Occupational Health Risks for Healthcare Workers

Chapter 21

Occupational
Health Risks for

Healthcare Workers

Walter Popp

Key points

¢ Healthcare workers are exposed tobiological, chemical, physical,
ergonomic, and psychosocial hazards.

e Hepatitis B, hepatitis C, human immunodeficiency virus, and
tuberculosis pose the greatest risk of infection to healthcare
workers.

e Infectionwithhepatitis B virusis preventable withimmunisation;
all healthcare workers should be vaccinated against hepatitis B.

* Written standard procedures on how to manage needlestick
injuries should be available and known to all staff.

®  Occupational medicine and infection prevention and control may
be performed by the same person in low resource countries.
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Background

Health care facilities around the world employ over 59 million workers'
who are exposed to many health hazards including:
e Biological: tuberculosis (TB), Hepatitis B and C,

human immunodeficiency virus (HIV)

Chemical: disinfectants, ethylene oxide,
antineoplastic agents, anaesthetic gases,
latex (in gloves causing allergies)

e Physical: noise, radiation, falls
e Ergonomic: heavy lifting, musculoskeletal disorders
* Psychosocial: shift work, violence, stress, and burn-out.

Each year, 3 million healthcare workers (HCW) are exposed to bloodborne
pathogens through a percutaneous route; 2 million are known to be
exposed to hepatitis B, 900,000 to hepatitis C, and 170,000 to HIV. However
underreporting of injuries can reach 40-75%, so there may be many more
unreported. Known exposures result in 15,000, 70,000, and 1,000 infections,
respectively, and > 90% of these infections occur in developing countries.?
Needlestick injuries, which cause 95% of HIV seroconversions in HCWs,
are preventable by practical and low-cost measures. Infection with hepatitis
B virus is 95% preventable with immunisation, however less than 20% of
HCWs in some regions of the world have received all three vaccine doses
needed for immunity.!

Prevention

Basic principles

Occupational medicine and infection prevention and control may be

performed by the same person in low resource countries, although separate

departments are preferred. To reduce occupational risks to healthcare

staff:

¢ Conduct a written risk assessment for staff regarding physical,
chemical, biological, ergonomic, and psychosocial hazards.

* Review the risk assessment annually to determine if the risks have
changed or whether there are additional risks.

* Include an estimate of the degree of risk, e.g., low, medium and high
(see Tables 21.1 and 21.2)
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Table 21.1. Classification of biological agents into 4 groups according to their
level of risk of infection*

Risk -
Description Examples
group
Bacteria in yoghurt
1 Biological agent unlikely to cause human o8
disease
Yeast in beer
Most bacteria
Biological agent that can cause human disease
and might be a hazard to workers; it is unlikel
2 & . . Y Nearly all moulds
to spread to the community; there is usually
effective prophylaxis or treatment available
prophy Most viruses
Hepatitis B
Biological agent that can cause severe human | Hepatitis C
disease and present a serious hazard to
3 workers; it may present a risk of spreading to | Human
the community, but there is usually effective immunodeficiency
prophylaxis or treatment available virus
Tuberculosis
Biological agent that causes severe human Lassa virus
disease and is a serious hazard to workers; it
4 may present a high risk of spreading to the Severe acute
community; there is usually no effective respiratory
prophylaxis or treatment available syndrome?

*According to Directive 2000/54/EC of the European Parliament and of the Council.3

291



IFIC Basic Concepts of Infection Control

pooj
djeuruweuod ued susrdAy
urnqo[8 sunuuy Sax J0BJU0D [0031G z arey arey | reuosiad 100d ym sia[puey v snpedapy
POOJ PajodJuI ‘9)NOoI [BI0
-[edoey £q uos1ad-03-UuosiaJ
(snara
passnosip SUBIqUISW SNOdNUL UOISSIWSUERI} JOBIUOD JO , ,
9q P[NOYS S[EIIATIUY °N uo yserds poorg ¥ | 21e0pOIN | 21qi8nEN uonsanb awos ‘duroqpoolg esse] ‘SindIely "e[oqd)
q P[NOYS S[eIIAl ysejds poog ! : qpoof 193§ 1ZeYLIOWR]
PassNoSIp 89 PINoys y3noo ‘amsodxa 4 wsordon £ d
SOIGHUE M g3 Sax 3961 07 992] 9501 z arey elep oN | 3oru0d £q osye ‘syapdoip g euayydiq
S snura 3urppays A[panoe
, L st oym uoszad pajoayur
o ON PUE 'Poolq "BAITES are are WOIJ USWAS pue ‘SU0naIdas | (AJAD) Snitao[e8awo}sd)
N Aepadss ‘spimy z N N J pue ‘suol 1AO]
[BJIAIDD “[IW }SedIq
Apoq y3m 1oe3u0)) , \
BAI[ES “DULIN Y}IM JORIUO))
2£s Gunpnoy $303[qo pajeururejuod pue (snaraouspe
ON ON a 4 Y3 LEnS| op ) P g , P
pue 310eU0d puer] SUOTIIDAS L3 YHIM JORIU0D) 3) [eaIA ‘sprAdUN[UOD)
9 5eJU0d [00 are are orem BIS[O
A PO 10035 ¢ 4 4 PojeUILIIUOD ‘[RI0-[DI’] 1o
JJe1S 0} juaged
ssiuade juanje g 0} 33035
Aydoxd :
(ddd) speerfycox SR SIS UTeA] reo130101q jo [e19udS ur UoISSTWISULL], uoTIIJUY
amsodxa-}sog aumdep o uonyedyISSE G BAERS :
el uonenjeAd

uoISSIwISues} Jo

St

uoIssTusuen

2ako1durs 03 Juaned pue jusnjed 03 safordurs 105 sa183e1IS UOKONPAI NSLI PUE SUIPAS DILD YI[LIY UI SJUSFE SNOTOIJUL JO UOISSTWSURI) 10§ SYSIY “Z' LT d[qe.L

292



Occupational Health Risks for Healthcare Workers

jsinoy
uryym papraoxd
9q 1SN S[_IIATIUY

Amlur yonsspasN

MO oley

jJrursuer) 0y AJodI| SSaf spInyy
Apoq Apoolq pue ‘suonaIdes
[eurdeA ‘UauIas {Poo[q Yim
3JOBIUOD UDS J0LJUTUOU 10
[esoonur poo[q YHMm JOejuod
snoaueinoiad era A[rewr

(ATHD)

snIIA ADUSIDIJapPOUN UL

uewngy

ON

ON

9IS pajoayur
UM 10BjU0D)

MO arey

pmy dpo1saA
3M JOBJUO0D ‘SISLITED JO
BAT[ES UT SNITA [JIM J0BJUOD)

xarduurs

sadropg

ON

ON

Amfur spusarpaaN

SJeISPON MO

spimyj Apoo[q pue ‘suonaidas
[eurSea ‘Uawas ‘poo[q YIm
JOBIUOD UDS }ORIUIUOU pue
‘[esoonu ‘snoaueindiad erp

D snnedayy

(o1gH) unqgor3
sunwwr g spypedap]

SOx

Amfur yousarpaaN

SJeISPON Mo

spm[y Apoojq pue ‘SuonaIdds
[eurSea ‘Uawas ‘poo[q YIm
J0BJUOD UDYS JoRJUILOU pue
‘Tesoonuu ‘snoauenorad erp

g sunedspy

(dad) srxefdydoxd
amsodxa-jsog

J[qe[reae
aupdeA

S UTey

«Sjuade
[ev180101q jo
UOTJedIJISSeD

ST

juanyed
0} ;ye15

J3e1S 0}
jusneg

uonen[ead
UOISSIWISUEI) JO STy

[e12uaS ur UoISSTWISURL],

uorauy

293



IFIC Basic Concepts of Infection Control

syuanyed
(8urzoaus Pa309JUl JO SUOT}AIIAS
/3uny8noo woiy 309§ K1oyendsar jo uorsstwsuen
SIX : 7 | @rezopoiy | orerapon : T sdumnjy
¢ urgipm) ened joeju0d 03 391doap
ITM JOBJUO0D 3S0[D) 10 uorssrusuer) Jardorp
ya11p ‘peads jordoig
syuanyed
(X pue
y Pa309JUI JO SUOTIAIIAS
10RJUO0D , m\m;\’ o8] 03 K10yerrdsar jo uorsstwsuen)
DViu , z arey : T UOT)OJUT [EI2000SUTUIIA
9SO 19Je dOIqHUY | eAv1121) aDBJ 1JOBIUOD ISOD) jor3U0D 03 33[doIp
I - 10 uorssrwsueny yo[dorp
A ya11p ‘peaxds jordoig
uostad pajoayur
SUOT}RIDAS
: JO suonaIas Aroyerrdsax
urnqo[8 aunurwy SIX Arojendsar z ySip g ySig JO UOISSIWSURI) JORJU0D Sa[SEAN
ma s yuened ayy ypim : : %
0} SUIOQITE 10 UOISSIWSURI)
31or3U0D 10 Surfeyuy )
QUIOQITE JORIIP DUIOGITY
syuanyed
(Surzaaus Pa303JUl JO SUOT}AIIAS
PopUaWIWOdAI JOU /3uny8nod woiy 39§ K10yerrdsar jo uorsstwsuen)
S9X 7 | @reropoly | orerapon ezZUIN[FUL
A[reuriou sferAuy ¢ ungirp) yuaned jor3U0D 03 33[doIp
3ITM JOBJUOD 3SO[D) 10 uorssrwsueny ya[dorp
a11p ‘peaxds jordoig
«Syuade J3e38 03 juanyed
(d3d) stxejdydoad | spqejreae 3ol | quaneq 01 3381
Ixo-150 il [SII UTEJA] jou [exduag ur uoISSTWISuRI], uondAJUY
2IMS00X9-3504 1IEA onedyIssed uonenyeAs
st UOISSTWISUEI} JO STy

294



Occupational Health Risks for Healthcare Workers

5eJU0d [00 9JeIapO 9)eIapO SIMOI 810 SNIIARIO
PEtioy [ools C| PO | AEIOPON -[eoaey e1A uosiad-0)-Uuosia J el
SUOT}AIIAS
9)eIapO 9)eIapO Kroyexrdsar yym u.uEzS (AS¥) snaia
1EIOPON PO : i renfouds Lroyendsay
30211 10 JrIU0D J9[doI
SIX SIX sayg ¢ arey arey 9)1q [eWIUY sarqey
SIX z arey arey [e1o-Tedae,| orod
syuanyed
Pa323)Ul JO SUOT}DIIAS
saprjone &) 3no 9)eIaPO 9)eIaPO Arojeadsa jo uorsspusues SISSTI}ID,
PII N A ysnop C | 91eISpON 1eISpON 1eIu0o 0 3ordoIp 1SS
10 uorssrwsueny yo[doip
a11p ‘peads joidoig
(10038 s guanyed
OoN oN J0BJUOD [0031G z ySipy ySiy U3ITM JOBJUOD JOdIIpUL SNIIAOION
10 J03IIP) [BIO-[EDI’,]
snan
ON ON J0BJUOD UDJG z arey aIeY | 3OBIUOD JORIIPUI PUe JOBII] S Eﬁmwwwmmw&ﬁmz
J3e1S 0} juanyed
siuase Juanje g 0} Jye18
sixefAydoxd | arqeqreae .
(dad) sexeriycor EEE S[SLI UTeA] Teor8o1o1q yo [e19udS ur uoISSTWISURL], uorAJuY
amsodxa-jsoq aupdep T uonedyISse b BB :
. uonen[eAd

UOISSTWISUEI} JO STy

295



IFIC Basic Concepts of Infection Control

a[qssod soporquuy

SUOTS3] dueIquIdW
SNOdNW I0 UTYS
U3IM JOBJUOD 0TI

arey ejep oN

styd4s
Axrepuodas 10 Areuwrrid jo
SUOTSI] 3IM J0BJUO0D J03II(]

siyd4g

ejep oN arey

spunom

Ppa30ayur woy adeurerp 10
SUOT}SID3S TRIO M JOeJU0D
30aa1p 10 3oejuod 3ardorq

vy dnoin) ‘snododoydang

1OBIUOD UDJg

MO MO

uoszad pajsayur Y3im
3J0BJUO0D UD{S-03-Up[s 103I1(]

SaIqedg

ON

ON

y3no)

wWnIpajy | wnIpay

JrU0d ‘syordorq

(SAVS) dworpuAs
A1oyeridsar aynoe a19Aag

10BjU0D [00)S

Mo MO

POOJ djeuTEeIuOod Ued
auar34y reuosrad 1ood yyim
SI3[puey pOOJ ‘IdjeM I0 POOy
PajeUTWE U0 BIA ‘9JNOI [BI0
-[edaey e1A uos1ad-03-Uosia J

e[a81Yg 10 e[aUOwITeg

SOX

9JeIaPOA 9}eIaPOA

‘pajensuowap

JOU UoISSIwsues}
QUIOQIIE ‘SUOI)IIDAS
K1oyextdsar yjim joeu0d
30211p 10 JryuU0Dd J9[doI

eqRqny

(ddd) sexejAydoxd
amsodxa-jsog

3[qe[reae
aumOeA

SSI ure

LSuade
[eor3ojorq yo
uorjedIyIssed

STy

juaned
03 33e1S

J3e1S 0}
jusneg

uonen[eAd
UOISSTWISUEI) JO STy

[exauag ur uorssTwISueI],

uondAJuY

296



Occupational Health Risks for Healthcare Workers

¢DF/FS/000T AL O} BUIPIOdIE UOHELIISSL]d ST 4

ON SIX arey | 9[qIS8aN $931q 03MbSOA IDAJ] MO[[PX
9JeIdpOUL | dJeISPOW SIDISAA YJIM JOBU0D)
(sor8urys) 19350z
(O1ZA) 19)SOZ PIJRUTWIISSIP WIOL) -B[[9OLIBA PISI[EI0]
urngorS aunuruur S9K z sdeyzad pue saseon onoe
I19)SOZ-[[DLIB A jo j0e1} A103RIIdSar WOy 19)SOZ PIJeUTWISSIP
peaxds auroqare 10 jo[doip “xoduaydryD) “e[[edLIe A
Y3 3y ISIOISAA IIM JOBIUOD)
(Te10
IS ‘D) J0BIU0D [00I§ ¢ MO MO [e10-Tedae snydA7,
Sax
pajajyur
d
gL 2AnDR wno awodaq 03 PNu 3adoIp
103 uowrar Snip auroqire afeyur jsnw uosiad
apawre) ysiy ysiy
‘uondAUI g1, ysSno) ¢ a[qudansns ‘siso[noraqny (g1) stsonoxaqny,
Joeg 0} MO 0} MO]
JUSJe[ JO JUSUILIT} [ea8udref 10 Areuowrnd
10§ (LINI) przeruosy 204 JATIOR JIM S3DINOS
WOIJ UOISSIWSURT} SUIOQITY
urngqo[8 aunuwwy SAK Z| eepoN eyep oN spunom unjs ‘sajig snueja ],
J3e1S 0} juaned
sSjuade jusneJ 0} 330318
Aydoxd .
(ddd) spedydot clqereae S[SII UTeJAl rea18ojorq jo [erduad ur uorSsTUISueI], uondayuy
amsodxa-jsog QumdeA o uonedJISSed 5 SR .
. uorjenyeAd

uoISssTuIsue} Jo Jsny

297



IFIC Basic Concepts of Infection Control

Try to reduce the risks to HCWs using the following order of activities:

1.

Eliminate the hazard - for example:

Reduce the number of injections by providing more oral
medication*®

Assign a central hospital for treating highly infective patients
(e.g., tuberculosis) — for community.

Try to remove or isolate the hazard — for example:

Use safety needles (single-use needles designed to retract or
cover the sharp end immediately after use).

Transport blood specimens in leak- and puncture-resistant
boxes and use puncture-resistant waste boxes for discarding
sharp items and needles.

Organisational measures - organise work so that the exposure is

reduced - for example:

Reduce the number of staff members who care for a patient
with TB or methicillin-resistant S. aureus (MRSA).

Train staff regularly in safe working condition practices.
Establish an occupational safety committee. In small hospitals
this committee may be the infection prevention and control
committee.

Consider every patient to be potentially infected with hepatitis
B or C or HIV and be prepared — work with strict adherence to
Standard Precautions/Routine Practices.

Audit compliance periodically focusing on prevention
measures.

Evaluate use of personal protective equipment (PPE) - for

example:

Gloves: Discard and change between patients. Use only once
whenever possible or disinfect 2-3 times maximum.

Gowns: Use if spills/splashes are possible; change between
patients. Single-use gowns are preferred. If gowns are used
several times, e.g., during a shift time, put on the gown and
remove it without touching the outer potentially contaminated
side.

Eye goggles or face shields: Use if spills/splashes to the face
are possible. Disinfect regularly and if visibly soiled.

Masks and respirators: N95/FFP respirators that have a tight
face seal should be used if there is a risk of exposure to airborne
pathogens. When these items are not available, surgical masks
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are the best alternative, especially against droplet infection.
Self-constructed, washable, and reusable textile masks
provided some protection against severe acute respiratory
syndrome, and may be a better than no protection.

Develop written standard operating procedures for medium
and high-risk activities. These may be identical to infection
prevention and control procedures; however they should
include staff protection and vaccination recommendations.

Provide a medical examination for all HCWs:

The examination should include a physical examination and
medical history for all new staff performed by an experienced
physician.
Results of the examination should be documented.
HCW examination records and other health information
should be kept confidential and stored in a secure place.
Provide vaccinations for all staff. The following vaccinations
are strongly recommended for all non-immune HCWs:

¢ Hepatitis B

* Influenza

*  Mumps/Measles/Rubella/Varicella/Pertussis

(specially for staff working with children)

e Poliovirus

e Tetanus, Diphtheria (as a routine adult vaccination)
All injuries should be documented in the respective staff
member’s medical record.
Repeat the examination periodically, e.g., every 3 years.

Low Resource Issues

In low resource countries, special interest should be focused on preventing

needlestick injuries. The two most important causes of these injuries are

recapping of needles and unsafe handling of sharps waste. Other causes

include:

Overuse of injections

Lack of supplies (disposable syringes, safer needle devices,
sharps-disposal containers)

Failure to place needles in sharps containers immediately after
injection
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® DPassing instruments from hand to hand, e.g., in operating
theatres

e Lack of awareness of the problem and lack of training for
staff

Hepatitis B, hepatitis C, HIV, and TB pose the greatest risks of infection to
HCWs in low resource countries. The risk of transmission from an infected
patient to a HCW by a needlestick injury is around:>*

*  30% for hepatitis B

* 3% for hepatitis C

e 0.3% for HIV

Surveillance of needlestick or sharp injuries may help identify problem
areas/devices and be used in educating staff. After each needlestick or
sharp injury:

* A co-worker should immediately be called to help.

® Ideally, any skin wound should be disinfected using alcohol
or alcohol-based hand rub (use of alcohol will cause pain).
If alcohol is not available, wash extensively with soap and
water.

e For mucous membrane exposure, only water douching/
washing may be realistic (alternatives: iodine, chlorhexidine,
or octenidin preparations).

e After disinfection, the risk of transmission should be assessed.
The risk may be increased with deep wounds, visible blood on
the device, a blood-filled needle, and a high viral load status
of the index/source patient (if known).

Specific prevention practices
Hepatitis B
The risk of infection with hepatitis B virus (HBV) can be avoided by
decreasing exposure to blood and body fluids and through vaccination.
Post-exposure prophylaxis (PEP) varies with the immune status of the
HCW.
* An unvaccinated HCW should receive both hepatitis B
immune globulin (HBIG) + HBV vaccination
* Previously vaccinated and known antibody responder HCW:
no treatment
® Previously vaccinated, known non-responder HCW: should
receive both HBIG + HBV vaccination (a second vaccine series)
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or 2 doses of HBIG one month apart

e HCWs whose antibody response is unknown: test the HCW
for antibody and administer HBIG + HBV vaccination if results
are inadequate (<10mIU/ml).

Hepatitis C

Thereis currentlynorecommended PEP for hepatitis C virus (HCV). Perform
baseline and follow-up testing for anti-HCV and alanine aminotransferase
(ALT) up to six months after exposure. Perform HCV RNA testing at 4-6
weeks if an earlier diagnosis of HCV infection is desired. Staff members
who develop hepatitis C should be treated after seroconversion.

Human immunodeficiency virus
PEP against HIV should be started as soon as possible, preferably within
2-24 hours, not after 72 hours. Problems with HIV PEP include:
®  Proof of HIV transmission is only possible using PCR testing,
which is only available in highly developed laboratories.
e PEP must be given within hours of exposure.
* Contraindications (e.g., pregnancy) should be considered.
® There is a high rate of side effects (and a high rate of dropouts
in taking the drugs).
* Medication must be taken for at least 4 weeks.

HIV PEP may notbe available in some countries; therefore, attention should
be given to using PPE and safe practices to avoid injuries. Seek expert
consultation if viral resistance is suspected. In case no PEP is available:

e Perform HIV antibody testing for at least six months post-
exposure (e.g., at baseline, six weeks, three months, and six
months).

* Perform HIV antibody testing if an illness compatible with an
acute retroviral syndrome occurs.

* Advise exposed persons to use precautions to prevent
secondary transmission during the follow-up period.

Tuberculosis

Some measures to control healthcare-associated TB transmission
(ventilation systems, isolation rooms, personal protective equipment) may
be beyond the resources of low-income countries.’ The following measures
may reduce the risk of transmission:
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e Establish a TB control committee.

® Increase awareness about TB among HIV-positive patients.

* Place patients with suspected TB or with an abnormal chest
radiograph in an isolation room with door closed and a special
ventilation system (natural or artificial).'

® Restrict sputum induction procedures and aerosolised
pentamidine treatments to TB isolation rooms.

* Assign an adequate number of trained staff to perform routine
and urgent acid-fast bacilli smears on a daily basis.

¢ Initial anti-TB treatment regimens should include four drugs.

e Patients in TB isolation rooms should only be allowed to leave
their rooms when medically necessary and must always wear
a surgical mask when outside the room.

® Place automatic closing devices on all TB isolation room
doors.

¢ Continue isolation of TB patients until at least three negative
acid-fast bacilli sputum smears are obtained.

e Forbid immunocompromised staff from contact with, or
caring for, patients with TB.

* Ensure that all HCWs entering a TB isolation room wear a
NO95/FFP mask (or - if not available - at least a surgical mask).

¢ Perform routine tuberculin testing for tuberculin negative staff.
In case of tuberculin conversion: Rule out active tuberculosis
and treat HCW for latent TB infection.

e Each HCW has to inform a designated person on the TB control
committee (or occupational heath staff) if a cough for longer
than 3 weeks has not responded to a course of antibiotics.

* Treat HCWs as soon as active TB is confirmed.
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