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Risks at Work from Medication
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The Health and Safety at Work Act (1974) has engendered awareness, both inside
and outside industry and in the professional press and the national media, of the
many problems related to the maintenance and improvement of safety standards.
Most attention has naturally been paid to the hazards inherent in some work

situations, particularly to the undesirable effects on health of exposure 2t work

£0 certain environmental conditions and any consequent morbidity and mortality.
We can regard the worker as exposed to 'external pollution' in this respect:
although any adverse effects of exposure t© such substances are the result of their
'ntroduction into the body, Poth exposure and intake are inyoluntary.

The other side of the coin concerns the pOSSible effects of the worker's own
fealth on nis performance and consequent safety at work. One agpect of this is
the risks .¢ work from medication: this includes medicines prescribed by doctors
and those available over the counter. The term 'drug’ is used for these medicines

the drugs of addiction and abuse are not discussed. The voluntary intro-
duction into the internal environment of chemicals, usually in the form of medica-
tliri, and particularly their unnecessary consumption has been called 'internal
Pollution' (Warburton, 1977).
The field on which 1 shall concentrate is that of certain psychotropic drugs,

deluding those ywidely prescribed at the present time. These are the hypnotics,
Sedatlves and minor tranquillisers which have proadly similar effects. In addition,

" shall touch on the antihistamines which are the only compounds ! shall mention

that ..o available for self-medication in Great Britain. Alcohol, the most popular

Echotroplc 'drug', will be mentioned oply in its relations with other medication.
therapies, such as those used for controlling ©1ood pressure, are still being

evaluated, and will not be discussed.

The responsibility for any hazard at work related to the consumption of medi-

ation lies with two groups: first, on the medical profession which prescribes,
and, secondly, the pharmaceutical industry which prepares the compounds. Data
sheets on medication are prov1ded for prescribers by the manufacturers and all
Averse effects should be included; some information should also be available
“hen products are bought ever the counter.

Information on 4py possible adverse effect should be transmitted to the

Patient, and the medical profession, which bears the responsibility £OT writing =
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prescription, should take the precaution ©f checking o= the nature of the patient's
work and give adequate warning both on any relevant adverse effects and on the

correct yay to take the tablets pregcribed, making sure the patient understands
this advice. This is especially important when medication is taken for the first
time. Doctors should also assume that most Of their adult patients drive a motor
vehicle; with 21 million private driving licences in Great Britain this is much more
likely than not.

Patients should be alerted to the fact that some medicines, though necessary,
do have undesirable effects that might affect safety, and should maintain the

right to ask their doctors about this and to inform their employers if it is appro-

priate. Management have a regponsibility for gafety at work and should be alerted
by employees and/or occupational health staff co any potential hazard co the
individual worker or to others, from = giyen individual's medication if he is wyorking
in hazardous situations, which may possibly contribute to accidents or near
accident situations. The Post Office is taking = lead in this field.

However, it would be naive and gigplistic t© attempt t° devise a risk benefit
formula applicable to all medication, with a =zero on the risk side of every
equation: and if there is a glight risk, which is ]ikely == be ynquantifiable, we
must never discount the potentiagl bemefits. Indeed, in certain cases the medica-
tions I shall discuss later, where their use is clinically necessary, may be keepj_ng
some people at work more gafely than they might be without their therapy. 'We
engage in an unbalanced science that quantifies risk and not benefit' (Feinstein,
1972) and have to gpply what has been described as 'an eppiric but balanced
scheme of assessment that is sometimes called common sense'.

Therefore we must first consider the problem in relation to the raison d'etre
of the medication, that is, the primary illness. The majority of people have an ill'
ness pneeding some definitive treatment at some gtage in their working life and !
must emphasise that, in most instances, the patient who needs a Specific treatment
will, if at work, be safer with it than without. Many serious chronic illnesses fof
which regu]_ar maintenance treatment is needed, such as substitution treatment
for endocrine disorders or pernicious anaemia, are examples of necessary treat’
ment which has to continue to maintain anm active yorking life. Two major ar
nesses come into this category: diabetes mellitus and the epilepsies' The majority
of diabetics are working well within the limits of their own safety. However, thoSe

on insulin treatment pgy not always be able to undertake work where restriction*
leading to 1isolation in space and/or time are a necessary part of that Occupation.

Epilepsy is perfectly adequately controlled in yery 1arge numbers of those afflicted

and work situations are open t° patients whose seizures are controlled

many
this way. Obviously, medication is necessary £or such people to continue at Work'
But certain occupations will not Dbe pogsible and, because of the proplem*
associated with adjustment ©f treatment, shift work is inadvisable.

Whether the patient is fit to work because of the ypderlying illness is the firsl
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question that must be answered by his own doctor or other medical advisers. This
can be summed up by @ modified version of the three questions the Civil Aviation
department suggests that pilots taking permitted medication ask themselves before
flymg (Kelly, 1973) and which 1 would urge that the medical profession should
always remember to ask, when adviging those who are at work.

1 Is the patient fit to do his work?

2 Does he really need this medication?

3 Has he noticed any adverse effects, particularly those that may affect
safety aspects °f working life?

Adverse effects may be due primarily to the active principles of the drug itself in

n?i'mal doses and may be exaggerated by prolonged repeat prescriptions; for
Y P

Sample, drowsiness from daily tranquillisers. Secondly, there are gpecific 'toxic

adverse qryg effects produced by idiosyncratic hypersensitivity or allergic
actions. The third important type of adverse effect is due to the combination of
tV? or more compounds one of which may be alcohol. The combinations may be
additive (as with alcohol and the hypnotlcs) °T may result in one of the drugs
elng metabolised too rapidly and, hence, falllng to achieve its desired therapeutlc
effect because the other drug is = potent hepatic enzyme inducer. It is the first
category of adverse effects that I wish to look at in detail.
My own interest in this subject developed while I was working at =» Employ-
ment pehabilitation centre attempting to assess objectively both the health and
fitness for work of the diverse clientele. Attempts te forecast work potential
© naturally difficult but when mapy Of the clientele concerned were reqularly
IeCelVINg either repeated doses of diazepam ©* other anxiolytic drugs by day o
A . .
ere sufferlng from the persistent after-effects of regular and often 1arge doses of
ypnotics taken each night, it became problematic. Slowness of reaction, lack of

" attention, and poor motor co-ordination could have existed before treatment and

might be worse after treatment ends but these combined with a lack of subjective

avvareness of impaired performance made one Suspicious of drug effects; relatives
?Ccasionally provided = clue. Performance in the Centre workshops and perfor-
mance .s judged by the occupational psychologist's tests could both be affected.

doCctors often assess the effectiveness of treatment by looklng at ‘'hard' or
antlflable data, while other 'soft' data, such as effects on daily life and its
nvenlence are rarely taken into account (Feinstein, 1972). Yet effects on per-
rrnance ay Pe measurable in an experimental situation and the measurements
may well be applicable by inference to the thergpeutic situation. There is little

')rrnatlon on the poggiple role of perceptual or motor defects or disturbances in

tlan and their effect on the machine. Such defects may be permanent or
ansient gpq. if transient, may Pe related to the taking of medication. We wish to
t .
colleagues to these poggible hazards.
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In the last few years, since the beginning of the ‘benzodiazepine bonanza'
(Tyrer, 1974), increasing attention has been given to the immediate and delayed
effects that this class of drugs has on performance, particularly on skilled perform-

ance. Observations on the barbiturates in the 1950s had indicated that measurable

effects, including impairment ©f attention, visual perception and gbility to com-
pute, continued for some hours after administration. Over the last 10 to 15 years

the previously widespread wse of barbiturates by prescribers has steadily declined
Y

because of their particular attributes related to tolerance and addiction, and their

power as central nervous gystem depressants which made them an effective

method of suicide.

Henry Miller, writing in 1973, thought that the area of psychotropic drugs was
'the most important growing point i therapeutics' at that time. The treatment Of
the schizophrenias with the major tranquillisers and of the depressive illmesses

with antidepressants has resulted in more effective treatmenc and greater control

of therapy. The wuse of the pajor tranquillisers 2nd antidepressants has ensured
that many people with chronic psychoses are now able to live a much more normal

life in the open community. However, many physicians feel that the benefits
of the minor tranquillisers and the risks of their excessive use should be questioned
(Dunlop, 1970; Lancet, 1973; Parish, 1974).

It is clear that many patients continue to receive repeat prescriptions from
their doctors (Wade, 1977), and there is evidence that some hypnotics, sedatives
and minor tranquillisers are over-prescribed 2t present (British Medical Journal,
1974; Dunea, 1977; Howie, 1977). Dunnell and Cartwright (1972) surveyed *
sample of the adult population in Great Britain for two weeks in 1968. They
found that 5 per cent of all medicines were gedatives, sleeping pills or tran-
quillisers, the fifth Jargest group Of medicines, after analgesics, laxatives, antacids
and nutritional gypplements, @l of which of course can be bought over the
counter. One-fifth of all pregcribed medicines acted on the central nervous system
and in only omne in five of such instances could the patient recall being advised
about adverse effects, or the dangers ©f driving, e~ the dangers ©f taking alcohol-
A quarter of the medicines pregeribed = year or more before were for the Central

nervous gygtem (mainly tranquillisers, sedatives and hypnotics) and ome in 12
adults had taken such drugs for one year or more. One in five of all prescriptions

had been repeated 40 times. It is propable that many repeat prescriptions are POt
medically necessary and it is obvious that the onus of adjusting e terminating
treatment should in most instances be on the doctor, not the patient. Prescriptions
by family doctors account for over 90 per cent Of the cost of pharmaceuticals; the
hospital sector of the NHS contributes less than one-tenth of the total drug bill
(Wade, 1977).

The background to the present level of prescription of such grygs is ome of 2
steadily increasing mumber of prescriptions of non-barbiturate hypnotics, together
with a steady increase in the presCl’iptiOH of such compounds for use by day
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Table 1. Number of prescriptions in millions England and Wales (0ffice of Health
Economics, 1977).

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

Hypnotics

(barbiturate) 17.2 16.8 16.1 15.3 13.1 12.2 11.7 10.5 9.6 8.6
Hypnotics

(non-barbiturate) 2.7 3.5 4.8 5.8 5.9 6.6 7.7 8.4 8.8 9.5
Tranquj_llj_sers 10.9 12.5 14.7 16.0 15.4 16.0 18.4 19.5 20.6 21.5

tranquillising agents, With = gteady decline in barbiturate pregcriptions (Office of
Health Economics, 1977) (Table 1). The increase has been mpainly in the minor,
rather than the major tranquillisers (Blackwell, 1969). For England and Wales the
total number of prescriptions rose from 30 million in 1965 to 40 million in 1974.
This figure includes barbiturate and non-barbiturate hypnotics, but if the bar-
biturates are excluded the figures rise from 14 million to 31 million over the ten-
Year period.

Table 2 shows the percentage of different age groups, for each sex separately,
who had consumed anti-anxiety compounds and/or sedatives in the pIEViOUS year
I» the UK. The same gurvey also showed that in the UK 5 per cent of men and
12 per cent of women (8.5 per cent of all persons) had consumed these drugs on a
dally basis for one month or more during the previous year a@nd that the pogsition
Was gimilar in other countries (Baiter et al., 1974). A recent gyrvey in Germany

2,000 people aged 50 showed that 15 pey cent Of men and 27 per cent of
WOmEnN were peqylar and recent users of tranquillisers (Pflanz et al., 1977).

The main advantages ©of the benzodiazepines over the barbiturates are gafety,
eVen in yory large doses, and rare physical dependency; and as they are not hepatic
fnzyme inducers at the dose normally prescribed, they do notc interfere with other
Il treatment. However, some of their disadvantages are as follows: they may
Cause drowsiness and confusion and in many cases lead to measurable residual

effects on skilled performance; they add to the effects of other central nervous

Table . Percentage ©f each gex/age group using anxiolytics/sedatives in 1971 in UK
Walter o al., 1974)

Age 16-24 25-34 35-44 45-54 55 -
Males 4.5 3.1 9.2 9.6 13.9 All Males 8.9
Females 17.2 20.1 15.6 23.6 18.6 All Females  19.1

All Persons 14.2
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system depressants such as alcohol; they may occasionally produce psychological
dependency, and in some instances they can lead to yppredictable aggressive
behaviour. It is the first two of these disadvantages that are relevant to possible
risks at work.

Studies of the immediate and residual effect of diazepam on performance have
used various tests which fall into six main categories, including ability to sustain
concentration, or attention and yigilance; decision making; learning @nd memory;
psychomotor performance and perceptual motox skills and reflex gpeed, In all
these tests, with the exception ©f simple refleX response, impaired performance
has been shown after intake of therapeutic doses of diazepam (Kleinknecht and
Donaldson, 1975). Because such motor skills relating to co-ordination are im-

portant in the context of driving and because alcohol is well known as one of the

most important drugs affecting all these pypeg of skills, the authors gyggested that
the interaction of these two substances has great importance. They also emphasised

that gubjects taking diazepam were unaware Of their own impairment ©f perfor-
mance, and that alcohol and diazepam taken together resulted in decrements greater

than when either drug was taken alone. With respect t° driving, a lack of aware-
ness Of one's own impairment may be especially hazardous. One of the 'virtues'
of the barbiturates was that the hangover effect produced by them was such that
the Subject was often aware that he yas, in fact, still under the influence of a
drug, but this is not the case with many of the benzodiazepines.

Nicholson (1976) has reviewed the residual effects of hyppotics and discussed
their implications outside the world of aviation medicine in which his own work

was done. Hypl’lOtiCS have been looked at within the therapeutic range of doses

and some have been shown to impair performance significantly during the day

after a sleep-inducing dose at Ilight. Nicholson emphasised that the type of skills
tested and shown to be impaired in these studies, which have led to a ban on most
hypnotics for pilots, are likely also to be affected in other skilled work. The work
of Nicholson and his group, using mainly tests of visuo-motor co-ordination, has
shown that the effects of djazepam are short-lived and that, if it is used as ®
hypnotic at night, by the time the gybject is awake and at work the following
morning any residual impairment will have disappeared and the gybject's perfor-
mance will have returned to its normal level. This is not the case with one Of the
most commonly used hypnotics in Britain  pitrazepam, which causes a marked
reduction of performance that persists throughout the whole of the gsubsequent
day (Nicholson, 1976).

Bond and Lader (1972) reached similar conclusions on the residual effects of
hypnotics and confirmed that lack of awareness of impaired performance 2fter
nitrazepam 2t night may persist, even when the jmpairment is obvious. The ability
to perform simple repetitive motor tasks was most impaired, and reaction time
was 1ncreased. They felt it essential that peop]_e taking therapeutic doses Of
hypnotics should be warned of the 1ike1y residual effects. The effects of 0CCasional
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sleep deprivation have been shown to jmpair subsequent performance less than
the effects of standard hypnotics.

Dunlop (1970) has estimated that approximately ©m night's sleep i every
ten in the UK is hypnotic-induced. If this is so, many unsuspecting people are
llvmg and yorking, in addition to sleeping, under the influence of an hypnotic
With pergistent effects, such as pitrazepam, @nd might well perform better with-
?ut it, However, when sleep is a problem, and particularly where it may be related
t . . : . '
© the nature of the work involved (for aircrews in long distance fhghts, for
some shift workers and those working =t night) hypnotics may be essential for
enough rest. Those without residual effects on performance, such as diazepam,
Would seem to be the treatment of choice.

It is important in future evaluation of drug effects on performance to look at
differences between groups and between subjects, as there is great variation in
response to psychotropic drugs (Sambrooks et al.,, 1972). Doctors should bear

*h1 . . ' ' . ] ] .
his in mind when prescribing and should review prescriptions, when geeing

Patients, so that a hypnotic is selected for the individual which will suit him and
his occupation. Tyrer (1977) recommended that the initial prescription should be
‘T two weeks or less and that the reason for the ‘ntion should be reviewed
prescription
WNENEVET the patient was seen again,
Changes in an individual's reaction times after hypnotics have been shown to
related to plasma level. Increasing doses were related to riging plasma concen-
tration of the drugs concerned and te changes in reaction time, and a relationship
Was gshown between the peak plasma concentration and the overall effect of the
A
rug (Curry et gl,, 1977). Great individual variation occurs with the same drug,
€ blood level of after a standard dose to 29 varied a
diazepam given subjects by
act°r of more than 20, after a glven time interval (Garratini et al., 1973). These
Afferent 1evels may be important, as they correlate with the degree of drowsiness,

t
@ any rate after one dose, shown py the subjects. If dosage is repeated it has been

hr)Wl’l that, with a dally dose of nordlazepam (one of the main metabolites of
benzodlazeplnes) taken as clorazepate for 14 comsecutive days, the plasma
c?ncentration varied conmderably between the six sub]ects studied and also that,
a'ter treatment ceased, plasma levels took several gayg to return to pre-treatment
levels (Curry, 1977).
Although usually taken over a much shorter period of time than many of these
" Psychotropic compounds, antihistamines induce drowsiness and inattention. They
&7¢ known to be central nervous system depressants and have been shown to pro-
© significant impairment Of hand/eye co-ordination in normal pegple, probably
Y @ direct central effect (Large et al., 1971). Most of these products for sale
?Ver the counter are now marked as potentially hazardous when used in relation
0 driVing and work on heavy machinery. The antihistamines are yidely distributed
. various 'cold cures' and in anti-travel sickness compounds and their adverse
fects .re increased by @alecohol. 1t is important that this should be made
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known to patients if antihistamines are prescribed, and if they are bought over the
counter this should be indicated on the packet.

Two specific accidents illustrate the possible contributory role of medication.
First, in the investigation of a fatal aircraft accident a combination of medicines
and other preparations was found in the pergongl effects of = very experienced
pilot who, by stalling his small monoplane, was killed together with ome of his
EWo passengers (Underwood Ground, 1975). Apart from three unbroken bottles
of whigky, ome of which had been gpened, other items found included a hip flask
(containing 2 very small amount of whisky) and other compounds @s follows;
numbers of capsules ©f chlordiazepoxide (one of the first benzodiazepines to Pe
introduced) ; an inhalant for asthma containing adrenaline, atropine and papaverine;
a 1arge bottle of mist. Kaolin and Morph.; an anti-amoebic compound; a half empty
tube of Alka Seltzer; codeine taplets, vitamin Bl compound, and antihistamines
cyclizine (Marzine). The conclusion was that in this accident alcohol was the
primary contributory factor but in the peport the additive effects which the
benzodiazepine and/or antihistamine might have had were emphasised. N© pilots
are, Of course, allowed to fly if they are taking hypnotics, although seme relaxation
with regard to this rule has recently occurred. Because of its very short effect on
performance, diazepam is allowed in gingle doses of 10 mg or less, only foF
inducing sleep (Nicholson 1977).

Diazepam was referred to in a preport ©f a railway accident in Scotland in 1974.
The driver of the train had recently been prescribed diazepam by his own doctor.
The expert to whom the case was referred stated that in work such as that of a
train driver on a familiar youte, reaction to different stimuli would occur with 2
minimum of attention: if the level of attention had been depressed by the
sedative effect of a qrug, speed of reaction to a potentially dangerous situation
could be reduced. The report recommended advising staff whose duties were con'
cerned with train movements, or who worked near rail tracks, to enmsure that their
doctors were fylly informed of their occupation When any prescription w=as given
and that advice could also be obtained from occupational health staff of British
Rail, and that the British Railways Board should bring to the notice of all staff
certain medications 'which might impair the proper performance of their duties
(Department ©f the Environment, 1975).

In the latest edition of Medical pgpects of Fitness to Drive, studies on drugb
and (riying were summarised in 1976. In one gtudy reported, fOUT per cent of &
large number of drivers regarded as having been at fault in just over 2,000 accidents
occurring ever a four vear period in Britain were judged to have had their driving
impaj_red by drugs other than alcohol (Havard, 1976). The Blennerhassett Com'
mittee considered that, although drugs accounted for perhaps only 100 cases
detected each year as compared with over 50,000 related to drinking, impaj_rment
of driving skills from medication was likely to be underestimated because it is s©
difficult co obtain proof of consumption ©f drugs compared with alcohol (Depart'
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ment of the Environment, 1976). In this context, professional drivers and private
drivers are rather different, and I must emphasise again that in yery many cases
people will be driving more gafely with their therapies than without. But a doctor
rnust think very carefully when prescribing hypnotics, sedatives or tranquillisers
“r . professional driver, and gpecial attention should be paid to the dangers of
Unwanted interaction with other drugs, especially alcohol. Silverstone (1977) has
ernphasised that, as between three and five per cent of drivers are taking psycho-
~ tropic drugs at any given time, and as over half these drugs are likely to be minor
tranquillisers, there is a considerable number of drivers at risk from possible
adverse effects of such drugs on related motoxr skills. He felt that benzodiazepines

Were a potential hazard because they impaired psychomotor function and pmight
atfect both jydgement and ear handling. However, he also gtrongly emphasised
that further epidemiological studies with controls were badly needed.

Evidence has been produced of both the 1]ahoratory’ and 'epidemiological'
, type showing that diazepam w=s = 'significant although relatively minor causative
factor' in some serious road traffic accidents in Norway: there was a considerably
?reater prevalence of drivers in the accident group with evidence of diazepam

and/or alcohol in their blood than in the control group examined (Bei et al.l

*975) Because it included a 'control' group (although not perfectly matched) ,
“ Which is ,u.e, and related to the driving situation, it is an important study. In the
field of yoad traffic accident studies the importance of alcohol pey se is well known
“ut it has extra 1mportance because it enhances other central nervous system
“ePressants. all patients o= such medication must be told by their prescribing
"2etor that alcohol will exaggerate any Side effects, and, if bought ever the
c?unter, this should be clearly marked on the preparation.

Can it be assumed that there are instances when accidents might not have
happen6d but for the intake of certain medication? These may not be numerous
a5 they are mot overt, it 8 impossible 2t present te assess their gignificance ir
- Nation co the type of accident or injury, or the nature and type of the jndustry
c?ncerned. Medication has probably contributed to some driving accidents, and
may therefore be regarded =s = potential contributory cause of other accidents
until further evidence is available. Can evidence collected in experimental condi-
tlons pe extrapolated to the 'real life' situation of either driving or work? Further
ar>d pore adequate data must be collected before such assumptions can be vali-
dated; however, by bearing in mind the poggiple association between medication
afld/or alcohol and accidents, a primary concern with the preventjon of accidents
Can be stressed.

In conclusion, there is a gteadily increasing mumber of prescriptions for minor

tranquillisers and hypnotics. Together with evidence relating to repeat prescribing,
" seems likely that many people °f working age =¥ consuming these medicines at
stnie stage of their working life, probably unnecessarily in some cases. There isa
kreat deal of experimental evidence that the consumption of these drugs results in
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both immediate and residual impairment of performance of tasks related to those
in skilled and other work. There is some epidemiological evidence that con-
sumption of these medications, particularly in association with g3lcohol, can be
associated with greater liability to road traffic accidents. Although neither of
these typeg of evidence is yeor entirely satisfactory, it seems reasonable to gyppose
that these pgychotropic compounds might Pe contributory factors co some

accidents at work. There are as yet no reliable data on the relation of such medica-

tion to occupational accidents and thought s being given t© possible ways IP
which this field might be studied. However, the onus lies clearly on doctors pre-

scribing such medication to enquire into their patients' occupation, to indicate
possible adverse effects and to supervise the continued use of such compounds,

and on pharmaceutical companies to enmsure that products available over the
counter, which include antihistamines or other compounds with similar effects,
are clearly labelled with appropriate warnings. A recent collection of essays from
America, critically examining seme of the problems ©of health care gygteng in an
affluent gociety, is entitled poing Better and Feeling Worse (Knowles, 1977). '
suggest that, with the increasingly widespread, and perhaps uncritical use of some
psychotropic medicines, many working men and women will be feg]ing better,

but doing worse, and that this might result in risks to safety, the responsibility
for which rests basically on the medical profession.
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