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SUMMARY. It is necessary to assess the cardiovascular risks of police officersin order to address the issue of police
officer safety, as well as the issue of public safety. In the past there has been a tendency to determine these risks

according to the presence or absence of demondrable ischaemia

Increased understanding of pathophysology of coronary

vascular disease leadsto a different approach to this problem. This modified approach is discussed.

Journal of Clinical Forendc Medicine (1995) 2, 199-204

The state of a police officer’s coronary arteries has
obvious implications for the police officer's personal
hedlth. There are aso implications for the public safety.
These implications may be divided into two broad
categories, the first being the ability to do the job, the
second is the risk of sudden incapacitation.

There is a significant physical ability requirement to
do police work. * A police officer may be required to
run, to grapple with suspects or to forcibly restrain
violent or combative individuals. There may be require-
ments to lift and carry objects or people. Clearly, the
police officer who has active ischaemia on effort is at
risk if expected to perform these sorts of tasks. Since
the performance of such tasks is often intrinsic to the
protection of the public safety, it follows that when the
police officer cannot do the physical aspects of the job,
the public safety isin jeopardy.

With respect to the risk for sudden incapacitation,
the same sorts of arguments apply. A cardiac event that
results in incapacitation is usually a manifestation of
myocardial ischaemia, with or without infarction.* There
is good evidence that exercise, particularly sudden onset
of intense exertion, may increase the likelihood of a
sudden cardiac event.® If a sudden cardiac event occurs
during the performance of a task critical to the public
safety, then the public safety is jeopardised. The easest
example of such a task is pursuit driving. In such
circumstances, the sympathetic nervous response  gives
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rise to physiological responses in the cardiovascular
system that are very similar to the responses seen in
exercise. Sudden incapacitation due to arrythmia might
have disastrous consequences during high speed  driving.
Alternatively, if a police officer were to become suddenly
incapecitated while protecting the public in some manner
such as crowd control, the public would be unprotected.
Similarly, the police officer or a co-worker might be in
jeopardy.

For these reasons, it is important that when a police
officer develops coronary disease, he or she must be
carefully assessed to determine these risks in the context
of the job that the police officer is doing. This context
is crucialy important. The impact of exertional angina
on a police administrator’s ability to safely do the job
is clearly not the same as the impact on a general duty
constable on patrol. This discussion is meant to apply
to police officers doing operational, front line police
work and may not be applicable to police speciaists. A
cardiac event, in this context, is seen as the clinical result
of myocardial ischaemia whether or not the ischaemia
is sufficient to produce infarction. When the police
officer has undergone myocardial revascularisation the
procedure may be interpreted as an attempt to correct
ischaemia. For this reason the guidelines for return to
work after an event, such as a myocardia infarction,
may be applied to the police officer who has undergone
myocardia revascularisation in an attempt to correct
ischaemia. Physicians who count police officers among
their patients, or who provide medica advice to a police
force, are frequently tasked with the job of determining
fitness to return to work for a police officer who has
undergone a cardiac event.
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ASSESSMENT OF RISK FOR ISCHAEMIA

When trying to assess the risks associated with coronary
disease it rapidly becomes apparent that there are two
sorts of pathophysiology to consider. The process of
coronary  aherosclerosis  with  progressive  narrowing  of
the coronary arteries by atheromatous plague represents
one pathophysiological process. This is the process that
has traditionally been measured and quantified. There
are reliable methods for assessing this process. The
second process is that of ‘plague accident'® The risk of
plaque accident is harder to assess, but plague accident
is probably an important mechanism of sudden cardiac
desth®” or incapacitation. It is this latter mechanism
that is probably what we used to call ‘acute coronary
insufficiency’.

With respect to coronary atherosclerosis that is stable
or slowly progressing there are straightforward tech-
niques that can be used to assess the adequacy of
myocardia perfusion. The resting electrocardiogram is
a commonly used tool but it has very poor predictive
vdue® If the cardiogram is very abnorma one can infer
the presence of significant coronary disease in most
cases, but the opposite is not true. A norma cardiogram
is of little use in ruling out coronary disease®®  Exercise,
or treadmill, cardiography is somewhat more useful and
a positive treadmill test is a reasonably good indicator
of dgnificant coronary occlusion. Once again, however,
a negative test helps to rule out major obstruction to
perfusion at the time of the test.? It certainly does not
rule out significant coronary disease which has yet to
become sufficient to cause myocardid ischaemia.  Stress
thalium testing has many of the same drawbacks but is
probably more sensitive and specific.’

Notwithstanding their limitations, however, these tests
do have a very important place in the assessment of
police officers suspected of suffering coronary  disease.
The presence of myocardia ischaemia at rest or on
exertion is correlated with an increased risk of sudden
incapacitation.*  In addition, the presence of angina or
anginal equivalent symptoms will impact upon the police
officers ahility to perform some of the tasks intrinsic to
the job.

The Royal Canadian Mounted Police has developed
a policyt which will restrict members who have evidence
of active ischaemia from operational duties requiring
heavy physica exertion or performance of tasks critical
to the public safety. Evidence of active ischaemia is seen
as a postive treadmill test, a pogtive dress thalium test
or angina.

The difficulty that emerges from this approach is the
problem of assessing an individua without signs of
active ischaemia but with known coronary artery dis-

ease. This is the stuation faced by the physician who is
assessing a police officer who has enjoyed an apparent
full recovery from a myocardial infarction, or who has
undergone some form of myocardial revascularisation
and is now symptom free.

It may be tempting to assume that the post infarct
paient who is free of symptoms can be viewed as cured.
Similarly, it may be tempting to see the post operative
patient as someone in whom the problem has been
‘fixed'. Unfortunately, this is rarely the case
Atherosclerosis is a metabolic disease which is wide-
spread and progressive. To view this condition as an
issue of ‘blocked pipes is an oversimplification.

ASSESSMENT OF RISK FOR PLAQUE ACCIDENT

While it is true that the final common pathway leading
to clinica disease or death is mediated through the
obstruction of arteries, it is the process whereby the
arteries become obstructed that is the real disease. The
coronary arteries may be gradudly occluded by ahero-
sclerotic plaque, or suddenly occluded by plague acci-
dent. That the metabolic disease persists is apparent
from the fact that most patients who undergo bypass
grafting or angioplasty suffer recurrent cisease®t In
ome cases, the disease is manifested by the gradud and
progressive obliteration of the vascular lumen, but in
other cases it is the sudden occurrence of vascular
obgtruction, through the mechanism of plaque accident,
and thrombosis formation which precipitates clinica
disease.

Techniques for the assessment of progressive athero-
scleross have been discussed. We now turn our atention
to the problem of trying to predict the likelihood of
sudden plague accident.

For many physicians in practice today, the ‘gold
standard’ for determining the severity of coronary dis-
ease has always been the coronary angiogram. It is
commonly perceived that high grade obstruction rep-
resented severe disease while low grade obstruction
represented less severe disease. This model works reason-
ably well in terms of relatively sow growing lesions
restricting myocardial perfusion. Indeed, this model
explains exertional ischaemia nicely in terms of an
unequal balance between supply and demand.
Unfortunately, there is reason to believe that less
obstructing lesions may represent more of a risk for
plague accident than some of the higher grade
stenoses. "1520  Thisleaves usin adifficult position when
trying to provide advice to a police officer, or a police
force, on the basis of an angiographic report. A high
grade stenosis is clearly a danger but so, too, may be a
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relatively mild obstruction caused by newer and less
stable plaque. Indeed, the presence of coronary disease
is usudly determined, initidly, by symptoms. The pres
ence of active ischaemia is confirmed by treadmill or
stress thallium, and the angiogram is useful to the
surgeon or interventional cardiologist who is contem-
plating a revascularisation procedure.

In terms of predicting the likelihood of future plague
accident, once it is known that coronary disease exids,
the angiogram may be of little benefit to the clinician.

How then, in the absence of objective evidence for
high grade coronary obstruction, or for active ischaemia,
is the police officer’'s risk for a future cardiac event
estimated? Probably by assessing known risk factors.
Indeed, there is some evidence to suggest that the well
known risk factors for cardiac events exert their actions
by modifying the risks for plaque accident”® There is
also reason to believe that such risk factor modification
may even cause regression of plaque with reduction of
the risk for plague accident. %

Beginning with the risk factor of hyperlipidaemia, or
dydlipidaemia, there is now convincing evidence that
plaque size and composition is correlated with the risk
of plague accident and coronary thrombus forma
tion. 21?22 There is also good evidence that serum lipid
levels correlate to the size and composition of plague.
More importantly, it appears that by reducing the size
and lipid content of an atheromatous plaque, it is
posshle to reduce the risk of plague accident and hence
the risk of a cardiac event. Indeed, it is encouraging to
note that even when obvious regresson of plague is not
apparent, plague stabilization may occur.2?

Hypertension is a well known risk factor for acute
cardiac events. °2  This risk factor may act by affecting
the fibrous cap of the atheromatous plaque. The cap
tension, or circumferential wall tension, is given by
Laplace's law. The higher the blood pressure, the higher
the cap tension.'>?* Similarly, blood pressure induces
both circumferential tension and radial compression of
the surrounding vessd wall.1>2* Other important haemo-
dynamic factors may include plague fatigue as well as
circumferential bending and longitudina flexion. Simply
stated, the greater the pressure, and the greater the
haemodynamic turbulence, the greater the chance of
cracking the fibrous cap and exposing the thrombogenic
fatty core of the plague to the circulating blood.

Cigarette smoking is a well known risk factor for
sudden cadiac events. 9% |t is aso known that smok-
ing cessation results in a rapid reduction of cardiac
risk.® This action of cigarettes may be mediated by
vasospasm or by increasing the risk of plague accident.
Certainly, smoking seems to promote lipid oxidization?
and create more extracellular lipid in the plagues®

Smoking also impairs endothelia function.?® It is prob-
ably through some combination of these actions that
cigarette smoking increases the risk of plague accident.

Exercise, in the context of risk for cardiac events,
requires careful examination. A small fraction of myo-
cadid infarctions are associated with exercise®®3t  and,
as previoudly indicated, physical exertion is an intrinsic
part of police work. The mechanism for this effect may
be haemodynamic and similar to that discussed for
hypertension. On the other hand, there is evidence that
regular exercise may retard plague progresson and may
provide protection against sudden cardiac events® It is
possible that this phenomenon is mediated by the action
of exercise on high density lipoprotein cholesterol, but
it seems more likely that it is manifest by eliminating
the triggering effect of sudden vigorous exertion.>*
Therefore, regular exercise is a desirable lifestyle choice
while sudden exertion, in a police officer who does not
exercise regulally, may be risky.

Diabetes is a serious risk factor for atherosclerotic
heart dissase® There is evidence to suggest that some,
at least, of the microvascular changes associated with
diabetes can be controlled, or even reversed, by rigid
control of blood sugar.® Left ventricular dysfunction
where the gection fraction is less than 50% is associated
with a poor prognosis®

The role of beta-blockers and angiotensin converting
enzyme (ACE) inhibitors is aso worth examining. After
a myocardia infarction, the risk of reinfarction can be
significantly lowered with beta-blocking medication.®
Similarly, ACE activity may contribute to the develop-
ment of coronary dissae® and ACE inhibition seems
to reduce the risk of cardiac events.®

It is apparent from this discussion that a number of
rik factors for sudden cardiac events may be identified.
The only risk factors that appear not to be modifiable
are family history, age and, perhaps, left ventricular
dysfunction.

ASSESSMENT OF THE INDIVIDUAL POLICE
OFFICER

The foregoing provides a framework upon which can
be built a decision about an individua police officer. If
a police officer has suffered a myocardia infarction then
it is clear that the individual is at high risk for plague
accident. Since any meaningful moderation of risk must
take time, then it would seem reasonable that we must
begin by disallowing the police officer from operationa
work until there has been time to dter the risk of plague
accident. Studies of plague regression have examined
time frames from just over 1 yea® to 5 years or
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more3"%  Until such time as a definitive study is per-
formed which quantifies the rate of regression or stabiliz-
ation, 1 year would appear to be an appropriate waiting
period. This argument can be applied to the police
officer  who has undergone myocardid revascularisation
either by coronary artery bypass grafting or by angiopla-
sty. The risk of reocclusion is greatest during the first
year after the procedure®  One year would appear to be
an appropriate waiting period.

Before alowing a police officer to return to work
after a cardiac event we must determine whether there
is active myocardial ischaemia, either at rest or on
exertion. This may be determined by means of a tread-
mill stress test or a stress thallium test which must be
negative for ischaemia

Similarly, dnce ischaemia may sometimes manifest as
arrythmia, a 72 hour Holter monitor should be per-
formed which rules out arrhythmias that are associated
with sudden incapacitation, in order to ensure that there
ae no serious ventricular arhythmias occurring. It must
be ensured that risk factors for plague accident have
been reduced to an absolute minimum. It would seem
reasonable to require, before certifying a police officer
fit for duty after a cardiac event: that blood pressure be
reasonably well controlled; that dydipidaemia be reason-
ably well controlled (this often requires significant
weight loss); that the police officer not smoke; and that
the police officer has been certified as safe to exercise
by a cadologis and has undergone a graduated exercise
program (usualy through a cardiac rehabilitation pro-
gram, but certainly as directed by a physician) and is
now exercising regulardly.

Findly, we must assess the two remaning risk factors.
Since diabetes of sufficient severity to cause end organ
effects is associted with severe smal vessel disease and
diffuse coronary disease, diabetes in conjunction with
coronary disease should preclude return to operational
front line policing. Similarly, since left ventricular failure
is associated with a dramatic worsening of the prognoss,
police officers with clinical evidence of congestive heart
failure, or a measured gection fraction of less than 50%,
should not be returned to front line operational policing.

RESIDUAL RISKS

The foregoing analysis is designed to minimise risks
rather than to provide a mathematical formula that
guantifies risk. The latter has been published for use
with airline pilots.®® Airline pilots, however, do not
usualy have to perform activities of maximal exercise
and are invariably accompanied by copilots. The rec-
ommended exclusions outlined above are designed to

reduce the risk to the police officer, and to the public,
of a sudden cardiac event.

Once the risk has been effectively reduced to the
absolute minimum, and dl of the foregoing criteria have
been met, the knowledge is till present that the police
officer does not have perfect coronary arteries and
probably still carries a risk for sudden incapacitation
which is somewhat higher than a person with perfectly
clean coronaries. In order to accept this risk to the
public the degree of magnitude of the risk must be
determined.

The Pennsylvania State report to the United States

% provides an illustrative example of how
to assess the risk that sudden incapacitation will take
place at atime when the police officer is in a situation
where the public safety may be affected. In this anayss,
the author assumes a population of males between the
ages of 35 and 65 and a 5% attack rate for a cardiac
event. By a series of probability multiplications, the
author comes to the final absolute risk estimate, that a
sudden cardiac event would occur during a critical
moment, of 0.00875. The risk is interpreted as indicating
that the risk of an adverse event at a critical moment is
1 per 25 years per 500 police officers. This is used as an
argument against compulsory retirement at the age of
65 for police and fire personnel on the grounds of
cadiac  risks.

One cannot be sure what the risks would be for a
palice officer who has suffered a cardiac event and has
passed the very stringent requirements outlined above,
but it seems reasonable to assume that the order of
magnitude of the risk would be similar. Assuming it is
double, it must then be decided whether such a very
small risk is acceptable or whether all persons with any
level of coronary disease should be excluded from
employment as public safety officers. This position is
sen as extreme. It would seem reasonable, however, to
allow a police officer to return to operationa police
work one year after a cardiac event if the police officer
has met al the requirements outlined above and summa
rized in the Table. Since there remains a significant risk
of disease progresson, it would further seem reasonable
to ensure that these requirements be met on an annual
basis in order to continue front line operationd policing.
It would also be incumbent on the police officer to
report any cardiac symptoms and to be assessed regu-
larly by a cardiologist cognizant of the public safety
implications.

In summary, a process has been proposed for the
determination of fitness for duty in a police officer who
has suffered a cardiac event. This process requires careful
exclusion of active ischaemia a rest or on exertion. This
process aso requires the scrupulous control of risks for
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Tale Criteria for return to, or continuation of, front line operationa
police duties after cardiac event or myocardia revascularisation

(annual

reguirement)

Police officer wants to return to operational duty.

1 year has elapsed since cardiac event or last cardiac symptom,
myocardial revascularisation or any clinical evidence of active
cardiac  disease.

Treadmill test or dress thalium negative.

72-hour Holter does not indicate malignant arrythmia.
Ejection fraction greater than 50%. no clinical heart failure.

e police officerhoes not suffer diabetes of sufficient severity or
duration that microvascular complications are deemed probable.
Blood pressure is controlled in the norma range, such control
documented.

Dyshyperlipidaemia controlled, such control
Non smoker for more than one year

Has been certified fit, by a cardiologist, for maxima unmonitored
exercise, has completed a physician supervised program of
graduated exercise, is now exercising regularly and has passed
fitness and/or physical ahility test in police forces where this is
applicable.

documented.

plaque accident as well as the exclusion of known
conditions that impart a poor cardiac prognosis. The
police officer who returns to duty after a cardiac event
must be closely monitored and the continued ability to
med rdumtoduty citgia shoud be asessd  anudly.
The proosss is summaisd in the ‘ten commandmants
listed in the Table.
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