor six hours alter ceasing to drive ir
he hatr reason to helieve that his dreiving
may be subiect to police investipation.
Peru No prescribed level, Mandatory
Philippines No prezaorived level. -

Bl Sulvador

Ho prescribed lewvel.

Douth Africa

Mo preserined level,

Mandatory in
case of
nersons under
arrest

Swaden 50 me. Mandatory

Switzeriand No preseribed level. Mandatory
' 100 mg. adopted in practice.

United Kingdom| Tegisiation propozed = 30 mz, (June L1947)| Mandatory

‘ proposed

tnited States
of America

nder 50 mex. evidence that not under
influence. 50=150 mgz. admitted as
evidence with other evidence.

150 mg. or over evidence that under
influence,

Mandatory in

some States,

permizsive in
others.
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85. The deterrent effect of legislation on the indlvidual is marked as soon
as 1t becomes generally realised that there is a considerable likelihood that
the driving of a car following an Intake of a certain amount of aleohol will
lead to convietion, Experience has shown that the introduction of such
legislation has led %o a reduction in traffic accidents. TFor example, In
' Tannessee, which recently introduced mandatory blood aleohol tests for drivers
associated with surprise highway checks by police, there were 16 per cent.
fewer fatalities in 1956 than in 1955. During the same period 40 other States
showed an inerease in traffic fatalities. (Relation of Alcchol tc Road Accidents,

1960} .

86. The chief problem remaining for those countries which have not yet
adopted leglslation based on biochemical fests is the declsion as to what
concentration of alecchol in the blood shall attract legiszlative penalties.

The consensus of medical opinion today is that the level should be in the region
of 50 mg./1l00 ml, For example, the Expert Committee on Alechel of the World
Health Orzanization reported in 1954 that, "Taking into consideration (1) the
investigations performed in recent years on the effect of alcohol on different
functions in laboratory experiments, (2) the results of statistically designed
practical tests on drivers, air pllots, ete., and (3) the statistical evidence from
the few adequate studies existing on alechol and road aceidents, the inference
cannot be avoided that at a blood aleohol coneantration of about 50 mg./100 ml.
a statistically significant impairment of performance is observed in more than
half of the cases examined." Since 1954 a considerable amount of work has

been carried cut which strengthens and supports this view,
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DRUGS

7 . Ne studies have been made that are comparable Lo those made regarding
aloohol driving. The great variety of drugs available renders such
Investigations difficult to undertake. Many drugs are potentiated by alechel,
that 1s, the combined effect is greater than that of the drug or the alecohol

alome., Drivers of heavy vehicles should be papticularly careful to ask thelr

doctors whether any preseribed drug may affect thelr driving safety. All

doctors befere issuing medicaments or a prescrinticon should ask adult patients
whether they drive meotor vehicles and should consider whether speclal advice in

thizs respect is necessary or advisable.

88. All types of road users, including pedestrianz, will be rendered unsafe

it theoy use the roads after consuming narcotlie or hypnotice drugs in sufflcient
amounts . Drug addlicts, 2t least during the active phase of their addictlon,
should not drilve motor vehicles. In addition, performance as a driver of a
motor vehlcle may be adversely affeeted by many drugs which are in common use
today, many of them obitainable without a dostor's prescription. The extent to
which the consumption of drugs contributes, ifat =all, to the causatlion of road
aocidents is not known. Accidents in which & road user was notlceably under the
influence of 2 drug are certainly uncommon, but the desirable ¢linical effect

of mild sedation or the attempt to secure peace of mind by chemical meanz may bhe

azcompanied by adverse effects on an individual's driving ability.

89, The fullest account yet available regarding psycheoactive drugs and road
salety was prepared as a duplicated pamphlet by the Werld Health Organlzation
(1665) . This describes the nature, significance and extent of the problem,

the factors which medify the effects of psycheoactive drugs on driving performance

e




WHG/Aceid.Prev, /67,1 Rev.4
page 41

., and studies the particular effects on driving performance of sedatives and
stimalants, barbiturates and allied substances, tranguillising agents,
and cof the combined effect of sedaiives and alcohol. This paper gives
137 references, It is concluded, inter alia, that "the administration of

psychoactive drugs sheould be under full medicel supervision and these drugs

should ke available on prescription only; and that doctors prescribing

@!’ psychoactive {including narcotic) drugs should warn their patients not to
drive’. This implies that such drugs should not be prescribed for a
professlonal heavy vehicle driver if he is to remain at work. The W.H.O.
Report alsge ceneludes that manufacturers should mention elearly in labels and
promctional literature 2 warning against driving while under the influence
ol certain psychoactive drugs, and that the public education campaign
concerning aleohol and traffic aceidents zhould be expanded to cover

paychoactive drusgs.

90, Hyprnotiecs, sedatives and trangulllisers should he prescribed with eauticon
@ for light vehicle drivers and probably not at all for heavy vehicle drivers.

The side-effects of antihistamines vary considerably and Miller (1957) suggests

that patients who take these drugs should not drive until they have established

by trial that they do not experience side-effects. Useful examples of particular

- drugs in relation to driving are given by Norman (1064).
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PECMIZSIELE HOWS OF DHIVING

01, Tf a physiecian in nalled upon to advize upoo meyious nours ol Jdrivieg,
reference may be made to the arreed sugpestions adeopred for puidance by the
Inland Tranzport Committee oi the International Laboury Orpamisation,

Acoordlm te these, the oriver of & neavy mobor veblcle chould bave a break

ol at least hall” an hour netween bhe foarth gnd the sixth our of drivingg. The
totsl cirlving hours should et exeeed 10 In every perilod of 24 hourn, Eiery

Iriver shicald, as o rule, have an average ront period of not less than L1 hours,

- - , L
whirh may, In certaln oascs, be reducgd to 8 haour:.

PERTODICAL MEDICAL EXAMINATIONS

G2 I anme countriez bhe renewzl of a permit ta drive a passenger transport
vehicle is required at fntervals pregeriped by the llcensing autheritien.

03, Driver: of heavy motor 'ehicles ghould be medisally exemined st intervals
of three rears alter the ore of 40 and annually after the oape of (0.  These
axamlnallons may also pe required, for examnle. on resumption of duty after
ft1lness lasting more than Jhree or four weeks, ¢r after arccidents which prevent
the driver working for three days or more, or ia any cnse where ‘he supervisor
conslders that the driver should be medically examined in the interests of
safety ., The eyesight of drivers of heavy motor venicles should be examined at
least every alx years and preferably every three years up to the age of 65 and
snnually therealter {see paragraph 15), It iz also necessary te examine
drivers who suffer from or whe have been certified as suffering from, vertigo,
Falnting, epilepsy, or heart disease, or indeed any condition whioh 13 likely

to allfect the driver's appreclation of danger, to :zleud his judgement or to

Memarandum Ne. Sl concerning conditions of employment in road transport in
Internmational Labhour O0fflce, Offieial Bulletin Vol, XXXVII, No. 2, page 37.

L
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render him suddenly unconscious: examinations in these cases should be underws

taken whether the driver has been absent from work opr nof.

GL. Following an important 1llness or a serious accident a mediecal examination

should be required before a driver is permitted to return to work,
OUTLINE SCHEME FCOR ROUTINE MEDICAL AND EYESIGHT EXAMINATION OF DRIVERS

G5, Mogt medical practitioners who examine large numbers of applicants for
motor vehicle driving permiis or who conduct other examinations of drivers find
it convenient to carry out the varicus procedures required according to a
routirne, In this way the inadvertent omissicn of any important part of the
medical examination is minimised. The time reguired to complete the examination
varles greatly, but on an average approximately 15 to 20 minutes may be allowed
for each examination. I order to ensure that an adeguate examination may be

carried oul, the examinee should be fully undressed. The following procedure

is suggesteds

It is important to take an adequate medical history. The applicant should
complete & Torm containing 25 4 minimum the following guestions;

Have you ever suffered from the following?

(1) Painting attacks; epileptle fits, "blackouts" or "nerves"
(2}  Heart disease or disorder

(3) Tuberculosis

(4) Asthma or chronic bronchitis

(5) Nervous or mental disorders

{6) Skin diseases

(7) Rupture. If "Yes", do you wear a support?

(8) Digestive disorders

{9) Diabetes




HHO/Agoid Prev./(7.1 Hav.h
page N

(18} Nheuwmatism or joint trouble
(11) Any other illness
(12}  Any accident or injury

Have you ever been huspitalized or undergone an uperation?  If so, give

particulars and dates

Have you ever been rejected cr invalided from the Armed Forces or any

prblic service?

96. The answers tu these guestione provide s guide to a detalled medical

history which will be teken if any of the answers arc unzatisfactory. Evidence
of drug taking or cther addictions may be ebtained from the history, and the
medical examinaticr sheould include observation Tor any oliniesl evidence of these
gonditicnz.  The madlcal hiztory iz always confidential, and the written replies
to the above questicns anmd the nctes of the medical examination itself should be
retained by the medical practitioner. For the same reason applicants should be

examined privately and not as = group together.

97. The following routine i1z sugpested for the medical examiration itself;

(a) Eyezight examinztion, including pupil reaction to light (paragraphs 11-2C).
(b) Note any abnormality of the mouth, throat, noze and neck,

(¢) Standing bshind the appliecart, test the hearing of sach ear separately
with conversational and whispered voice; exeming the external auditory meatus
and drum with aural speculum (paragrapha 21-34).

(d) Examire articulations and muscular condition of upper limbs (parapraph 26).
{e) kxamine the chest, front and back; inspection and avscultation of heart
and lungs, with Z-ray and other special examinations as indicated (paragraph 34
et seq).

{f) Measure and record the systolic and diastolic blood pressure (paragraphs
AA

{g)  Examine the abdomen; examine for hernia (paragraph 77).

(h)  Test knee and ankle reflexes (paragraphs 449-56).
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(1)  Examine articulations and muscular condition of spine and lower limbs
(paragraphs 28 & 29),
(3} Romberg test.

(k} Test urine for the presence of sugar and protein (paragraphs 44, 45 & 79).

%8. The result of thesze examinations and tests will suggest any further more

detailed examinations which need to be carried ont.

@!' 99, It is recommended that the blood group of the applicant be tested and
ghould a permit be granted the blood group of the holder should be recorded
in bis driving permit in order that rapid aid m:y be obtained, if needed, in

case of an acgidant.
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100, An aeccourt hao been given ol the present views rocarding eertain ::
commener medleal gonddticorns v welation to szlety in Adrivice. "he various
procedures reqgulred Cor ihe nediecal examinatior nf applicants for moter
vehicle driving permdts have alse been deserilbed, I+ theze reguirements
are catiofled, the applioan sy savely Le nermittes o dreive, zo far az medical
goraiderstions are concernel.
.ﬁ
101, Sinece the previous o007, Jeport was pablished Lo 15450 ("Uuiding
Praneiples In Lhe Medicn? coaninaclen of Applicants for Moter Vehicle frilving
Pormitg") many studfes =0 vhis zubjert huve Less published wnd an atbenpl
tas beon mads here o suomarlze Lo najer conLerimations In this area, There has
peet # trend, since 104, Papoa oore 1Juveral view to be taken regsapding medical
conditions as they affect the driving »7 privatg cars. It iz =zuill consldered,
howaver, that bicher standardz sheuld he reguired for drivers of publie
passonrer transport vehicles and heavy iscods venicles.
107, Tonstant vigilance by medical nrantitioners will help to reduce the
nunber off road traffic acciderts if these of thelr patieris who are medieally ..
unfit Amivers and thnse whose vision i gerlonzly defective are advized not to
drive.
104, The drivors of public passenger and heavy motor verdeles need to maintain
a high standard of phynical and mental fitneaz of which they are Justly proud, P
and thls ir turn promotes the conlidence of the travelling public. The 2
b

maiptenance of & reascnable standard of {(itness, including eyesipght and the
avoldanece of aleohol and drugs while driving, by drivers of all types of motor

venlaole i degsirable. Medical practitioners are in a good position to
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encourage this in their day=-towday work with those of their patients who drive
vehicles, Authorities who are responsible for the issue of driving pertits
should also reguire reasonable standards of physical and mental fitness,
ineluding eyesight, and sugzgestions have been made in this document as to

the standards that should be required.
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