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Tee L. Guidotti, MD, MPH, FRCPC, CCBOM

Occupational Medicine:
Opportunities for Family Physicians

SUMMARY

Occupational medicine has grown recently
in sophistication and strength. Occupational
physicians with specialty certification focus
their attention on toxicology and health
hazards in the workplace, compliance with
regulatory requirements, and preventive
services. These physicians are often
employed by organizations. Most
occupational health care will continue to be
provided by family physicians, who may
also be the Eh¥sicians closest to the workers
and their families. There are many
opportunities for family physicians to
develop their skills in occupational health
care and to incorporate occupational

medicine into their practices. (Can Fam
Physician 1989; 35:2265-2269.)

RESUME

La médecine du travail est une science qui s’est
passablement développée et raffinée au cours des
dernieres années. Les médecins en santé au travail,
qui détiennent un certificat de spécialité dans ce
domaine, centrent leur attention sur la toxicologie et
les risques pour la santé en milieu de travail,
I'observance des critéres établis par I'administration
et les services préventifs. Ces médecins sont souvent
a I'emploi des organismes. La plupart des soins en
santé au travail continueront d’étre dispensés par des
médecins de famille, lesquels sont le plus prés des
travailleurs et de leurs familles. Il existe de
nombreuses opportunités pour les médecins de
famille qui désirent développer leurs habiletés en
santé au travail et incorporer cette discipline a leur
pratique.

Key words: family medicine, medical education, occupational medicine,

specialist consultation




Same Same, But Different.

Skills and Knowledge Needed in
Occupational Medicine Compared with Family Medicine

Family Medicine Occupational Medicine
Diagnosis Case finding

Functional patient evaluation  Disability evaluation
Fitness-to-work evaluation

Health services administration® Occupational health services

Clinical epidemiology? Epidemiology®
Periodic health evaluation Occupational health surveillance
Preventive services Hazard control in workplace

Health promotion and disease prevention
Clinical management Acute care of injuries and illnesses
Office management Program management and evaluation

a. Importance varies according to practice and setting.

CAN. FAM. PHYSICIAN Vol. 35: NOVEMBER 1989
—_
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Epidemiological Triangle

» Basic model to study BE, SEX, facs, BRnelic profie,
previous diseases, immune status,
health problems religion, customs, occupation, marital
status, family background

» 3 factors Host

Host

Environment

- Agent

» Disease is produced by
exposure of a susceptible
host to an noxious agent

in the presence of Environment _ Agent
: temperature, altitude, Biologic {bacteria, viral),
environmental factors crowding; housing; chemical (poison, alcohol,
that aid or hinder agents neighborhood, water, schinkel, et al (ivaies,
: milk, food, pollution, fire}, Nutrition (lack,
of disease noise excess)

Pic Ref: https://essenceofhumanbeing.files.wordpress.com/2013/02/157f1.jpeg,
https://i.pinimg.com/originals/78/99/16/789916de818b8da73899c520a%a314a3.jpg
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Epidemiological Triangle in Practice

Chemical/Biological/
Physical/Sociological

Air/water/Soil/Food

Inhalation/Ingestion/

Dermal contact/Placenta

Target groups in

dreas

Agent in Environment

: 2
Route of Exposure

Target tissue B

A 4

Health effect
-
Clinical

ll

appearance

Hazards
Surveillance

Exposure
Surveillance

QOutcome
Surveillance
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Fate of a chemical (worker)

Substance at the
workplace .
Ambient
monitoring
Y
------------- Absorption e
l 3\
Distribution
{blood, tissues)
Biotransformation
Active — Inactive
metabolites “ metabolites Biological
1 / > monitoring
; of exposure
Excretion < Distribution &
4 / {blood, tissues)
[ 20 |
Binding to - - »  Binding to non-
critical sites Repair critical sites
\ / Non-toxic
effects
Degradation products
J
""""""" S DT e e
Early (reversible) surveillance
______ adverse effects__ _____ ___ e
Diagnosis of
w . - . occupational
Preclinical lesions ———— Clinical lesions diseases

R.R. Lauwerys and P. Hoet (2001)




Fate of a chemical (worker)

Substance at the A
face
workp Ambient
l . monitoring
------------- Absorption s R

R.R. Lauwerys and P. Hoet (2001)



Route of Exposure ?

Skin (dermal absorption)

Gastrointestinal tract
(ingestion)
Respiratory tract
(inhalation),

Injection or penetration
(some cases)

Barry S. Levy, David H. Wegman, Sherry L. Baron, Rosemary K. Sokas (2011)



Fate of a chemical (worker)

Absorption
l \
R — Distribution
{blood, lissues)
Biotransformation
Active > Inactive
metabolites metabolites Biological
Y / > monitoring
l of exposure
Excretion «— Distribution
4 / (blood, tissues)
¥ Yy v
Binding to - ‘ —  Binding to non-
critical sites Repair critical +sites
\ / Non-toxic
effects
Degradation products
J

R.R. Lauwerys and P. Hoet (2001)



Fate of a chemical (worker)

Binding to
critical sites
........... G i “T7"71  Health
Early (reversible) " surveillance

adverse effects

———————————— --—--------’--——-----——-----—————‘----—-’—90

Diagnosis of

bini i Clinical lesi " occupational
Preclinical lesions P inical lesions  diseases

R.R. Lauwerys and P. Hoet (2001)



Exposure

Pathway

Metabolism
SOURCE MEDIA CONTACT ABSORB DISTRIBUTE DOSE TO EXCRETION
AlR, water, | work, diet, from organ N TARGET
soil, food - play to blood -
Emission Fate and Ingestion and Passive or Xenobiotic or Receptor Xenobiotic or
transport inhalation active metabolite binding metabolite to
transport free or excretory
bound to organ
protein
Source Environment Behavior Biomarker of Blood level Biomarker of Concentration
measurement measurement personal air exposure effect in urine
(engineer) (IH) or diet toxicology
sampling research

Barry S. Levy, David H. Wegman, Sherry L. Baron, Rosemary K. Sokas (2011)




Type of monitoring

» Ambient Monitoring

» Biological Monitoring of
Exposure

» Biological Monitoring of
Effects

R.R. Lauwerys and A.M. Bernard (1985)

Prevention of effects

T

Ambient monitoring

T

External |
exposure fTl.V {OEL)
y b}
Internal Adverse
dose (c)  effects
l ' l
i
]
v o ¥
Biological Health surveillance
monitoring BLV  (biological monitoring

of exposure

l

Prevention
of effects

of effects)

'

Early detection
of effects




Type of monitoring

Prevention of effects

T

Ambient monitoring

A
NaN.2535-2555

NaN.2536-2555 External ,
exposure VTLV (OEL)

(a) b}
Internal Adverse
dose (c) ~ effects
13
]
i
) v . ] )
Biological Health surveillance
monitoring BLV {biological monitoring
of exposure of effects)
l : l Han.2a47-2555
Prevention Early detection
of effects of effects

R.R. Lauwerys and A.M. Bernard (1985)



Type of monitoring

Prevention of effects

T

Ambient monitoring

T

External
exposure

» Personal Sampling

R.R. Lauwerys and A.M. Bernard (1985)



Type of monitoring

Internal » Internal dose
dose :
- Amount of chemical recently
l absorbed
, 1 Solvent in the alveolar air
Biological . .
monitoring - Blood during work shift
of exposure - Chemical stored in one or in several
body compartments or in the whole
body
Prevention - Cdin urine = accumulated in the
of effects kidney

R.R. Lauwerys and A.M. Bernard (1985)



Type of monitoring

Adverse
| effects

l

Health surveillance
(biological monitoring
of effects)

l

Early detection
of effects

CXR = Silicosis

R.R. Lauwerys and A.M. Bernard (1985)
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(Nine steps in Occupational Diseases Diagnosis)

=Y 3 =
1. UlSANAYUDSTY

2/

fin1s7tadslsalindu 1n159519NadeNedUdUINAALIALINITASIATAWN
Tnaunndgidoawiy wu dulsaveuiin in1sdnusy iR wasnsiasianieg wull
deoamiausnamaenay dladssios asvaussanindeanuiduiuugnnu

2. 4a15AdNIDNSEUAUNITTN I

inlsaagluaniuivinanuvessdog
p

1015 NUSETRNIBNSLAUF1T1IE0 UM UN U 10N 1T IS @50 Adl
TunszUIUNISHASR NIDUNTZUIUNISYNIY 1158 ENTNIAADYN NYiNLALAA
Tiﬂﬁ@’ﬂamﬁu%u WU ATIANUNTEUIUNISAVLALAALS AL UAD1UNI19U
A v . i o w v o 6 Y a i = v
3Ry literature wumﬂ'ﬁmw@U’JaauNaﬂ'}mimwW’meﬂ‘[ﬁﬂmmmﬂulﬂ

3. Insdudafeananly ywazla

MNN15TNUSIRANISIT9U NSAY
A19819 N FWINTRN MNAEULE

Tsnanmsyauanintuldladldinnsduda dafunsdnuseansduda
Fafimuddy sy Tannsdufasldannistnuss iRdanedenlumsviau
Yo Ue W desssnIufewelny wansineilidusiaiy 90dB Tuw
v videduannauseadiu uansididuluiivhesan Hudu weneind
&lalﬂmﬂwaﬂmu clip video ‘UE]QTW']T?TWWUENINU’JEJﬂlﬂ ﬂ'ﬂJ,JLLu"lamaﬁ]umm
szmﬂiummﬁmnmumaau’[.umimmummmU’m Wi AuNINTEIU
wanld uenani in'mm'ﬂﬂmmaqﬂmﬂuaum’mmumﬂaﬂumma’mm

v

anay U, 3




LUINNNI5IURYLTAINNISVINTY

(Nine steps in Occupational Diseases Diagnosis)
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(Nine steps in Occupational Diseases Diagnosis)
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List of occupational diseases
(revised 2010)

1. Occupational diseases
caused by exposure to agents
(rovised 2010 £ arising from work activities

1.1. Diseases caused by
chemical agents

Beryllium, cadmium, phosphorus,
chromium, manganese, arsenic,
mercury, lead, fluorine, carbon
disulfide, halogen derivatives of
aliphatic or aromatic
hydrocarbons, benzene, etc.




List of occupational diseases
(revised 2010)

» 1.2 Diseases caused by physical
agents

>

Hearing impairment caused by
noise

vibration (disorders of muscles,
tendons, bones, joints, peripheral
blood vessels or peripheral nerves)

compressed or decompressed air

ionizing radiations

» optical (ultraviolet, visible light,

infrared) radiations including laser

exposure to extreme temperatures

» 1.3. Biological agents and
infectious or parasitic diseases

» Brucellosis, Hepatitis viruses,
Human immunodeficiency virus
(HIV), Tetanus, Tuberculosis,
Toxic or inflammatory
syndromes associated with
bacterial or fungal
contaminants, Anthrax,
Leptospirosis




List of occupational diseases
(revised 2010)

>

>
>

2. Occupational diseases by target organ
systems

2.1. Respiratory diseases

2.1.1. Pneumoconioses caused by fibrogenic
mineral dust (silicosis, anthraco-silicosis,

asbestosis)
2.1.2. Silicotuberculosis

2.1.3. Pneumoconioses caused by non-
fibrogenic mineral dust

2.1.4. Siderosis

2.1.5. Bronchopulmonary diseases caused by
hard-metal dust

2.1.6. Bronchopulmonary diseases caused by
dust of cotton (byssinosis), flax, hemp,sisal
or sugar cane (bagassosis)

2.1.7. Asthma caused by recognized
sensitizing agents or irritants inherent to
the work process

2.1.8. Extrinsic allergic alveolitis

2.1.9. Chronic obstructive pulmonary
diseases

2.1.10. Diseases of the lung caused by
aluminium

2.1.11. U|:y.)er airways disorders caused by
recognized sensitizing agents or irritants
inherent to the work process

2.1.12. Other respiratory diseases not
mentioned




List of occupational diseases

(revised 2010)

» 2.2. Skin diseases

» 2.2.1. Allergic contact dermatoses
and contact urticaria

» 2.2.2. Irritant contact dermatoses
» 2.2.3. Vitiligo

\ A 4

vV v vy

v

2.3. Musculoskeletal disorders

2.3.1. Radial styloid tenosynovitis

2.3.2. Chronic tenosynovitis of hand and
wrist

2.3.3. Olecranon bursitis
2.3.4. Prepatellar bursitis
2.3.5. Epicondylitis

2.3.6. Meniscus lesions following extended
periods of work in a kneeling or squatting
position

2.3.7. Carpal tunnel syndrome
2.3.8. Other musculoskeletal disorders



List of occupational diseases

(revised 2010)

» 2.4. Mental and behavioural
disorders

» 2.4.1. Post-traumatic stress disorder

» 2.4.2. Other mental or behavioural
disorders

» 3. Occupational cancer
» 3.1. Cancer caused by the following

agents

Asbestos, Benzidine and its salts, Bis-
chloromethyl ether (BCME), Chromium VI
compounds, Coal tars, Beta-
naphthylamine, Vinyl chloride, Benzene,
Toxic nitro- and amino-derivatives of
benzene or its homologues, lonizin
radiations, Tar, pitch, bitumen, minera
oil, anthracene, or the compounds,
products or residues of these substances,
Coke oven emissions, Nickel compounds,
Wood dust, Arsenic and its compounds,
Becrjyllium and its compounds, Cadmium
and its compounds, Erionite, Ethylene
oxide, Hepatitis B virus (HBV) and
hepatitis C virus (HCV)
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Basic Occupational Health Service
(BOHS)

Policy
Mission
Strategy objectives

Human resources,
competence, skills

Ethics
Infrastructure Good practices
Service provision Tools & methods
Support services Knowledge basis

Basic Occupational Health Services: Strategy, Structures, Activities, Resources. Rantanen, J. Helsinki, 2005




Key Strategies: 2-3-4

» 2 approaches : L7470 LTITU
D 3 structures : SWA./INN. IWNT. ARRNRNDATOLAITVIN.FE.

> 3 areas : fiaa0iu (Masgluiun) vinsn (ensuluiun) oy
(BT WIINURENTZUY WIIUTINTG)

» 4 service packages: Occ. Health Services, Occ. Med

Services, Env. Health Services, Env. Med Services
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SoundAssured

Audiology Room For Listening Tests

N
Soundproofing Wall Layer Soundproof / Sealed Doors




NAME OF EMPLOYEE
TEST DATE
OTHER 1D INFO

FREGLENCY IMHZ

RIGHT EAR 200 1000 2000 3000 4000 6000
500 HZ -> 5 dB

wocowrar 16110 (00125 MS[30
wezos 5T | Q10 [20[30[59 40

6000 HZ -> 25

LEFT EAR
500 HZ -¥ 10 dB
1000 HZ -* 5
etc. etc, etc.



HEARING LEYEL in dB

FREQUENCY in Hz

125 250 500 1000 2000 4000 8000
-10
0
10
20
30 v
[} 4
X left ear s [ ¢’
40 ) . !
right ear O NN
50 v
normal %
60 impairment
—=w= caused by
noise exposure
70} -
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Surface Refleclance of Objects
. >

AN,

N,

SN
f’r,"" ; e \
gy e vy
N ~ Celling |
N - 70-80%

Furniture
25— 45%

Floor
25-45% |

https://www.ccohs.ca/oshanswers/ergonomics/lighting/lighting_survey.html
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dnenNaNY I

P A1suBRIINSI8azdunvanIN (Visual acuity)

»lum1 2 v19vusuiuLduegef(Binocular vision) @1u150534
A (Fusion) kaziiudninglasenuivisends (Steriopsis)

» anudanennfm (Visual flied)

» anuanusalunisuend@vaing (Colour vision)
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TiTMUS' OCCUPATIONAL RECORD FORM

A Bacou USA Company

NAME DATE
DEPT. CLOCK NO.
AGE M F CONTACTLENSES YES_ NO ___
GLASSES YES_ __ NO_____ BIFOCAL __ TRIFOCAL _____ SPECIAL ______
LAST EXAM BY DOCTOR CHANGEINRX YES__ NO _
COMMENTS
1 Binoc. Vision 4 cubes 2 cubes 3 cubes
Target 12 3 4 5 6 7 8 9 10 11 12 13 14
0 2 Both Eyes T R R L T B L RL|B R B TR
© 83 Right T L T TOBOB L B R|TRUL BR
s 'é 4 Left L RL BRTTDB R|T B R T L
BWUUNWBIUNIIATID 5| B, sassssssesnpae
= qu ivalents 200 100 70 50 0 35 30 25 22 20 1 17 15 M3
g 5 Stereo 1 3 4 5 6 7 8 9
a Depth B B T T L R L R
g A B G D E F
6 Color 12 5 26 6 16 0
7 \ertical 1 2 3 4 5 6 7
8 Lateral 1283456 7 8 9 10 11 12 13 14 15
. 1 Binoc. Vision 4 cubes 2 cubes 3 cubes
5 Target 1 2 3 4 5 6 7 8 9 10 11 12 13 14
E 2 Both Eyes T R R L T B L R L|B R B T R
g 3 Right T L T T B B L B R|T R L B R
%’4Left L RLBRTTUBR|T BR T L
WR7 Vertical 1 2 3 4 5 6 7
8 Lateral 123456 7 8 9 10 11 12 13 14 15
TEST DISTANCE INCHES 20 22 26 31 40
w CM 50 57 . 66 80 100
§ CORRECT TEST LENS MUST BE USED FORTHESE TESTS
% Target i1 2 83 4 &5 6 7 8 9 10 11 12 13 14
2 Both Eyes T R RL T BLRLIB R B TR
203 Right T L TTBIBLDBRI|TRL BR
4 Left L R L B R TTWOB R|T B R T L
Perimeter Right Temporal 85" 70" 55 Nasal 45°  Total
Score Left Temporal 85" 70" 55 Nasal 45°  Total
Both Eyes  Total
Referred Yes _ No

Signed

#36567

Employee

Test Administrator

TOR
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1. nsovs:=g=lna Far point (0NAM1991AM 20 W)
2. MSOVs=8:zlna Near point (ONAMN1IVINM 14 )

3. ASoPaud1gm Visual field nadounisuaItAUATUGN
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AMNMSASIVN 2 NAJOUANNANTAYIINT 2 U (ASIVAcuity )
AMUMSASIVN 3 NAJIUANIAVTAYIIMU YN  (ASIVAcuity )

AMWMSASIVN 4 NAJIUANIAVTAYIMUINGIY (ASIVA cuity )

QC O :00090 QCO::0009

19 0D0C 446 ¢ 3 8 120N 40 & 3 0
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(Stereo dept)
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AMIMSASIYN 6 nadounuand (Color Vision)

RIGHT EYE



MUMSNSIYN 7 NAadouMUUIUINI (Vertical)

LEFT EYE RIGHT EYE

AMUAISASIIN 8§ NAdOUMILIILUIUIU
(Lateral)

12345678 9101112131415

4144004 )4dd5pe°

LEFT EYE RIGAT EYE
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(Occupational Research Center, Perdue University )
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Parameter d1%15U Spirometry

» FVC (Forced Vital Capacity) f® Usmmaaammmmﬂwuuaan‘[ﬂa
m'smeﬂamLLavLLﬁamumuaﬂ sovneladuiudt fvineduing

» FEV1 (Forced Expiratory Volume in 1 second) fia Y3u1n5989
E)']ﬂ']ﬁ‘l/lﬂﬂ"llUE]@ﬂﬂlu'JU']‘VlLLiﬂ‘SUENﬂ']TW']ﬂiﬁ]aaﬂaﬁl'\\‘]'ﬁ')ﬂLﬁ')LLﬂuLL’iﬂ
LﬁﬁJ‘Vl LﬁJE]‘Vi']Eﬂ"\]L"U'ILﬂ%J‘Vl ‘1ﬂﬁ]qﬂﬂ']'51/|"l FVC N%U'JEJL‘U‘L!E‘\W?

> FEV1/FVC {un1sudnAn FEV1 #135678 FVC wazanaae 100 diniae
Julasigud

» FEF 25-75% (Forced Expiratory Flow at 25-75% of FVC) Aaag
YDIDNIIN51av0991N1AIUY29Na19UD9 FVC dnuratduansso

AU

> PEF (Peak Expiratory Flow) 1udnsinisivavesanianelanandi
EN‘VIﬂﬂ Jvilelu ansraiuni
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LATDINSIFUIIANINUBA (Spirometer)

Calibrator




Flow-volume curve Flow-volume loop

FEFz 5%

Expiration

Volume
Flow

R EE EE R e R G e =

Inspiration

Time (seconds)
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Acceptable Curve

2

MR RS e e e A NS ES R

e Rapid start to rise time
 No cough especially in the 1*° second

¢ Minimum exhalation time = 6 second no volume

change in 1 second
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ANGNY ) né Bnee  hunals UK
FVC (%) >80 66-80 50-65 <b0
FEV1 (%) >80 66-80 50-65 <b0
FEV1/FVC* (%) \ >70 60-70 45-59 <45
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