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* Health Risk Assessment (HRA)
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(Occupational or Environmental)
[Health vs. Medicine]



Environmental Health VS Environmental
Medicine

* “Those aspects of the human health and disease that are determined by
factors in the environment. It also refers to the theory and practice of

assessing and controlling factors in the environment that can potentially
affect health.” (WHO 1999) ->

* “The committee's use of the term refers to diagnosing
and caring for people exposed to chemical and physical hazards in their
homes, communities, and workplaces through such media as contaminated
soil, water, and air. This definition excludes diseases caused by tobacco
use, alcohol, diet, or other life-style factors as well as conditions that are a
direct consequence of genetics, violence, and iatrogenically caused illness
or injury.” (Pope et al., 1995)
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Occupational Health VS Occupational Medicine

(o

. deals with all aspects of health and safety
in the workplace and has a strong focus on primary
prevention of hazards.” (WHO 2015)

(o

. is the subspecialty of preventive medicine
concerned with the: health, safety, and performance of
workers.” (healthcare.utah.edu, viewed 2020)
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Related services

* “The term occupational health services means services
entrusted with essentially preventive functions and
responsible for advising the employer, the workers and their

representatives in the undertaking on-
* (i) the requirements for establishing and maintaining a safe and

healthy working environment which will facilitate optimal physical
and mental health in relation to work;

* (ii) the adaptation of work to the capabilities of workers in the
light of their state of physical and mental health”

* (ILO convention 161)
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Health Risk Assessment (HRA)



Health effects VS health risks

o

express the .
likelihood or probability of a

health effect to occur under
defined circumstances and
exposure to a certain hazard,

e.g. radiation. Risks are

estimated using available data

and mathematical models.”

(WHO, 2011)

o

are changes in
the health status of an individual
or population, identifiable either
by diagnostic or epidemiological
methods.” (WHO, 2011)
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https://toxedfoundation.org/hazard-vs-risk/
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Health risk assessment (HRA)

* The process to estimate the nature and probability of
adverse health effects in humans who may be exposed to

chemicals in contaminated environmental media, now or in
the future. (US EPA)

* The process to estimate the nature and probability of
adverse health effects in humans who may be exposed to
chemicals or other harmful substances in the environment.
Risk assessment is intended to provide information to all

parties concerned so that the best possible decisions are
made. (health.nsw.gov.au)
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Steps of HRA

* 0. Planning

* 1. Hazard Identification

* 2. Dose-Response Assessment
* 3. Exposure Assessment

4. Risk Characterization
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Hazard Identification

* Hazard identification is part of the process used to
evaluate if any particular situation, item, thing, etc.
may have the potential to cause harm. (ccohs.com,

viewed 2020)

* Tools/references:
* Walk through survey (WTS)
* |[LO encyclopedia
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Categories of hazard

* Physical hazards

* Chemical hazards

* Biological hazards

* Biomechanical hazards

* Psychosocial hazards

» Safety -> unsafe conditions and unsafe act
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http://pathumthani.labour.go.th/2018/index.php/2015-12-03-04-59-03/169-2017-06-17-08-00-30

TYPES OF IONIZING RADIATION

ENERGY

SAFE and BENEFICIAL ALMOST SAFE, DANGER SAFE and BENEFICIAL EXTREMELY HARMFUL
IN APPROPRIATE LOW DANGER IN APPROPRIATE

Jalistieols | ad
% x 4 *

FREQUENCY 50 Hz 1MHz | 500 MHz 1 GHz 10GHz | 30GHz | 600 THz 3 PHz 300 PHz =~ 30 EHz

|IIIII IIIII‘IIIII IIIII’IIIII Ol R O IIIII’IIIII & Rl
WAVELENGTH ' 6000 km 300 m 60 cm 30 cm 3cm 10 mm 500 nm 100 nm 1 nm 10 pm

www.polimaster.com @ POUMASTERF

https://en.polimaster.com/resources/radiation-basics/types-of-ionizing-radiation «®
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https://en.polimaster.com/resources/radiation-basics/types-of-ionizing-radiation

Fig. 1. Size range of airborne particles, showing the health-related ultrafine, PM,s and
PM,, fractions and the typical size range of some major components

Soil, road dust
-
Diesel smoke
-} -
Nitrate
- -
Sulfate
-
PM2.5—'| 0
PMio
i -
PM;s
- |
Ultrafine fraction
- -
0.001 0.01 0.1 1.0 10 100
Particle diameter (um] WHO (2005), Air quality guidelines global update 2005 :

For educational purpose only particulate matter, ozone, nitrogen dioxide and sulfur dioxide




Common Household Acids & Bases

Acids and
Bases

Acids Bases https://www.tes.com/lessons/c8L4z0X9-vYoDA/acids-and-bases-properties-and-bases
stomach acid grapes bananas pure water baking ammonia oven
soda cleaner
lemon tomatoes milk eggs soap bleach
Lo ™ _—
| B il ; F{
N1 ) ‘ ;

0 1 2 3 4 5 6 7 8 4 10 11 12 13 14
| Acids For educNe@uttabse only Bases AU IViU


https://www.tes.com/lessons/c8L4z0X9-vYoDA/acids-and-bases-properties-and-bases

MEeDICALNEWSTODAY

Chickenpox vs. Measles

Chickenpox Measles
fever E:l fever
red, blotchy rash
headache first appears on

the forehead

red, inflamed
eyes

tiredness or fatigue

runny nose

red spots first
appear on the
chest, face, and
back

hacking cough
and sore throat

decreased appetite

Koplik’s spots
inside the mouth

spots turn into

itchy blisters . . -
® ° .. L]
L) L] L L]
. . . .
L] .'. o L

https://mapleleafmedical.com.au/blog/2019/9/20/chickenpox-vs-measles-whats-the-difference

https //www thesafetvmag com/ca/news/oplnlon/lo steps for ellmlnatlng mouId

in-the-workplace/187138 : I MeriedUeatipaateitposEinbang o , .9 M e L- ‘V‘ U



https://mapleleafmedical.com.au/blog/2019/9/20/chickenpox-vs-measles-whats-the-difference
https://www.thesafetymag.com/ca/news/opinion/10-steps-for-eliminating-mould-in-the-workplace/187138
https://radiopaedia.org/cases/pulmonary-tuberculosis-29

Using the two-link spinal model presented in class with a load of 200 N and the following parameters
(and using the diagram below and the class slides)

h=50cm B = 60° E=5cm
b=30cm K=110° D=12cm
mgaw, = 350N T=70° Fa=192N

A low back biomechanical model

Maffin & Anderson, Occupational Blomechanics, 1991

T

LB L SA TSI LOELEDTTLT

Calculate the following, showing all work:
(1) Erector spinae muscle force, Fyne

(2) Compression force on L5/S1 disk, Fome
(3) Shear force on L5/S1 disk, Fsper

(4) Will this activity be hazardous to some workers? Why or why not?

https://www.chegg.com/homework- help/questlons and- answers/blomechanlcs questlon pleasel;s(— how—l%o I;

copy-answers-chegg-thank--q46905142

4
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https://tompkinsins.com/news/prevent-repetitive-motion-injuries/
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https://www.chegg.com/homework-help/questions-and-answers/biomechanics-question-please-show-work-copy-answers-chegg-thank--q46905142
https://tompkinsins.com/news/prevent-repetitive-motion-injuries/
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https://www.youtube.com/watch?v=jcyzGsnfZZY



https://www.youtube.com/watch?v=jcyzGsnfZZY



https://www.youtube.com/watch?v=2ZOZ_oKWyaM&feature=emb_logo
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Dose-Response Assessment

No Observed Adverse
Effect Level (NOAEL) —
00% Highest dose at which
there was not an observed
toxic or adverse effect.
Lowest Observed
Adverse Effect Level

(ESpONGE
8
=2

LOAEL (LOAEL) —
NOAEL .+ Lowest dose at which
there was an observed
N\ |
0% > toxic or adverse effect.
0 5 "0 ls 20 7/5 60 66 https://toxtutor.nlm.nih.gov/02-006.html
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https://toxtutor.nlm.nih.gov/02-006.html

Dose-Response Assessment

Deterministic Effects and Stochastic Effects Th reshold Values for Various Effects

Deterministic effects

(Hair loss, cataract, skin injury, etc.)

When a number of people were exposed to the same
dose of radiation and certain symptoms appearin 1%
of them, said dose is considered to be the threshold
dose.

(2007 Recommendations of the International
Commission on Radiological Protection (ICRP))

)

No effectsé

Incidence of effects

v

0 :
T Dose
Threshold dose

Stochastic effects

(Cancer, leukemia, hereditary effects, etc.)

Effects of radiation exposure under certain doses are not
clear because effects of other cancer-promoting factors
such as smoking and drinking habits are too large.
However, the ICRP specifies the standards for
radiological protection for such low-dose exposures,
assuming that they may have some effects as well.

1 Assuming that effects would

appeardepending on dose
levels

-
o -
- Spontaneous

incidence

~
g

Dose

o Incidence of effects

Assuming that there is
no threshold dose

Threshold acute absorbed doses of y-rays

Disorders Organs/Tissues LR Threshold value (Gy)*
period
Temporary sterility Testis 3to 9 weeks Approx. 0.1
Testis 3 weeks Approx. 6
Permanent sterility
Ovary Within 1 week Approx. 3
Deterioration of Bone marrow 3to 7 days Approx. 0.5

hemopoietic capacity

Skin rubor Skin (large area) | 1to 4 weeks 3to 6 or lower
Skin burn Skin (large area) = 2to 3 weeks 5to 10
Temporary hair loss Skin 2 to 3 weeks Approx. 4
Cataract (failing vision) Eyes Zolgﬁggsror Approx. 0.5

* Threshold doses for symptoms with clear clinical abnormalities (doses causing effects on 1% of people)

Source: 2007 Recommendations of the International Commission on Radiological Protection (ICRP), and ICRP Report 118 (2012)

https://www.env.go.jp/en/chemi/rhm/basic-info/1st/03-01-04.html
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Exposure Assessment

Source/ Route of

emissions Exposure

Health Reach the
Effects affect dose

Rorieducationalptirpose only

working
environment’s
monitoring

Intakes (Personal
exposure/biological
monitoring)
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Risk Characterization

High

* Likelihood X Severity -> Risks are in order of priority.

- | Risk Assessmrent | | Risk
| 4x 4 Matrix | | Rating
L L o
| ; I Almost Certain L |l 4 o
E e W
| . Quite Likely E
! h L
0 0 b
0 o NotVeryLikely H
D i o
ol
Minar Injury Major Injury Death D .
COMSEQEMNCES —
Low High Severty - |coNseQuUENCES|

Source: https://ghse.support/index.htm?context=45
Foreducationalptirpose only ".U MEd ViV



Risk assessment Risk management

M| assessment K /

| Risk = Management
Huam | |
| identification characterizatnon | |ons

Exposure
assessment

Source: EPA Office of Research and Development.

ave
Faculty of Medicine, Chiang MeteWelisasityos@iniang Mai, THAILAND. % o Med(CMU



Hierarchy of Controls

* Physically remove the hazard

* Replace the hazard

Engineering controls J * Isolate people from the hazard

Admiﬁistrative
controls

* Change the way people work

e Protect the worker with Personal
Protective Equipment (PPE)

e |
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Walk-Through Survey faazls

. “AIstAUEd159da 1uUsENaUuUnNIs”

. walk-through survey: That portion of the inspection
during which the inspector makes non-invasive, visual
observations of readily accessible areas of the subject
property and documents his/her findings.

(source: https://www.nachi.org/inspection-glossary/w, viewed 2020)
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NUT2EIAYBINTT walk-through survey

Halnladayauusenaun1suseiiunuEsI91NUADEIN NV DS
AUV LAZUINE
1. SUMUUNIATIIFUNINAIUAULELIINY

2. M3vsziiuAunsaulunisufunu (fit-for-duty)

3. ASUSLLUUAMUNSOUNBUNAULYININU (return to work) Niungdy

4. N13EUAINQUAME NSV 139N 1 AUTI8IINIY
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AednAyAsaNALaz Ui

1. #aRnAuUszinnena q anudwazlanialunisduiadennaiudu

v a

2. M3UURNUaTe M TuluaukuInianisianursethedduiniiegvsel
3. MslvaunsalAuAsasnIulasnfuaIuYARalUN1TUHURILISS

4. annusednwaensyauitldlasnse (unsafe act, unsafe condition)
5. UuuUMsSududadeanaa Heanau waguenmionnay

6. ANNKINFBULUNITNINU anwgunsailuau
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Q&A
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