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This study fails to confirm previous findings of
a maternal age effect on the risk of AD. The average
age of the parents at birth of the subjects was, if
anything, slightly lower in the patients than in the
controls. This study differs from others in that it is
considerably larger, and employed randomly selected
population controls.

Two methodological issues have to be discussed.
Firstly to reduce misclassification of Alzheimer
patientsas much as possible we appliedthe diagnostic
criteriasuggestedby McKhannet a! (1984)rigorously
and restricted our study to patients in whom
the diagnosis was made before the age of 70
years. However, we cannot rule out that some
misclassification has occurred and as in other
studies this tends to dilute a true difference
in maternal age between the study groups.
Secondly, this study was performed in early-onset
Alzheimer patients. We do not know to what
extent the present findings apply to AD with a later
onset.

In conclusion, we suggest that parental age at
birth of the subject is not likely to be a risk factor
for AD.

References

AMADUCCI, L. A., Fa&nouoM, L., Rocc@, W. A., el a! (1986) Risk
factors for clinically diagnosed Alzheimer's disease: a case
control study of an Italianpopulation. Neurology, 36, 922-931.

Ario@imous (1987) Alzheimer's disease, Down's syndrome, and
chromosome 21. Lancet, i, 1011â€”1012.

COHEN, D., EISDORFER,C. & LEVERENZ,J. (1982) Alzheimer's
disease and maternal age. Journal of the American Geriatric
Society, 30, 656â€”659.

Da Ba@sxsiian, M., FRODA,S., GANTRIN,D., at a! (1988) Parental
age and birth order in Alzheimer's disease: a case-control study
in the Saguenay-Lac-St-Jeanarea (Quebec, Canada). Canadian
Journal of Neurology and Science, 15, 139â€”141.

HAcWNsKI, V. C., LASSEN,N. A. & MARSHELL,J. (1974) Multi
infarct dementia: a cause of mental deterioration in the elderly.
Lancet, ii, 207â€”209.

HOFMAN,A., SCHULTE,W., TANJA, 1. A., ci a! (1989) History of
dementiaand Parkinson's diseasein first-degreerelativesof
patients with Alzheimer's disease. Neurology, 39, 1589-1592.

HUGHES, C. P., BERG, L., DOMZJGER, W. L., ci al (1982) A new
clinical scale for the staging of dementia. British Journal of
Psychiatry, 140, 566â€”572.

JOUAN-FLAHAULT, C., SEROUSSI, M. C. & COLVEZ, A. (1989)
Absence de liaison entre dÃ©mence senile et age parental. Revue
d'EpidÃ©miologieci de Sante Publique, 37, 73â€”76.

McKii@, G., Dx,@cia.w4,D., FoLsmIN, M., ci a! (1984) Clinical
diagnosis of Alzheimer's disease: report of a NINCDS-ADRDA
Work Group. Neurology, 34, 939-944.

PFEIFFER, E. (1975) A short portable mental status questionnaire
for the assessment of organic brain deficit in elderly patients.
Journal of the American Geriatric Society, 23, 433â€”441.

SCHLESSELMAN, J. J. (1982) Case-Control Studies. New York:
Oxford University Press.

SCHOENBERG,B. S., RoccA, W. A., FRATIGLIONI,L., ci a! (1988)
Late maternal age as a risk factor for sporadic and familial
Alzheimer's disease. Neurology, 38, 311.

ST GEORGE-HYSLOP,P. H., T@zi, R., POL1NSXY,R. J., ci a! (1987)
The genetic defect causing familial Alzheimer's disease maps on
chromosome 21. Science, 235, 885-890.

Acknowledgement

The authors thank Verona Otten for her contributionto data
collection, and Drs H. A. Valkenburg and H. W. ter Haar for their
advice. This study was supported by the SOOM foundation; it is
part of the Eurodem EC Concerted Action on the Epidemiology
of Dementia.

Â°A.Hofman, @,w,PhD,Professor of Epidemiology, Department of Epidemiology and BiostatLctics,Erasmus
UniversityMedical School, P0 Box 1738, 3000 DR Rotterdam,The Netherlands;Cornelia M. van Duijn,
MSc, Resident in Epidemiology; Willem Schulte, MD, Social Geriatrician; Teun A. Tanja, MD, General
Practitioner; Robert Haaxma, MD, PhD, Lecturer in Clinical Neurology; Arie J. Lameris, MD, General
Practitioner; Rolf J. Sun, MSc,Reader in Neuropsychology

â€¢¿�Co@espondence

British Journal of Psychiatry (1990), 157, 275â€”278

The Effects of Chronic Lithium Treatment on
Psychomotor Performance Related to Driving

SIMON HATCHER,RUTHSIMS and DAVID THOMPSON

A groupof 16 psychiatricout-patientsin remission,who had beentaking lithiumcarbonate
as their sole medicationfor at least three months, were comparedwith a controlgroupof
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22 healthy volunteers.On a computeriseddrivingsimulatorwhich producedmeasuresof
reactiontime, trackingabilityandmistakesmade,the patientgrouphada significantlyslower
reactiontime. Patientsshouldbewarnedthereforethat lithiummayaffect theirabilityto drive
or operate machinery and that psychomotor impairment and sedation are not synonymous.

Medical Aspects of Fitness to Drive (Raffle, 1985)
published by the Medical Commission on Accident
Prevention, states that patients â€œ¿�shouldbe advised
of the effects of [prophylactic] medicationâ€•in
relation to driving ability. Previous work on relating
lithium to driving skills has involved either normal
volunteers given medication for a short period
(Linnoila et a!, 1974) or small numbers of patients
taking other medication concurrently (Hobi et a!,
1982). These studies have come to different con
clusions concerning the safety of driving while taking
lithium.

The validity of using laboratorytests to relatedrug
effects to driving skills has been demonstrated by
prospective follow-up studies (Haakinen, 1976) and
by comparing laboratory tests with other tests of
driving skills (Sivak et a!, 1981). This study aimed
to examine the effects of chronic treatment with
lithium carbonate on the driving skills of psychiatric
out-patients in remission, using a computerised
driving simulator.

Method

Patients were entered into the study if they were out
patients, were taking lithium as their sole psychotropic
medication, had been on lithium for at least three months,
and were between the ages of 18 and 65 years. They were
excludedif theywereactivelypsychiatricallyillorhadany
concurrentneurologicaldisease.In practice,all the patients
included in the study had previously been diagnosed as
suffering from manicâ€”depressivepsychosis â€”¿�circular type.

The controls were volunteers recruited from health
authority domestic, secretarial,medicaland nursing staff
who were not on any medication and did not have any
concurrent physical or psychiatric illness. Their occupations
wereas follows: four doctors;eightpsychiatricnurses;four
secretaries;twomedicalstudents;onedomestic;onesocial
worker; one salesman; and one research assistant. They
were matched for age, sex, and drivingexperiencewith the
patient population. All the drivers in the control and patient
group were currently driving.

Thenullhypothesiswasthattherewasno differencein
psychomotor abilities between the two populations. All
investigations,withtheexceptionof thosetwopatientswho
were tested in the afternoon, were performed in the morning
in order to control for circadian variation in reaction time.

Psychomotor ability was assessedusing a BBC micro
computer and a simple driving simulator. This consisted
of a steering wheel and two foot pedals positioned to
replicate the brake and accelerator pedals in a car. The
screen display consisted of a roadway with two traffic lights
either side of the road and two arrows at the bottom of

thescreen.Thetrafficlightschangedcolouratrandomtime
intervals 11 timesa minute. The top arrow was movedby
the computerin a horizontalplaneaccordingto a complex
sine wave and the bottom arrow by the subject using the
steeringwheel. Subjectswere instructedto follow the corn
puters' arrow using the steering wheel and at the same time,
if either of the traffic lights changed from green to red,
to take their foot off the accelerator pedal and press the
brake pedalas fast as possible.Thisgeneratedan accuracy
or trackingscore, which reflected how closely the subjects
followed the computers' arrow, a brake reaction time and
a record of how many lights the subject had failed to
respond to (lights missed). The closer the match between
the computers' arrow movement and that of the subject
the lower the accuracy score, i.e. low scores represented
higher accuracy (the score was derived from the inverse of
a rootmeansquaremeasureof thedeviationof thesubject's
arrow from the computer-generated track).

Subjects were given a five-minute practice period on the
simulatorduringwhich55changesof the lightsweremade.
They were then tested for three minutes when there were
33 changes of the lights.

To confirmthat they werein remission,patientsalso
completeda HospitalAnxietyand DepressionRatingScale
(HAD scale) and were interviewed using the Montgomery
Asberg Depression Rating Scale (MADRAS scale). Patients
were excluded if they scored seven or more on the
MADRASscale,whichcorrespondsto a â€˜¿�milddepressive
disorder'(Snaithet a!, 1986),andeightor moreon theHAD
depression subscale, which indicates a probable case of
depression (Zigrnond & Snaith, 1983). Blood samples were
collectedfor serumlithiummeasurement,thyroid function
tests and blood alcohol. Patients were excluded if their
thyroxine levels were outside the normal range of
60â€”140nmol/l or if there was any alcohol in their blood.

Results

A comparisonof someof thedemographicfeaturesof the
two groups is shown in Table I. The patients were taking
a mean dose of lithium carbonate of 809mg daily (range
of 400-1250mg daily), and had been on this medication
for a mean of 4.36 years. At the time of taking the test
the mean serum lithium was 0.61 mmol/1 (range 0.27â€”
1.04mmol/l). Two patients were included with serum
lithium levels below the usually accepted minimum of
0.40 mmol/l who had been successfully maintained on a
low dose of lithium for some years.

A comparison of the two groups on the driving simulator
is shown in Table II. This shows that the patients had a
significantly slower reaction time than controls. The
difference in accuracy approached significance while there
was no significantdifferencein the number of mistakes
(lights missed). However, because of the numbers involved,
the power of the statistical tests to detect a significant
differenceis probablylow.
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Controls
(n=22)Patients(n=16)Age

range:years21â€”5818â€”63Mean
age:years37.836.0Females/males12/108/8Non-drivers

(Â°lo)5 (23)4(25)

ControlsPatientsMedian

reactiontime:
seconds(range)0.58

(0.46â€”0.82)0.72(0.50â€”1.01)Median
accuracy'(range)27.5

(16â€”51)32(24â€”75)Median
lightsmissed:
n(range)0.00

(0â€”8)0.00@@ (0â€”4)
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TABLE I
Composition of control and patient groups

learning curve and, given sufficient practice, both
groups would eventually reach the same level.
However, the tasks on the simulator were easy to
learn and after the initial instructions, all the subjects
could be left to operate the simulator on their own.
It has also been shown that reaction time measure
ments are stable and reproducible after the first 18
trials in a series (Hamsher & Benton, 1977). Subjects
in this study had 55 trials before measurements were
taken.

Is the difference in reaction time due to the
underlying disease process or an effect of the drug?
Lithium does have specific psychomotor effects
(Shaw et al, 1987). Elsass et a! (1981) found a
significant impairment in reaction times comparing
lithium-treated patients who had â€˜¿�manic-melancholic'
disorder with patients who had the same diagnosis
but were not being treated with lithium. However,
these results have to be treated with caution because
no allowance was made for the affective state of the
subjects or any other medication that they might have
been taking. In the present study a better experi
mental design would have been to use the patients
as their own controls (i.e. take measurements both
on and offlithium). However, thishas obvious ethical
problems. Whether the difference was due to the
disease or the drug, the important point is that it
exists. What is also important is that a drug which
does not cause sedation at therapeutic levels does
have an effect on psychomotor abilities. Sedation
and psychomotor impairment are not synonymous.

Does a difference of 0.14 s really matter? Driving
at 30 m.p.h. the â€˜¿�thinkingdistance' is 9.1 m according
to the Highway Code. An increase in thinking time
of0.14 5resultsin an increaseofabout 2 m or a 22%
rise. It may be argued that patients adopt alternative
strategies to cope with this change and are therefore
perfectly safe. However, first they must be aware of
the change and it is the prescribing doctor's duty to
warn patients given lithium that their ability to drive
may beaffected.
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Comparisonof control andpatient groups on the driving
simulator (all statisticaltestsare two-tailedMann-Whitney

U-tests)

â€¢¿�P<O.05,P=0.052, @@@P023
I . Scorederivedfrom inverseof a rootmeansquaremeasureof
the deviationof subjects' arrow from computer-generatedtrack.

Within the patient group there was no significant
correlation betweenage and accuracy(Spearman's r= â€”¿�0.08,
P=0.75), reactiontime (r=0.30, P=0.27) or lightsmissed
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werenosignificantdifferencesbetweeneithergrouponany
ofthevariables.Excludingnon-driversfromtheanalysis
confirmed a significant difference in reaction time (P<0.05)
withthedifferenceinaccuracyapproachingsignificance
(P= 0.53).

Discussion

Lithium carbonate is a commonly used drug in
psychiatric out-patients and yet, like most drugs, its
effects on everyday activities such as driving have
received little attention. This study has shown that
compared to a normal population, patients taking
lithium have an increased reaction time. Is this a true
difference?

It could be argued that lithium slows down the
learning process. Therefore, what this study measures
is reaction times at different points on the same
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Do-Do Abuse

S. LOOSMOREand D. ARMSTRONG

Threecasesof prolongedabuseof Do-Dotablets, an over-the-counterremedyfor â€œ¿�coughs,
wheezingandbreathlessnessâ€•,arereported.Theyhaveanamphetamine-likeactionandwere
used as easily obtained amphetaminesubstitutes, in one case to relieve social anxiety.
Withdrawalsymptomssimilarto thosefollowingcessationofamphetaminesoccurredintwo
cases.Do-DotabletsareCNSstimulantsandtheirabusemaybeaccountedforby the fact
that theyperhapsaffectamineneurotransmitters.

Many over-the-counter remedies for coughs and
colds contain one or more central nervous system
(CNS) stimulants. Abuse of such medication is
recognised, but, until recently, infrequently reported
in the medical literature. Most previous reports have
concentrated on the acute sequelae of long-term use
or abuse.

Do-Do tablets, containing ephedrine hydrochloride
(222mg), caffeine(30mg), and theophyllinesodium
glycinate (50 mg), are widely available over the
counter and marketed for the relief of â€œ¿�bronchial
coughs, wheezing and breathlessnessâ€•.The packet
instructions are brief, stating that no more than three
tablets should be taken in twenty-four hours. There
is no comment on possible side-effects or the conse
quences of exceeding the stated dose.

We report, in detail, three cases of prolonged
abuse of Do-Do tablets.

Cue 1

A 33-year-old,separated,unemployedmanwas referred
to the addiction services with a 15-year history of abuse
of Do-Dotablets.He fearedthat hisdrugusewouldprevent
access to his children. His stated aim was to abstain.

His motherand maternalgrandfatherhave suffered
endogenousdepression.His fatherandpaternaluncleare
withdrawn,inaccessibleindividualsandhispaternalgrand
father,althoughnot formallydiagnosed,wasanoddman.

Since childhood he had been reclusive with difficulty in
formingstablerelationships.At schoolhewouldsitcurled
up ina cornerwithgazeaverted,and withoutspeaking.
Becauseof his evident oddness he was bullied.
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