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1. INTRODUC'rION 

In 196~ a working part was establishe d by the Dutch 

Government (Public Health Department) to study "Medical 

Deficiences in the Prevention of Traffic accidents". The aims 

of the working party ~re formulated in terms of study of the 

literature so as to indicate what problems in this field 

need to be investigated and in what order of priority. 

Study of ' the literature was directed at temporary and 

permanent medico-psychological disorders, and medical disorders 

in road users that can affect road safety: 

1) Visual deficiences 

2) Cardiovascular diseases 

• J) Alcoholic int oxication 

q) Fati iUe 

5) l. pilepsy 

6) Psychiatric disorders 

7) Di abetes melli tus and hypo glycaemiq.s 

8) Carbon monoxide poisoning 

9) Menstrual cycle 

Almost ~OO publications ~re reviewed in order to ob t a in 

information on: 

a) Occurrence of these deficiences i n t be (Dut ch) population a8 a 

whole and among road users in particular. 

b) Occurrence of these deficiences in accident 8tatistic8~ 

c) The heightened probability of having an accident as 

a function of the presence of one of these deficiences. 

d) Special circumstances under which the defieiences can mean 

extra danger. 

e) The existence of possible negative side effects of treat~nt 

(e.g. administering medicines) to combat a medical disorder. 
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12. METHOD 

As criteria for fixing priorities for research vere stated: 

2.1. Poss!hi li,.t,.y 0 f research 

Whether research is possible depends on the availability of: 

a) An unambigious definition of the factor. 

b) An empirical specification o r quantification of the factor. 

And also on: 

c) Occurrence. independent 01 driving Qr other'road use. 

The study of a disorder the occurrence of vhich is influenced 

by driving et~. requires an independent definition of the 

traffic situation; for instance, in terms of the stress impose d , 
on road users.) 

2.2. Releyance of the research for road safety 

a) Extent of these medical deficiences in the total road user 

population. 

b) Temporary or lasting character of a medical disorder. 

c) Correlation between medical disorders and the incidence 

of traffic accidents, as a result of empirical investi~tions 

or as a result of theoretical expectations. 

2.3. Expected npar-off" of the research 

~) Measures that can be taken on the basis of results of the 

research and the expected returns from these. 

(~feasures to fadIi tate driving, for instance, vi 11 give hi ftler 

returns than measures aimed at changing attitudes of road 

users) • 

b) Advance of general knowledge benefiting the programmes of 

other investigations on road safety. 

(E.g. in the absence of empirically verified behaviour criteria 

for "safe driving", research into this topic deserves a hi gber 

~ priority than an investigation into, for instance, personality 

patterns and "driving attitude".) 



~.4. Cbapce of success of the re'e&rch 

Availability and or obtainability of the requisite data 

(completeness, reliability, effort needed, cost etc). 

~-
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j. RESULTS 

3.1. General findings 

3.1.1. Many publications lay a heavy responsibility on the 

road user for the occurrence of traffic accidents. This is more 

often than not an incorrect and misleading view: . 
As regards influence on overall road safety, chance factors and 

circumstances "outside" the road user ere found to be of the 

first order, and medical disorders and psychological deficiences 

"within" the road user to be of the second order. (Drosler, 1965; 

Goldstein, 1961; Haight, 196~; Kerr, 1964 (1957). 

Even if the existence of accident-prone drivers were to be proved, 

application by selection of this group makes no real contribution 

to ro ad saf ety : 

Most traffic accidents are caused by road users vi th an "avera gl." 

accident history and not by a small group of road users with a 

relatively lar~ number of accidents behind them (Coppin et aI., 

1964). Where the contrary appears to be the case, the results 

of the investigations of differencea(in medical and psycholo ·cal 

characteristiCS) between these two groups are frequently not in 

agreement. 

There is a greement, however, in the differences between these 

groups vi th regard to the number of kilometres travelled, the 

circumstances under which those involved drive and the risks 

inherent in this. There is, therefore, no basis for the desire 

to show, by reference to medical and psychological characteristics, 

that road users who in the past have been involved relatively 

frequently in traffic aecidents are accident-prone. 
, 

3.1.2. Limitations and characteristics relating to (safe) 

driving whic~ every road user pos8e8~es to a greater or lesser 

degree, are of more importance for road safety than are the 

abnormalities of a limited group of road users. 

3.1.3. Behaviour in traffic is influenced not only by the limits 

of human abi li ty to assimt"late iV(0rma tion and take decisions, 

bat also by the opportunities for, and limitations on, movement 
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that one expects on the basis of past experience and/or on-t~ 

spot observations, i.e. by experience as a road user on the one 

hand, and by presence of adequate and relevant information on 

the other. Human factor., such as fatigue, illnesses and also 

personality traits, rank third in order of priority. 

Up to noy, for instance, one-eyed persons, th, near-deaf, 

people yho are sloy to react, have poor vision or other sensom o-

to~y limitations have not proved to be more dangerous than 

comparable groups not so affected. It appears that these 

limitations can be compensated for when drivin • 

A condition for this may hoyever be the acquisition of 

sufficient driving experience: experienced older drivers are 

not involved in traffic accqdents more often per total distance 

driven than experienced younger drivers. Unexperienced older 

drivers, on the o~her hand, are more unsafe than inexperienced 

youbg drivers (whose reactions are quicker) (SWOV,1966) 

).2. Methodological aspects 

).2.1. The fact that little is as yet knoyn about the relevance 

of research into human deficiences for road safety bas to be 

attributed not only to the methodical shortcominaa of the 

research already done in this field, but also to the 

cbaracteristics of "accident rate" as a characteristic of road 

users. 

).2.2. In using accident rate as a characteristic of road 

users, allowance roust be made for change effects and risks 

regarding time and place. , 

).2.). The utility of the traffic accident criterion as a 

characteristic of road users is determined by the possibility 

of checking exposure to the vell-~novn circumstances in traffic. 

A strict check on this, however, is Aenerally not possible 

in practice. ~ven with a check on exposure and with carefully 

registered accident records, the reliability coefficients 

obtainable for the accident criterion are extremely loy, 

especially for short periods of observation (Van Naerssen, 1962; 

I~kkinen, 1958; Coppin et al., 1964.). If the criterion is 
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unreliable, attempts to predict it, either on the basis of the 

accident history or from other (e. g. medical and psychological) 

predictors, will achieve little or no suceess (cf. Drosler, 

1965 for a quantitative illustration). 

3.2.~. The chance ~f finding correlation is reduced even furt her , 
by the fa~t that people with extreme medical-psycholo gical 

deficiencies are not allowed to drive (licence proce dure) . 

3.2.5. The methodological aspects mentioned a~d the nature 

of the problem of traffic sa fety (traffiC accidents as a multi

conditional result of traffic behaviour} call for a study on 

methods in use in the behavio~al sciences in two ways: 

a) Accident analysis 

b) Behavioural analysis. 

3.2 .6. In the accident analysis the followin g guidelines may 

be of s ome use: 

a) Re s earch over long periods of observ ation of acci1ent 

frequency~ The reliability of the accident rate as a criterion 

increases with the length of observation time. (It does so 

accordin g to the Spearman-Brovn formula for the ~ffect on the 

reliability of extending the length of a test. (cf. Van Naerssen, 

1962) . 

b) Study of several factors simultaneously, with the aid of 

multivariat e statistical techniques. 

c) Increasing to homogeneity of test groups, e.g. by , 
differentiating according to a~, sex, type of traffic etc., 

• 
whereby irrevelant variation between subiects ean be eliminate d . 

d) Increasing t he homoge~ of the criterion. In particular 

by differentation according to type of accident, ~ereby 

criterion contamination can be eliminated. If the research 

is restricted to single-vehicle accidents, the (interfering) 

effect of the ~esence of other road users (and the resultin g 

possibility of interaction effects) is then excluded. 

30207. In the experimental study of the effeets of human 

factors on road safety, the aceident eriterion cannot be used. 

It is therefore neeessary to develop alternative behavioural 
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criteria. Up till now these criteria have been stated more o~ , 
less on an ad hoc basis. A more appropriate ~y may be to base 

th ese on a comparison of the behaviour of drivers w.i th well

known accident probability characteristics (e. g. a ~ , drivin g 

experience, alcohol concentration in the blood) . 

J. J. Reducin " the seriousness of the c.onse QUence s of accide ats. 

Even.i, maximum efforts are made to prevent the m, road 

accidents will still occur. Measures to reduce the seriousnes s 

of accidents therefore still remain necessary, e . g .' 

a) !he designing of vehicles and roads which limit the 
.. 

seriousness of inj ries in the event of collisions . 

b) Medical research on the diagnosis and treatment of acci dent 

injuries. 

c) Dfficient transport of victims to hos pital s . 

3.~. The utilit y of selection of drivers on acc i de nt cri te ri a . 

The utility of selection and examination procedures can be 

determined according to: 

a) Selection ratio (the percentage of candidates normal ly 

rejected). 

b) The validity of the predictor, or set of predictors 

(including the reliability of the criterion). 

c) The percentage of suitable persons in the population in 

the fir st instance. 

d) Socio-economic (cost) factors (cost of unjustifie d re

jection or acceptance; cost of conductin~ selection in 

terms of material and staff). 

If d) is given, the utility of selection increases as a ) 

becomes more favourable, b) becomes lar g!r an d c) become s 

smal le r. (If almost everyone in the population in the first 

instance is suitable, there is little point in selection.) , 
With regard to selection based on the criterion of (expected) 

accident frequency as a personal characteristic, there is at 

presentl 

, ) A low predictor validity (partly oWlng to the unreliability 

of t he c r i ter i on). 
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b) An unfavourable selection ratio (the right to drive is con

sidered universal). 

\Wi th things as they are there viII be very li ttle point in 

selecting and examing drivers on the basis of accident 

frequency by the means at present available. This is illustrated 

on a quantitative basis by Drosler (1965). 

Selection on the basis of road accidents expected in the future 

'With the aid of medical and psychological predictors, with 

validity coefficients applicable at present, brinKs about no 

improvement 'Worth mentioning on selection by. using past 

accidents as a predictor. (The maximum validity attainable is 

dete~ined by the square root of the reliability coefficient. 

Since the reliabiU ty of the cri terion is lov, the validi ty 

of the predictor is also lov.) . 
In viev of the socio-economic returns, general selection 

(examination) of drivers based on the accident freq uency 

expected in the future and using the .eans at present avai l ab l e 

cannot be considered useful. This implie s: 

a) Research to find valid predictors for the se lec tion and 

examination of road users. 

b) Develdpment of behaviour criteria for selection and 

examina tion 0 f road users, relating also to traini ng and 

traffic ergonomics. 

3.5. Assessing the literature on Priority criteria.' 

Of all the factors dealt with in the report there is no reliable 

and accurate information available for the Netherlands concerning: 

a) The extent of abnormalities in-the total population or among 

groups of road users. 

b) The number and type of road accidents 1n wft~ch these 

deficiencies have played a role.O 
c) The correlation bet~en these defieiences ~d the occurrenee 

or non-occurrence of ,road accidents. 

c· 
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therefore a need for statin priorities for research is obvious. 

These priorities for research will be fised by eliminating 

subjects by successive stages, according to the "po 8sibi li ty", 

"relevance" and "returns" of the research as stated sub. 2. 

1.5,1. Possibility of research 

a) A prerequisite is that the factors to be studied can be 

defined unambiguously and clearly, or can be recorded in 

quantitative terms. 

The factors "epilepsy", "psychopathology, neuroses and psychoses", 

and "fati ~e" do; not satisfy this criterion. They 'Will only 

become eligible after basic research (analysis and empirical • 
specification of the concept) has been done. ' 

The 'factors "cardiovascular diseases", "diabetes mellitus" and 

"hypoglycaemias" Iso require a clearer and a more unambilUous 

quantitative definition before a purposive study 'Within the 

traffic context can be made. A clear definition of theae 

factors 'Which'is suitable for the study, ho'Wever, seem$ less 

complicated than in the case of "epilepsy" and "psychopathololY" 

neuroses and psychoses". 

b) The occurrence of the factors "cardiovascular disease", 

"fatigue", "epilepsy", "hypoglycaemias" and "carbon mnnoxld~" 

is partly determined by participation in traffi~~. 
or " 

The success of research into these factors (Which have a 

joint effect, i.e. influence on the level of alertness) , 
is dependent upon the existence of a relevant definition of 

the stress due to traffic situations. This required Ion 

term basic research. The factor "carbon monoxide" is an 

eXception, for in this case definition of the traffic 

situation seems fairly simple (CO content of enviro nt). 

The factors offering prospects for study within the traffic 

context, not necessitating long-term basic research are 

"visual deficiencies", "consumption of alcohol", "carbon 

monoxide't and "menstruation". 

1.5.2 . Relevance of the research 

Relevance of the research can be determined according to: 
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• 
a) The correlation to road accidents (empiri~al and theoretical). 

b) Measures that can be taken on the basis of the results of 

re eearch. 

c) Contribution to~ards other research possibly even outside 

the field of road'safety. 

A correlation to road accidents has been empirically demonstrated 

in the case of: 

- yisual deficiencies. tor d;mautic visual acui.t. y - (Burg and 

Coppin, 1965; Kallin , 1964) 
- oonsumption of alcohol - (Borlrenstein, 1964, HeCarrol and 

Baddon, 1963. Lucas et al., 1955; Vam08i, 1960; Holcomb, 1938). 

Accordin l to the literature, a possible correlation to road 

accidents could be ad sumed for I 

enstruation - (Bauptman, 19341 Mafer, 1958, Dalton, 1960, 
Lena et a1. t 1963). 

taU Illle - (Cra'W tord, 1961). 
- cardiovascular disea~ •• - (Thorndike, 1951, Hoffmann, 1963; 
Walbeehm, 1960; Levy et al., 19631 Bellanger, 1964; Norman, 

1960; Bererath and Valentin, 1960; Brandaleone, 1960; Berg 

and Melkind, 1962). 
The influence Qf drivin a (stress) on the occurrence of 

cardiovasoular diseases, however, seem~ to be greater than 

the influence of cardiovascular diseases on road safety. 

Consequently, in this case prevention from driving mi gbt 

be more in the interest of the driver than of road safety. 

There seems ' to be no connection with: 

- static visual acuity -

Despite numerous attempts, no substanti I link bet~een static 

vision and traffic accidents has yet been established. 

Although observation in traffic is dynamic in nature, ~od 

static vision may be a necessary , though not sufficient 

condition for good dynamic vision. Moreover ~en traffic 

situations are created limitations in vision are sometimes 

taken into account, i.e. colour and briQbtness of traffic 

lights so as to allow for defects 1n the colour v ision of ... 
drivers. I 
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carbon monoxidE'. (SL'E! also 3.5.) 
Critical ",,'ollapse" values for the CO content in the blood of , 
road users do not seem to be attained in modern traffic. 

ijowever, research into the chemical environment of traffic 

(CO, 502' N20~, carcinogens) may lead to general health 

measures (inspection of vehicles, particularly diesels, for 

combustion of exhaust gases). 

- diabetes mellitus - (see also 3.5.1.) 

If a· hypoglycaemic condition occurs it can be corrected by 

a simple measure (administering glucos~) 

As regards the possibility and relevance of the study, th~ 

highest priority Can to be attributed to the factors: 

"consrunption of alcohol" and "menstruation". 

3.5.3. Measures and return of the study 

- vision -

Hesearch into the part played by dynamic visual acuity and 

more generally the assimilation of information in dynamic 

situations is important, especially for traffic ergononics, 

also for instruction and possibly the selection of drivers . 

- consul!l ption of alcohol -

Study of characteristics of consumers of alcohol ~ho drive i s 

of importance for: the selection of drivers,propaganda , 

traffic supervision, etc. It lllay even be of importance to 

public transport. Study of the correlation between alcohol 

concentration in the blood and road accidents provides a 

clear criterion for legal counter-measures. 

- menstruation 

Returns of the study of the correlation bcbieen roa~ a CCidents 

and menstruation are relatively small (~easures limited to 

spreading information). This study therefore merits a relatively 

low priority. 

3.5.~. As regards the possibility, relevance and E'xpected returns 

of the research, priorities c·an be given to research on 

"alcohol" a nd ''visual perception" 1n relation to traffic safety. 

n 
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-3.6. Formulating a resgarch programme 

~~_~~£!~!~~_!~!!l!!! 

3.6.1. Carrying out an analysis of the blood of the victtms 

of '(einate-vehicle) traf fic accidents resul tin g in 

hospitalization, to determine: 

a) Alcohol concentration in the blood 

b) Sugar content in the blood 
, 

c) Carbon monoxide content. 

3.6.2. Carrying out a post mortem on every person killed in 

a (single-vehicle) road accident. To determine the values 

specified under 3.6.1. and a180: 

d) Organic brain injury 

e) Cardiovascular disease" 

f) Condition of endometriu~. 

Guidelines need to be established for recording the points 

specified. Post mortems on victims of road fatalities and 

blood tests on injured road victims ~ill provide information 

on the relative part played by the factors mentioned in the 

occurrence of serious road a ~ cidents. On the basis of this 

information a decision can be taken as to ~hether more ex

tensive study of the correlation ~ith traffic accidents 

is ~orthwhile. ~ith regard to the study of the correlation 

between alcohol consumption and traffic accidents, the 

decision to do this could already be taken on the basis 

of the literature. Only if this correlation is known can 

the efficacy o~ measures, such as selection and examination 

of drivers, be determined. If this infbrmat,ion is not 

available, the number of people unJ'usti fialHy reiected 

(or accepte d) cannot be determined, So selection and examination 

of drivers would be based on acceptance of the fact that an 

unHmi ted number of candidates 'Would be unJ'ustifiably rejected 

(or accept cd). 

3.6.3. Roads i de checks on drivers to determine alcoh I 

concentration in the blood. 

, 
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Research on the alcohol concentrations in the blood of drivers 

and victims of accidents serves as a base for the evaluation 

of counter-measures. The heightened probability o£ meeti~g 

~ith an accident as a result of alcohol consumption is taken 

for granted (e.g. Borkenstein, '19QIt). Repeating this research 

in the Netherlands is not considered to be possible in a 

short'space of time. 

B. Count~r.measures against alcohol -----------------------------------
3.6.q. Research into an improved method of breath analysis 

for medical and legal purposes in the future (establishing a 

legal maximum permissible alcohol concentration in the blood). 

3.6.5. Uesearch on the effect of counter~m&.asures: 

a)'A legal maximum permissible alcohol concentration in the 

blood (up till no~ not in force in the Netherlands) or 

enforcement of this ruiing by the police. 

b) Propaganda campaigns 

c) Counter-measures by insurance compani es 

d) The eff~ct of street lighting. 

These counter-measures are mentioned as effective in the 

literature, some of them, especially d) deserve further research. , 
3.6.6. li.esearch into the drinking habits and other personal 

characteristics of accident and non-accident drivers as a 

function of the blood alcohol concentration. 

,.6.7. Research into the stability of accidents and convictions 

in time (recidivism as a function of blood alcohol concentration). 

The projects mentioned in 3.6.6 and 3.6.7 serve as a base for an 

evaluation of selection of drivers, a posteriori (recidivists) 

and a priori (alcoholics) with the expected (alcohol) accident 

rate as a criterion. 

3.6.8. A survey of the literature regarding the existence and 

possibilities for a counteractin ~ drug for alcohol consumers. 

3.6.,. lesearch on the effectiveness of the (legal) treatment 

of convictions involving consumers of alcohol. 
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c. Visual function 

Research into visual deficiencies and road accidents rates 

a lo~er priority' than a more gener~l investigation on the 

visual information needed in non-accident drivin • The former 

results in relatively low utility counter-measures (selecti on 

of drivers etc.) fhe latter can be applied more fruitfully 

in f Or instance the la)~ut an~ construction of the road. 

This field seems to be of ~eat importance and deserves a 

research programme baSl~ on a systematic analysis of what 

is required of a drivlr. 

, 

n 
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