





Occupational Health
and the Heart
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- Heart disease and stroke cause the majority of deaths
In the world

* Major risk factor:

— Family history, Hypertension, Diabetes, Lipid abnormalities
,Smoking

Other factors:
v’ Stress,

v'Exposure to occupational or
environmental toxic agent




 The united states estimate that 1% to 3% of deaths
from cardiovascular disease are work related.

 Note:

— Preventable
— Chemical

« Toxic cardiovascular disease Is usually the result of
chronic low level exposures.



Evaluation effpatents: <«

» Complete physical examination

— Work, Job, Task

« Attempt to document exposure:
— Industrial hygiene data & monitoring worker exposure

* Other risk factor



Heart Attack

Agents can be grouped by main or
major effects on the C.V.S

Coronary artery disease
Dysrhythmias
Cardiomyopathy
Hypertension

Peripheral arterial disease




Blood clot
plaque

Dying muscle




CAD - Carbon monoxide




CAD - Carbon monoxide
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(CO has 200x oxygen’s affinity)
(carboxy hemoglobin)

* Binds mitochondrial enzymes and
myoglobin
* Increases platelet stickiness

* Decreases arrhythmia threshold



) Pathoegenesis & Clinical findings 5H

« Cardiac out put and coronary blood flow to meet
the metabolic demand of heart.
(coronary artery disease,Ml)

Chronic exposure accelerate artherogenesis

* Acute:
— Headache (early) ,nausea,dizziness,fatigue ,.....coma

Chronic:
— Aggravate angina pectoris,COPD ,
— Cardiac arrhythmia,Cardiomyopathy.
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& Carbon monoxide: fai=.s

Methylene Chloride CH,CI,
Solvent: degreasing, paint stripping
Absorption through respiratory route or through skin
Metabolized in blood stream to CO @t Stripping
N

Dihalomethane: |
— Dichloromethane,dibromomethane,diiodomethane P },@
\t V' 51




Examination

v History:CVS disease, anemia,...

v Examination:CVS,CNS, respiratory,...

v’ Para-clinic:EKG,CBC, thyroid function,
carboxyhemoglobin level
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* Explosive manufacturing, construction work involving
blasting, pharmaceutical manufacturing of nitrate

« CAD risk Increased 2-3x after 20 years exposure:
persists after removal

* Three-fold increase in acute deaths In younger men
from ischemic CHD A -
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Sl Pathogenesis & Clinical findings (@8

Nitrate directly dilate blood vessels (coronary)

Possible HTN after cessation of exposure Nitrate directly
dilate blood vessels (coronary)

Withdrawal: HTN, angina, Ml

Chest pain occurring during nitrate withdrawal



Prevention

 Absorption: the lung and skin
« Wear cotton gloves
 Natural rubber gloves should not be used

« The OSHA exposure limit 0.05 ppm
» PPE gear is recommended to avoid headache

* No readily available biochemical measure to detect excessive nitrate
exposure

» EXxcessive exposure: Decreasing BP & Increasing HR
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Carbon disulfide (CS,)
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Solvent for rubber, olls
Viscose rayon

Pesticides

Fumigant for grain, books

Microelectronics industry
(degreasing)

Carbon tetrachloride &
ammonium salt
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RatileGgenesis

Heart Attack

RR of 2 to 5x for death from CAD

= Epidemiologic evidence suggests a direct
role in atherogenesis in blood vessels

= Disturbances of lipid metabolism and
thyroid function (LDL ', hypothyrodism)
(Risk factor atherosclerosis)

= May decrease fibrinolytic activity and
enhance thrombosis




- Acute: Fatigue, Headache,....., Polyneuropathy
,Encephalopathy

» Chronic: Hypertension, angina, Ml (5-10years)

 Early sign: Abnormal ocular microcirculation ,
micro aneurysms, hemorrhages such
diabetic retinopathy



v Examination:
v'CVS,CNS,PNS,
v'Ocular fundoscopy
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v Para-clinic:
v EKG,

v Thyroid function: Decrease in serum thyroxin levels

v'Lipid profile: Increase in serum cholesterol levels







« Chlorofluorocarbons (Freon® etc)
#+ Refrigeration, air conditioning, propellants
#+ Cleaning slide (surgical pathology laboratory)

kY

* Other solvents: Trich




4+ May sensitize myocardium to catechol effects

Low level of exposure:
— Sensitize, arrhythmia (VT,VF), death

Higher level:
— Depress sinus node activity, brardycardia, arrest

* Symptom:
— Dizziness, headache, nausea, syncope
 Sign:

— Ataxia| nistaimusl (:onvulsion| comalcardiac arrest
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v" History:
v CVS &CNS disease
v Dizziness, headache, nausea, syncope
v Alcohol or caffeine

v' Examination:
— CNS:ataxia, nystagmus, convulsion,
— CVS:HR & BP normal (arrhythmia)
v Para-clinic:

v ECG monitoring at work
(arrhythmia)
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Dysrhythmias: s

it

Organophosphate & Carbamate Insecticides
+ Agriculture

Inhibit acetylcholine esterase o
+ Early: Tachycardia & mild hypertension ¢
(nicotinic receptors)

+ Late: Bradycardia & hypotension
(muscarinic receptors)




Clinicalfindings

— Weakness, headache, sweating, nausea, diarrhea abdominal
cramps, blurred vision

« Sign:
— Small pupils, muscle fasciculation, salivation
4 Early (tachycardia & hypertension)

4 Late (bradycardia & hypotension)

* Antiarrhythmic drugs:

— That depress conduction (quinidine, procaineamide) and
calcium channel blockers should be avoided



Solvent: Dilated cardiomyopathy
Lead, arsenic

Cobalt: used to stabilize beer foam

Cardiomyopathy reported in beer
drinkers several months afterward




 Lead:

e Cadmium:

— Possibly associated with HTN; noted to occur at
levels below nephrotoxic dose



Carbon disulfide

« Vascular nephropathy and accelerated
atherogenesis appear to be mechanisms

Noise, shift work

» Postulated effects mediated by stress response
(increase sympathetic and hormonal mediator release)




PErpheral arntenal disease

« Arsenic:
— Blackfoot disease
— Hypertension (Drinking)

* Vinyl chloride
* Vibration




» Heat & Cold :
— Angina, Ml, sudden death

 Noise:

— Increase epinephrine levels, vascular resistance,
heart rate, blood pressure

 Vibration: Raynaud phenomenon



cause
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Cardiovascular effects on Work

Some figures on heart disease In US.:

* 1.5 million M| each year

* Nearly 200,000 CABG per year

* Over 80% of workers are generally able to
return to work after initial Ml or CABG



Consider n the disabled individual:

* |nadequate treatment
Depression
Socio-economic explanations

Whether accommodation or changing non-essential
requirements of job will allow return.




* Program
— AIms
— Initial
— Team work
— Education, exercise

 Return to work:
— Ability
— Aggravated
— Safety (self or...)




Examination : Return to work

Occupational Health Model

Work Demands »ﬁ
e

AV f Worker Capability
Mismatch
U
Work Associated ill

health




Fitness For Work
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Heart Attack
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Fitness

» Fitness and unfitness are complex entities based on the
functional, anatomic, psychologic, educational and
social characteristics of the worker.

» Fitness : The ability to carry out daily tasks with
alertness and vigour, without undue fatigue, and with
enough reserve to meet emergencies or to enjoy leisure
time pursuits.



7‘\.@ Finess=ier=Duty: Evaltuations

Job & Ability
Sign, Symptom
Echo, ETT

Task (dynamic, lifting, pull...)
Environmental (heat, cold....)




Sub-maximal exercise test

1 Methods of Bruce

By: Dr.Attarchi



Max M

= Values - Men

Age

Poor

Fair

Average

Good

Excellent

< 29

=6.9

7.1-9.7

9.7-12.5

12.6-15.1

2 15.1

30-39

7.1-8.8

8.9-12.0

12.1-14.3

> 14.3

40-49

9.7-1.7

7.7-10.8

11.1-12.8

>12.8

50-39

9.1-7.1

7.1-10.8

10.912.3

z212.3

60-69

4.6-6.5

6.6-10.3

10.3-11.7

=2 11.7

McArdle, Katch, & Fatch (2001)

BYy: Ur.Atarcni




3.5 METs :

4 -5 METS:
5-6 METs:
6-7METs:
/-8 METs:

Bartending, frequent walking with 10lb
objects (many office jobs)

Painting, masonry work, light carpentry
Lighter digging, shoveling
Heavier or more frequent shoveling

Carrying 50-60 Ibs; sawing hardwood



(1993 Leonard Matheson & Ministry of Labor)

10 Ibs Negligible | Negligible |1.5-2.1 METS

20 Ibs 10 Ibs Negligible [2.2-3.5
METS

20-50 Ibs 10-251bs [10 Ibs 3.6 -6.3
METS

50-100 Ibs | 25-50 Ibs |10-20 Ibs 6.4-75
METS

Over 100 Over 50 Over 20 Ibs | Over 7.5

Ibs Ibs METS

By: Dr.Attarchi
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McArdle’s
Bench Step Test

By: Dr.Attarchi



Use the subject's weight in kilograms (1 1b = 0.45 kg) and maximum heart rate after exercise to
estimate VOomax from Figure 1. Draw a line from the pulse rate immediately after exercising to

the subject's weight, and read the VO,max where your line intersects the VOomax line. Be sure
to use the scales appropriate to the sex of the subject.

weight (kg)

Step test Female
410 -
Pulse Rate

Male
170

166
Female
172
168
164
168
156

152

= 100
Figure 1. Nomogram for determining VOzmax from maximum pulse rate after step test
and weight.




Return to work

1 Eight-hour workday with typical breaks
(40% of maximal MET level)

1 Once or twice a day with 15 min intervals
(80% of maximal MET level)

By: Dr.Attarchi



Heart Attack

E”) Cardiac Activity \Work Sheet

v Environment :

Heat/cold , Humidity ,Safety of others, Toxin,
Remoteness medical care

v Task :

Isometric , Competitive , Rest/work periods , Energy requirements
Duration of task

v’ Individual:

Myocardial Function [ECHO] , Myocardial Jeopardy ,
Myocardial Ischemia ,Ability to Pace , Obesity , Physical condition ,
Skill Level , Function Capacity [ETT]

v Risk: Low,Moderate ,High



Cardiac Activily Work Sheet

.

Risk
Environment

’ Heat'cold
Safery of others
Hurmdaty

Remoleness

Laow

ambient temp

No risk

low

help availlable

Moderate

30-50 deg F
T75-85 deg F
possible risk

variable

=2 hours for medical care

High
=30deg F
=85 deg
high nsk

high

MNo medical help available

Task
’ Isometnc lony <20 max force =20%amax force
Competitive low SOMME COMmpelition highly Competitive
Reset/work penods Yes SOTE nol at al
Energy requirements =50 S0-801% =R0%
(%6 maxmmal capacity)
Duration of task <30 sec =2 min =2 min
Individual
Myocardial function normal moderate imparrment marked mparrment
Myocardial jeopardy none: moderate severns
M yocardial 1schemma none moderate severe
Abality to pace able variable unable to pace

Obesity

Physical condition

Skill level (for task)

Function capacity

(from stress test)

normal weight

exercising regularly

high

=7 METs

")

BMI=

I

7-30

moderate

medium

4-7 METs

BMI=30

sedentary

low

=<4METs




Cardiac Activity Work Sheet

Name. ED JORES Task . CHOPAING WobD
Risk
Low Moderate High
Environment
Heat/cold ambient temp 30-50 deg F / < 30deg F
75-85 deg F > 85deg F
Safety of others no risk \Acﬁsible risk high risk
Humidity - low \Aruble high
Remoteness help available ' /2 hours for no medical help
medical care available
Task
Isometric low J <20% max force >20% max force
Competitive \Aw some competition highly
competitive
Rest/work periods yes J some not at all
Energy requirements < 50% 50-80% % 80%
(% maximal capacity)
Duration of task < 30 sec < 2min />2min
Individual
Mpyocardial function normal Jmaderate marked
impairment impairment
Mpyocardial jecpardy J none moderate severe
Myocardial ischemia none Aoderate severe

Ability to pace ‘Ab]e riable unable to pace
\/B‘

Obesity normal weight MI 27-30 BMI > 30

Physical condition exercising J moderate sedentary
regularly

Skill level (for task) high medium low

Functional capacity > 7TMETs \/ 4 -7METs <4 METs

(from stress test)

Recommended D

Not Recommended m Reviewed by: e 0'6“' b

Figure 7.2. Example of the use of the Cardiac Activity  incomplete because an angiogram has nol yel been per-
Work Sheet. This aclivity was deemed inadvisable be-  formed. With an appropriate work/rest cycle, the physical
cause of ischemia at 7 METs and the remote location of ~ demands possibly could be met.

the activity, Knowledge of the myocardial jeopardy was
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Myocardial Ischemia

9,




Return to work

1 Risk (Work restriction)
1 Capacity (Work limitation)
1 Tolerance

By: Dr.Attarchi



Etiologies of Sudden Cardiac Death

Other: LQTS, Brugada, IVF, Congenital...

Coronary Disease

Cardiomyopathies




Prognostic Scores in Stable CAD

DUKE SCORE
METs - 5 X [mm E-I ST Depression] -
4 X [Treadmill Angina Index]

KAFXFXX see Nomogram




METHODS': buke Treadmill Score

The equation for calculating the Duke
treadmill score (DTS):

DTS= Exercise time-(5 X ST deviation)-(4 X
exercise angina), with 0 = None, 1 = Non-
limiting, and 2 = Exercise-limiting.



ST-segment
deviation Ischemia-

during reading
exercise line
0Omm T T
1imm<+ -
L

Imm +

- Nonlimiting

Prognosis Duration of
Average exercise
5-year annual
survival mortality MET Min
20 T 18
0.99 T 0.2% 1
0.98 + 0.4% 17 1 15
0.95 + 1% 137112
0.93 + 1.5% 1019
0.90 + 2%
o
3
Lo

This sample nomogram shows the results of exercise testing in
a 55-year-old male sheet-metal worker with atypical chest pain.
The patient reached 7 METS before the test was stopped
because of exercise-limiting angina. He had 2 mm of horizontal
ST-segment depression at maximal exercise. The predicted
cardiovascular mortality for this patient is 4.5%, which is high.
Catheterization is the appropriate next step.



METHODS:': buke Treadmill Score

The score typically ranges from - 25 to +135.

These values correspond to low-risk (with a
score of >= +5). moderate-risk (with scores
ranging from -10 to +4), and high-risk
(with a score of <= -11) categories.
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*

*

*

Syl g

DRSPS g5 0 5 (i pula ¢ Culpy

LV dysfunction

Increased LA size
Prosthetic Valve

Increased wall thickness
Mitral annular calcification

C)”‘“*
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FItREeSS-T0I-\Work

* Many safety-sensitive jobs (fire, police) have qualification
requirements based on exercise testing or physical fithess
standards




Pacemaker

Pacemaker
pulse generator

Lead in
right ventricle




QOuestions?
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