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A REPORT OF TW'O CONTROLLED CLINICAL TRIALS 
WITH A NEW 

NON, PHENOTHIAZINE DRUG 
DIPHENIDOL, 

FOR THE 'THERAPEUTIC TREATMENT OF MOTION 
SICKNESS 

Major C. BERRY, R.A.M.C . 

. Captain J. P. McCONNELL, R.A.M.C. 

Introduction 
MOTION sickness is ofgr~at importance to the Services, as~ in modern warfare it is 
essential to get the fighting man to the combat area in a fit state to engage the enemy. 
Further, survival at sea in small boats after shipwreck, may well be Jeopardized by 
motion sickness leading to prostration and possible death. The incidence of sea
sickness varies considerably but is more likely to occur in small ships such as military 
landing craft than in the big troopships. Personrielliving and working in fore and aft 
positions are much more prone to seasickness than those working and living amidships. 
butspecificduties do not appear to have much bearing on the incidence of the con
dition. Many travellers are never troubled by seasickness but unexpectedly, children 
seem to. be especially prone, however the older the person, the less likely is he to be 
seasick; fortunately, the more experienced the seafarer, the greater his immunity. 
When dealing with Service personnel it is essential to reduce the incidence of sea
sickness to an absolute minimum and the remedy prescribed must be effective with 
few, if any, side effects. There are many reasonably effective anti-seasick drugs 
available but often their side effects may be as 'tiresome as the ,nausea and vomiting; 
in certain key personnel ,such side effects as dizziness, diplopia and drowsiness could 
be dangerous when they are working with intricate apparatus. 

The vomiting centre is sited in the lateral reticular formation of the medulla 
oblongata. This centre does not itself initiate the act of vomiting but co-ordinates 
the activities of receptororgans through afferent . impulses arising in the vestibular, 
olfactory and ocular areas arid to a lesser extenUn other organs (1). There is also 
a chemo-receptor trigger area in the medulla separate from the vomiting centre 
through which most drugs act (2). It is probable that the veratrum alkaloids are the 
only drugs acting directly on the vomiting centre (3). , 

It is now firmly establi~hed that vestibular stimulation is the primary 'factor 
in causing motion sickness and that linear acceleration is considerably more im
portant than angular acceleration (4). The receptors in the cristae of the semi-circular 
canals respond primarily to angular 'acceleration and the'receptors in .the meculae of 
the otolith organs respond to vertical acceleration (5). This problem of vertical 

, acceleration has been known empirically for centuries, as the majority of travellers 
prone to seasickness can often tolerate roll but succumb rapidly to pitching. Psycho-
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logical' factors may also play an important part in motion sickness as may be seen 
by the placebo response often noted in a number of controlled trials. 

Theinultiplicity of claims that have been made for cures of seasickness would 
do credit to any mediaeval Alchemist. In recent decades the prophylaxis and treatment 
of·motion sickness has been rationalized and the majority of drugs now prescribed 
belong to three main groups : the anti-cholinergic drugs, the anti-histamine drugs 
and the Central nervous depressant group, of which the first two groups are the more 
effective. The central nervous depressant group are now rarely used as anti-emetic 
remedies but may still.sometimes be combined with certain anti-cholinergic drugs. 
Hyoscine, an anti-cholinergic drug, is still the standard remedy with a high degree 
of effectiveness which may, unfortunately, decrease after 36-48 hours' therapy (6). 
Both the anti-cholinergic and _ the anti-histamine group of drugs, although often 
effective, have some tiresome ~ide effects such as dizziness, diplopia, dry mouth 
and dro\Vsiness. 

This paper discusses the results of a controlled trial with a new non-phenothiazine 
anti-emetic ·diphenidol, and ,stresses some of the problems associated -with trials of 
this nature . 

Chemistry and Pharmacology 
Diphenidol isa substituted benzhydrol belonging to the anti-histamine group 

of drugs with the formula: 

OH 

ReI 

1,1 diphenyI4(piperidyl)-butane hydrochloride. -

Animal pharmacology investigation shows the drug to be equal to. Chlorpromazine 
. in anti-emetic potency and has only i/14 of the activity of Chlorpromazine in depress

ing spontaneous motor activity in the mouse. Oral doses of diphenidol in rats did 
not produce a significant specific blockade of the conditioned avoidance response. 
Hexobarbital sodium potentiation activity in mice was approximately 1/15 that of 
Chlorpromazine. Anti-histamine activity was 1/3 as potent as diphenhydramine. There 
were no significant changes in E.E.G.Studies, 

In animal tests diphenidol has an acute toxicity similar to that of Chlorpromazine. 
Subacute toxicity tests showed no abnormality in rats or dogs. Rat reproduction 
studies were within normal limits. 
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Design for Trial 
These trials were carried out as double blind controlled trials using diphenidol 

against hyoscine hydrobromide. The trials were undertaken by two separate investi
gators in a. modern troopship of approximately 22,000 tons fitted with stabilizers 
which limit roll but not the pitch'to any great extent. Only "other rank" personnel 
were given the two drugs. The men participating in the trial were divided into four 
groups A, B, C, D, and the troopdecks chosen fo.r the trial were those that would be 
most affected by pitch rathe! than roll. The drugs were dispensed as

i 

capsules and 
were supplied in four separate groups labelled A, B; C, D: Two ofthe groups contained 
capsules with 20 mgs: of diphenidol per capsule and two groups contained capsules 
with hyoscine hydrobromide 0.32 mgs. (1/200 gr.). No attempt at nindomisation was 
undertaken: and no inert controls were used' as there were not sufficient medical. 
personnel to supervise a treble blind trial. Separate record cards were provided as 
shown (Fig. 1). These were desjgned for four participants per card in order to make 
the clerical work more simple. In addition, each participant was issued with a tie-on 
label differently coloured for each "letter"; this was to act as a double check and 
safe-guard to' ensure that the right person was being dispensed the right capsule and 
the results being recorded on the correct record cards. The keys to the groups were 
contained in a sealed envelope which was held by the pharmacist. 

Dosage Routine , 
When bad weather was anticipated immediately on sailing the following routine 

was to have· been carried out 
(a) All participants were given two capsules at time of sailing (40 mg. diphenidol 

'or 1/100 Hyoscine hydrobromide).· 
(b) The second dose (1 capsule) was given 6 hours later or alternatively immediately 

on rising (before ablutions, etc.) as dictated by the time of the first dose. 
,(c) Subsequent doses (1 capsule) were given at 6-hourly intervals for 36 hours 

(omitting "silent" hours unless on duty) and extended to 48 hours or more 
dependiQ.g on circumstances. 

Liaison was maintained with the ship's officers so that effective notice of approach
ing bad weather was available. On notice of bad weather participants commenced 
the above routine. When bad weather developed during the· night participants took 
their first dose at "reveille" and the remained flat on their bunks for two or th~ee 
hours before starting the days routine. . 

One member of the hospital staff was allocated to each group to dispense capsules, 
interview participants and keep the record cards of their particular group; in addition 
they made certain that the participants took their capsules in their presence. 

Assessment 
Failures: Individuals who vomited more than once. 
Moderate: Individuals who voinited once oni)' but had one or more symptoms other 

than vomiting. 
Good: Those with minimal or no symptoms. 

The symptoms recorded were nausea, vomiting, headache, dizziness, drowsiness, 
\ 

,. 
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Anti-emetic Trial SYMPTOM GRADING -
O. ABSENT 

TABLET A-B-C-D 
1. SYMPTOMATOLOGY 1. MILD 

Dosage: Two capsules followed 
2. MODERATE I (Ring as requisite)-

by one capsule 6 hourly 
I 3. SEVERE 

;;, lZ; 
I ~ 0 

RESULT H -§il '" <>: 
NAME CONSULTATION la H H 

gj >' '" GOOD AND DATE AND ~ 
«I '" g 
'" «I .lZ; 0 f;l , 

SERVICE NUMBER TIME a;l I 
lZ; H @; MODERATE REMARKS ... H '" «I 

~ tIl' 

~ '" ~ ~. ~ !il '" NO EFFECT H ... '" lZ; > A A '" III '" , 
I, 

-

; 

, 

, 
/ 

, 

-
" 

f 

-
; 

FORM 209 . N. Normal. D. Dry. s. Excess Sall.vahon., 

Figure .1. 
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'state of mouth (normal, dry or excessive salivation), blurred vision or photophobia. ' 
As far as possible records were compiled from voluntary statements but direct 
questioning had also to be undertaken as many of the sYmptoms of seasickness are 
similar to' those of the side effects of the drugs.' . 

AnalysIs of Results 
The Beaufort Scale was used tdindicate weather conditions at the time of the trial. 
Analyses and reports by Victor J. Smart, B.Sc., M.I.Biol., F.S.S. 

Trial I 
. Beaufort Scale-Force 5 

The trial was carried out on 4th-6th December, 1962 on board H.M.T. Oxfordshire 
on a voyage from England to Malta. There seems to have been some,administrative 
.difficulty which led to more men receiving hyoscine thap. diphenidol, especially on 
the first day. However, the results submitted are suitable for analysis. ' 

Pooling results from all three days, the incidence of nausea and vomiting was 
19/162 (12 %) in men treated with diphenidol and 24/230 (10 %) in the hyoscine group. 
This difference is not statistically, significant. . 

There was no difference in the incidence of side effects of the two drugs. One 
case of blurred vision (mild) was,noted in' a man receiving diphenidol and four cases 
(3 mild and I severe) in men treated with hyoscine. ' 

It appears therefore that diphenidol and hyoscine are equally eff~ctive as anti
emetics. 

Trial n 
Beaufort Scale-Force 5 

This trial was carried out on H.M.T. Oxfordshire from 13th-15th December on 
l;l voyage from Malta to Gibraltar. There were tw~ treatm~nt groups of 80 men each, 
but on 13th December only 28 men received dipheriidol'and 46 men hyoscine; no 
reason is given for this departure froni the original arrangements. On 14th and 15th 
December all subjects seem to have been treated according to' schedule. 

Summing results from all three days of the trial, the incidence of nausea and 
vomiting was 24/188 (13 %) in the group treated with diphenidol, and 17/207 (8 %) 
in the hyoscine group. This difference, also, is not statistically significant. 

No significant differences were noted in the incidence of side effects of the two 
drugs. There was one mild case of blurred vision on 15th December in a man receiving 

. diphenidol; no other visual disturbances were n,oted. 
The results from this trial therefore confirm thy conclusion drawn from similar 

previous trials, that diphenidol andhyosci!le are equally effective as prophylactics 
'against seasickness~ , 

Discussion 
These two trials have conclusively shown, both clinically and statistically, that 

diphenidol is an anti-emetic equally potent to the standard drug used in the Services, 
hyoscine hyclrobromide. The two trials have also shown that the side effects of both. 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-111-01-08 on 1 January 1965. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


/ ;-

C. Berry andi.P. McCdnnell 51 

. drugs are similar in type and extent, during the time they were investigated. It is 
known that the controlling effect of hyoscine in seasickness ,tends to diminish after 
48'hours, but it' was n~t possible in these trials to determin~ whether or not diphenidol 
had a similar disadvantage. As no trials were undertaken in tropical conditions it -
was not possible to determine whether diphenidol caused axeduction in sweating with 
a possible risk of inducing hyperpyrexia; as a number of patients developed a'dry 
mouth with diphenidolit is probable that, as with hyoscine' diminution of sweating 

. will occur.' Further trials to ascertain longevity of effectiveness and action on sweating 
would be of considerable value. ' 

Certain problems have, to. be overcome when designing trials of this nature, not 
the least problem being that of administration: These two trials were successfully 
undertaken because there was full co-operation by the Officer Commanding Troops 
and by the medical staff of the troopships on each bf the two voyages. When the 
co-operation of the troopship's permanent executive and medical staff is half-hearted 
it 'is inevitable that. this will bf\ known by the troops involved who also do not co
operate. The uspal failure is that either patients do not report for treatment regularly 
or that their record cards' are inad~quately and incorrectly documented. In this 
respect certain difficulties occurred on the first day of "Trial Two" when only half of 
the reguirednumber of patients attended for treatment. Except for this one day in 
"Trial Two" all patients attended regularly and all the record cards were weIr and 
properly completed. It is considered essential that in trials of thJs nature,all docu
mentation and drug prescribing should be as simple as possible; unless one has been 
at sea in a troopship in bad weather it is a~most impossible to appreciate the difficulties 
in controlling an anti~emetictrial~ especially when one must remember that the medical 
staffs themselves may be effected. Another major proble~js that the commencement 
of the trial and the duration of the trial is uncertain. The ideal would be to sail frOnl 
bas-e immediately into bad weather and for the bad weather to continue for a minimum 
period of two to three. days; too short a period of bad weather does not allow of a 
proper evaluation of the drug.' 

.. As psychological factors undoubtedly play a part in seasickness one must allow 
for a "placebo response" when evaluating an anti-emetic drug. It would therefore 
appear desirable to include an inert control in the trial as well as the comparative 
drugs. This is difficult because it wotild :m:ean a considerable increase in the numbers 
of participants arid therefore an increase ,in control stitff. The only information 
obtainable for comparison would be to take the numbers of those vomiting who were 
not on any anti-seasick remedy; it must be remembered however that these figures 
might be misleading as if they had hll:d a placebo; the non-vomiting would probably 
be higher. 

How then should an evaluation of a seasickness remedy be ,undertaken? Primarily' 
a sufficiency of trained personnel must be available to muster participants at agreed, 
times, to annotate record cards cqrrectly and to ensure that participants take their 
tablets. In the case of "Trial Two" the request from the War Office to undertake 
the trial was received only 24 hours before sailing from Malta. This made pre-planning 
difficult as all troops returning home had been allocated specific duties and there was 
but little time tore-allocate men for the trial in suitable mess-decks. Further, this was' 
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the troopship's final voyage and the hospital staff were heavily ~ngaged in preparing 
to "pay' off" at Southampton and so found it difficult to sp~re the time' to undertake 
the work of the'trial. This explains the reason for the poor muster onthe first day 'of 

" , Trial Two but we would like to record how efficiently. the permanent medical staff 
of the troopship' co-operated. 

The type of ship being used in an anti-seasick ,trial is important and although 
much work in this field has been undertaken in experimental taIlks where the physical 
conditions can be simulated it is considered that clinical trials for anti-seasick remedies 
can be best undertaken in ,ship~~uch as landing craft, mine sweepers and similar 

. naval v~ssels. Undoubtedly ~he fear that i~ engendered inthe inexperienced traveller " 
in a storm at sea, especially, in the cold and dark miles from land must have a bearing 
on the degree of incapacity associated with seasickness. It is probable that several 
types .of ship should be, used before a final evaluation of the drug concerned is made, 
as many indiyiduals who are not sick in one type of ship may well be sick in another 
type. It would also appear essential that these trials should be carrie.d out over a 
minimum period of 48 hours so that the duration of effectiveness of the remedy can 
be investigated, and it is important that anti-emetic remedies should be used prophy
latically; indeed hyoscine may fail to provide relief if given as therapy for motion 
sickness (7). 

The side effects of anti-emetic drug are important and· men may be unable to 
carry. out intricate .work because of these side effects. It would appear desirable to 
investigate the po~sible side effects of new anti-emetic drugs in volunteers asho;e, 
especially si<ie effects such as drowsiness, diplopia, and possible "eai'ly disturbance . 

. of co-ordination. ' , 

Conclusion 
Two double blind t~ials to evaluate a' new non-phenothiazine anti-emetic 

. (diphenidol) were carried out on two voyages in a troopship in 1962. A clinica1 
and statistical evahiation of the results'showed that diphenidol is as effective an 
anti-emetic as hyoscine hydrobromide with similar side effects. The problems and" 
difficulties of conducting anti-seasick trials have been discussed and the question 
of investigation of side effects has been raised., ' 
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