ACTA FAC. MED. NAISS.

UDC 613.6:614.23

Professional article

ACTA FAC. MED. NAISS. 2004; 21 (3): 171-178

Mirjana Aran|elovi}, Jovica
Jovanovi}, Sa{a Borisov,
Sonja Stankovi}

Institute of Occupational
Health-Nis

THE HAZARD OF HEALTH
CARE WORK

SUMMARY

Characterized aspeople committed to promoting health through treat-
ment and carefor thesick and injured, health care workers, ironically, con-
front perhapsagreater range of significant workplace hazardsthan workers
in any other sector. Hazards facing health care workers include: biologic
hazards associated with airborne and bloodborne exposures to infectious
agents; chemicals hazards especially those found in hospitals, including
waste anesthetic and sterilant gases, antineoplastic drugs and other thera-
peutic agents, mercury, and industrial-strength disinfectants and cleaning
compounds; physical hazardsincluding ionizing and non-ionizing radiation,
safety and ergonomic hazar dsthat can lead to a variety of acute and chronic
musculoskeletal problems, violence; psychosocial and or ganizational factors
including psychologic stress and shift work and many health consequences
associated with changesin the organization and financing of health care. Yet
despite high injury and ilinessrates, health care workershavereceived rela-
tively little attention from occupational health and safety professionals com-
pared with workersin industriestraditionally viewed ashazar dous. L egisla-
tion, regulations, and even voluntary guidelinesto protect health care wor k-
ershave been formulated and adopted slowly and they have been inadequate
intheir scope. From apublichealth per spectivedoctor srepresent an inter est-
ingindex population. In thisper spective, thehealth of the doctor s can be seen
asanindicator of theburden of disease of the culturein which they practice.
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INTRODUCTION

Characterized as people committed to promot-
ing health through treatment and care for the sick
and injured, health care workers, ironicaly, con-
front perhaps a greater range of significant work-
place hazards than workers in any other sector. In
addition to exposure to airborne and bloodborne in-
fectious agents, typical exposures include work-
place assault, ergonomic hazards, toxic drugs and
other chemicals, radiation, and work stress, often

caused or exacerbated by inadequate staffing. For
these reasons, health care workers (e.g., physicians,
nurses, emergency medical personnel, dental pro-
fessionals and students, medical and nursing stu-
dents, laboratory technicians, hospital volunteers)
often struggle to provide quality and compassionate
care in an inherently dangerous work environment.
Furthermore, in the health care work environment,
unlike the situation in many other industries, work-
ers are not the only ones who are affected when oc-
cupational safety and health threats are not ade-
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quately identified and addressed: patient care also

deteriorates.

Yet despite high injury and illness rates,
health careworkershavereceived relatively little at-
tention from occupational health and safety profes-
sionals compared with workers in industries tradi-
tionally viewed as hazardous.

The hedlth careindustry has been slow to rec-
ognize and respond to the epidemic of injuries and
illnesses facing its own work-force. Explanations
given for this lack of attention or concern include
the following:

1. A false perception that the industry is self-re-
gulated: Accreditation is primarily directed at as-
sessing the quality of patient services. As a con-
seguence, inspectors are poorly trained in occu-
pational health and safety and pay insufficient at-
tention toward work-place exposures and
hazards during inspections.

2. Focus on curative rather than preventive medi-
cine: health care institution are more concerned
and better prepared to respond to the more dra-
matic aspects of curative medicine rather than to
preventive medicine and public health, including
occupational health and safety.

3. Lack of attention by governmental agencies re-
sponsible: little research has been conducted and
few governmental standards have been issued for
the hazards causing most injuries to heath care
workers.

4. The notion that “an industry that employs mainly
females must be a safe industry”: Seventy-six
percent of hospital workers, 83% of nursing
home workers, and 93% of home care workers
arefemale.

5. A low unionization rate within the health care sec-
tor: Health care workers, compared with workers
in more heavily unionized industries, have little
voice and power to effectively negotiate for and
improve workplace health and safety conditions
(1-4).

HAZARD OF HEALTH CARE WORK

Hazards facing health care workers include;

Biologic hazards associated with airborne and
bloodborne exposures to infectious agents,

Chemicas hazards especially those found in
hospitals, including waste anesthetic and sterilant
gases, antineoplastic drugs and other therapeutic
agents, mercury, and industrial-strength disinfec-
tants and cleaning compounds;

Physical hazards including ionizing and
non-ionizing radiation, safety and ergonomic haz-

ards that can lead to a variety of acute and chronic
muscul oskeletal problems, violence.

Psychosocial and organizational factors in-
cluding psychologic stress and shift work and many
health consequences associated with changesin the
organization and financing of health care (Table

1)(2).

BIOLOGICAL HAZARDS

Biological hazards are infectious agents such
as bacteria, viruses, fungi or parasiteswhich may be
transmitted via the contact with infected patients or
contaminated objects, body secretions, tissue, or flu-
ids. Health care workers, particularly thosein hospi-
tal settings, areregularly exposed to biological or in-
fectious agents (Table 2).

At theworkplace, both HepatitisB (HBV) and
Human Immunodeficiency Virus (HIV), can be
transmitted by infected blood and body fluids when
they are in direct contact with the inside of the
mouth, the eye, or with broken, scraped, chapped or
inflamed skin. The exposure of greatest concern,
however, is when the skin is broken by a contami-
nated object such as a needle or a scalpel. Neither
HBYV nor HIV can be transmitted by casual contact.
The risk of HBV infection far exceeds the risk of
HIV infection.

“Universal Precautions’ should be established
in any care setting where exposure to blood and
body fluidsispossible. Their purposeisto eliminate
or reduce the risk of transmission of blood-borne
pathogens. Since patientsinfected with HBV or HIV
cannot alwaysbereliably identified, blood and body
fluid precautions should be used with all patients. In
other words, the precautions should be applied uni-
versally.

Immunization against HBV is recommended
for health care workers at the greatest risk of expo-
sure. In addition, depending on a person’s immune
status, HBV vaccine or hepatitis B immune globulin
or both may be recommended after accidental expo-
sure to blood or body fluids. There is ho vaccine
against HIV.

Despite the success of the blooborne pathogen
standard and related guidance from the Centers for
Disease Control and Prevention (CDC) and profes-
siona associations, a very significant health prob-
lem has emerged that can be attributed, in part, to the
increased use of examination and surgical glovesre-
quired by thisstandard. An epidemic of latex allergy
is now affecting health care workers and others ex-
posed. The prevalence of latex alergy among health
care workers is estimated to be between 5% and
12%, with atopic workers at even greater risk(5).
Manifestations of this exposure range from type IV

172



THE HAZARD OF HEALTH CARE WORK

Table 1. Selected hazards, health effects, and control strategiesin health care

Hazards

Health effects

Contol strategies

Biological

Viral (Heapatitis B, Hepatitis
C virus)

Acute febrileillness, liver disease, death

Safer needle devices, hepatitis B vac-
cine

Bacteria
(Mycobacterium tuberculosis)

TB infection, TB illness, multiple drug resis-
tance, death

Isolation of suspect patients, respira-
tors, UV light, negative pressure
rooms

Natural rubber latex proteins
(and rubber chemical addi-

tives)

Range from tip IV delayed hypersensitivity to
rubber additives to type | immunologic re-
sponse, anaphylactic shock, death

Substitution with low latex protein
powderless gloves or nonlatex gloves
and supplies

Chemical

Ethylene oxide

Peripheral neuropathy, cancer, reproductive
effects

Substitution, encolsed systems, aera-
tion rooms

Formaldehyde

Allergy, nasal cancer

Substitution, local ventilation

Glutaradehyde

Mucous membrane irritation, sensitization,
reproductive effects

Substitution, local ventilation

Antineoplastic drugs

Cancer, mutagenicity, reproductive effects

Calss 1 ventilation hoods, isolation of
patient excreta

Hepatic toxicity, neurologic effects, repro-

Scavenging systems, isolation of

Waste anesthetic gases ductive effects off-glassing patients
Substitution with electronic thermom-
Mercury Neurological effects, birth defects aters
Physical
. . L Patient handling devices,
Patient handling Back pain, injury lifting teams, training
Rest breaks, exercise,
Static postures Musculoskeletal pain and injury

support hose and shoes

lonizing radiation

Cancer, reproductive effects

Isolation of patients, shielding and
maintenance of equipment

Lasers

Eye and skin burns, inhalation of toxic chem-
ica and pathogens, fires

Local exhaust ventilaton, equipment
maintenance, respirators and face
shield

Physical assault

Traumatic injuries, death

Alarm systems,
security personal, training

Psychosocial/Or ganizational

Violence threat and physical
assault

Traumatic injuries, death, posttraumatic
stress disorders

Training, post assault debriefing

Restructuring

Mental health disorders, exacerbation of
musculoskeletal injuries, burn out

Acuity-based staffing, employee in-
volvement in restructuring activities

Work stress (other than Mental health disorders, burn out Stress prevention and management
above) programs
Shift work Gastrointestinal disorders, Sleep disorders Forward, stable and predictable shift

rotation
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Table 2. Blood-borne pathogens and other infectious agents and diseases

Mode of Transmission

Infectious Agent/Disease

Blood and body fluids

Hepatitis B, Non-A, Non-B Hepatitis, Hepatitis C, Acquired Immuno-
deficiency Syndrome (AIDS), Cytomegalovirus (CMV).

Feces

Hepatitis A, Salmonella, Shigella, Campylobacter.

Virus shedding in urine and stool

Rubella (German measles)

Respiratory secretions

Rubella (German measles), Rubeola (measles), Mumps, influenza, Re-
spiratory syncytia virus (RSV).

Contact with infected skin lesions Scabies

Airborne droplet nuclei only)

Pulmonary tuberculosis, Varicella zoster virus (VZV) (chicken pox

Saliva

Mumps, Herpes simplex virus (HSV) - Typel, Type I, Herpetic whit-
low, VZC (chicken pox & shingles)

Secretions of lesions

gles)

HSV - Typel, Typell, Herpetic whitlow, VZV (chicken pox and shin-

delayed hypersensitivity to rubber additives, which
manifests as contact dermatitis, to type | immuno-
logic responses to residual proteins in gloves and
other medical devices. The National Institute for
Occupational Safety and Health (NIOSH) maderec-
ommendations for prevention of allergic reactions
to natural rubber latex in the work-place and for
controlling exposure (available at:http: //www. cdc.
gov/niosh) (6—11).

CHEMICAL HAZARDS

Health care workers are exposed to a wide
range of chemical disinfectant, anesthetic waste
gases, and chemotherapeutic drugs that are known
to cause human health effects, as well as others for
which no or inadequate testing has been conducted.
Numerous chemicals found in hospitas may be
toxic or irritating to body systems. Chemicals can
enter the body through contaminated food or ciga-
rettes, absorption through the skin, inhalation or by
accidental needle stick. The major routes of entry
are by inhalation or skin absorption (Tabl 3).

Exposure does not always produce adverse
health effects. Chemicals for which there islittle or
conflicting information about potential toxic effects,
should be treated as toxic. Toxic chemicals are best
dealt with by preventing worker exposure. This can
be done by identifying the chemicals, considering
their toxic propertiesand potential health effectsand
implementing control measures (2,3).

PHYSICAL HAZARDS

lonizing and non-ionizing radiation, electric-
ity, noise and heat are examples of physical hazards
found in hospitals. lonizing radiationisusedin diag-
nostic procedures such as x-ray, fluoroscopy, and
angiography, and in treatments using radioactive
implantations or injections. Cumulative and long-
-term health effects include genetic damage and ad-
versereproductive outcomes. Therisksof long-term
low-level exposure to ionizing radiation are not
fully known. Measures to minimize exposure in-
clude maximizing distance between the radiation
source and the worker, using appropriate shielding
and minimizing exposure time. Specia attention
should be given to the maintenance of portable fluo-
roscopy and x-ray equipment which may scatter ra-
diation during procedures.

Non-ionizing radiation includes microwaves,
magnetic fields, and lasers. Theintensity of thelight
beam of lasersposesarisk especially totheeyesand
skin. Proceduresfor the safe use of lasers should in-
clude training, warning signs, using appropriate
safety eyewear, and non-reflective tools.

Excessive noise and heat are commonly found
in kitchens, laundries, and boiler rooms. Cold, heat
and sunlight are hazards for grounds and building
mai ntenance personnel. Permanent hearing loss can
result from long term exposure to noise in excess of
80 decibels (ameasure of sound intensity). At lower
levels, noise from equipment, alarms, conversation
and other sources can impede communication and
interfere with concentration. Comprehensive hear-
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Table 3. Chemical agents commonly found in the hospital environment

Employees potentially exposed

Selected chemical agents

Central supply workers

Cleaning and sterilizing agents

Dietary & Housekeeping staff

Insecticides, detergents, disinfectants, solvents

Laboratory technicians

Tissue fixatives and reagents

Maintenance & facilities workers

Solvents, insecticides

Nurses Medications, disinfectants, solvents, anti-cancer agents
Operating room staff Anesthetic agents

Pharmacists Medications and anticancer agents

Physicians Anticancer agents, disinfectants

Workersin specialty procedure rooms

Disinfectants, sterilants

ing conservation programs should reduce noise
through engineering controls, detect hearing loss
early, provide worker education, and provide hear-
ing protection devices.

Skin burnscan result from exposureto hot sur-
faces or liquids or from exposure to excessive sun-
light. Cold temperatures can produce frostbite or
dangerous generalized cooling of the body (hypo-
thermia). Engineering controls to prevent contact
with hot surfaces or to reduce hot indoor tempera-
ture, protective clothing such as hats and long
sleeved shirtsto reduce sun exposure, and adminis-
trative guidelines for working in hot and cold envi-
ronments are important measures to reduce the risk
of injury (1,2,10,11).

ERGONOMIC AND SAFETY HAZARDS

Ergonomic and safety hazards cause or
worsen accidents, injuries, strain or discomfort. Er-
gonomicsisthe application of scientific knowledge
to the design of environments, tools, workstations
and the content of work to suit the mental and physi-
cal limitations and capabilities. Work environments
and procedures that incorporate ergonomic princi-
ples can anticipate accidentsand avert injury and er-
ror. Health care safety hazards include: dlippery
floors, cluttered hallways or blocked exits, explo-
sive gases used in laboratories and operating rooms,
various power tools and other maintenance equip-
ment, sharp utensils and instruments, and materials
handling.

One of the most common and most severe hos-
pital injuries is musculoskeletal injury, particularly

of the lower back. The most frequent time-loss in-
jury was to the back resulting from overexertion
while moving objects or handling patients. Ap-
proachesto reducing back injury and disability must
be comprehensive and involve ergonomic strate-
gies, education, early and aggressive injury treat-
ment and appropriate rehabilitation programs.

Injuries aso frequently experienced by health
careworkersinclude cuts, bruisesand needl e sticks.

Another problem is repetitive strain injuries
(RSIs) of the upper limbs related to improper work-
station and task design. RSl risk factors include:
high rates of manual repetition, use of excessive
manual force, and awkward postures of the wrists
and shoulders. Workers in dietary and laundry de-
partments and clerical positions, such as data entry
operators and medical transcriptionists, may be at
increased risk.

Violence against health care workers is an
emerging occupational hazard. Preventing injury
from aggressive acts starts when the employer ac-
knowledges that the potential for violence exists.
There must be strong management commitment to
violence prevention programs. Strategies should en-
compass workplace design; patient care approaches
to reduce anger, frustration, and agitation; staff
training on recognition and interventions for poten-
tially violent situations; and support systems for
workers who do experience a violent event.

NEEDLESTICK INJUIES

Themost prevalent, least reported, and largely
preventable seriousrisk health care workersface co-
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mes from the continuing use of inherently danger-
ous conventional needles. Such unsafe needles
transmit bloodborne infections to health care work-
ers employed in a wide variety of occupations.
Elimination of unnecessary sharps and the use of
safer needles can dramatically reduce needlestick
injuries. Safer needle devices have integrated safety
features built into the product that prevent
needlestick injures. The term safer needle deviceis
broad and includes many different devices, from
those that have aprotective shield over the needleto
those that do not use needles at all. Needles with in-
tegrated safety features are categorized as passive or
active. Passive devices offer the greatest protection
because the safety featureis automatically triggered
after use, without the need for health careworkersto
take any additional steps. An example of a passive
device is a spring-loaded. An example of an active
safety mechanism is an employee-activated
self-sheathing needle. Use of conventional needles
in the health care environment today has been com-
pared with the use unguarded machinery decades
ago in theindustrial workplace.

Once stuck, not only o health care workersrun
the risk of acquiring a number of serious infectious
diseases, but they and their families must deal with
the emotional stress of waiting a minimum of 6
month to find out, through antibody testing, whether
a particular needlestick injury will cause a poten-
tially life-threatening disease. Hedlth care workers
must a so avoid exposing othersto their body fluids,
including practicing “ safesex” during thisperiod. In
addition, those who take prophylactic drugsin hope
of preventing human immunodeficiency virus
(HIV) infection, may have serious side effects.

After aneedlestick injury, therisk of develop-
ing occupationally acquired hepatitisB virus (HBV)
infection for the nonimmune health care worker
ranges from 2% to 40% depending on the hepatitis B
antigen status of the source patient (12). Therisk of
transmission from apositive sourcefor hepatitisCis
between 3% and 10% (12), and the average risk of
transmission of HIV is0,3% (13). However, therisk
of transmission increasesif theinjury iscaused by a
device visibly contaminated with blood, if the de-
viceisused to puncturethe vascular system, or if the
stick causes adeep injury. All of these diseases are
associated with significant morbidity and mortality
and only hepatitis B can by prevented by vaccine.
Health care workers, laundry workers, and house-
keeping workers are al too often engaged in duties
that create an environment for these high-risk
needlestick injuries. It is thought that one health
careworker per week will eventually diefrom occu-
pational exposure to HIV(6).

ORGANIZATION OF WORK

Organization of work refers to management
and supervisory practices aswell as production pro-
cesses and their influence on the way work is per-
formed. Perhaps no other single factor influences
worker injury and illnessrates more than the manner
in which work is organized and staffing decisions
are made. Many factors in the hospital environment
can affect the psychological and social well-being of
workers. Examples of work organization which can
have an adverseimpact on workersinclude; little de-
cision-making latitude, excessive job demands, role
ambiguity, poor management ability, inadequate re-
sources, and shiftwork. Rotating shifts and night
work can have a negative impact on genera
well-being and performance because of the constant
disruption of an individua’s biological clock.
Shiftwork can also negatively affect workers' social
roles. Combative patients, terminally-ill patients,
and coworkers or managers are also stressors. The
current economic climate in health care can create
excessive workload demands and a sense of insecu-
rity at work.

Hedth care organizations should maximize
worker participation in decisions affecting their
daily work and the organization as a whole. Em-
ployers can also effectively resolve conflicts, help
staff to respond positively to change and provide so-
cia support systems.(12—14).

PSY CHO-SOCIAL HAZARDS

Many factors in the hospital environment can
affect the psychological and social well-being of
workers. Examples of work organization which can
have an adverseimpact on workersinclude: little de-
cision-making latitude, excessive job demands, role
ambiguity, poor management ability, inadequate re-
sources, and shiftwork. Rotating shifts and night
work can have a negative impact on genera
well-being and performance because of the constant
disruption of an individua’s biological clock.
Shiftwork can also negatively affect workers' social
roles.

Combative patients, terminaly-ill patients,
and coworkers or managers are also stressors. The
current economic climate in health care can create
excessive workload demands and a sense of insecu-
rity at work.

Hedth care organizations should maximize
worker participation in decisions affecting their
daily work and the organization as a whole. Em-
ployers can also effectively resolve conflics, help
staff to respond positively to change and provide so-
cial support system.
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In a public health perspective doctors repre-
sent an interesting index population. Most cultures
recruit doctors from socioeconomically privileged
groups, aclear asset in terms of health capital. Doc-
torsal so possessthe available knowledge about how
to avoid, prevent and treat disease, and how to actin
emergency sSituations. Hence doctors, as a group
should have thelowest risk possible. In this perspec-
tive, the health of the doctors can be seen as an indi-
cator of the burden of disease of the cultureinwhich

they practice. The more sick doctors, the higher the
cultural risk of disease. On the other hand, doctors
deliberately expose themselves to medical hazards
by being surrounded by sick people and risky situa-
tions, so it may well bethat at the end of the day, the
life expectancy may be higher than in the general
population, at least for certain groups or in specid
situations. (15-18).
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ZDRAVSTVENI RADNICI —RIZIK PO ZDRAVLJE
Mirjana Aran|elovi}, Jovica Jovanovi}, Sa{a Borisov, Sonja Stankovi}

Institut za medicinu rada — NiS

SA@ETAK

Zdravstvene radnike karakteri{e posve}enost promovisanju zdravlja kroz le~enje i brigu
0 bolesnim i povre]jenim. Ipak, ironi~na je ~injenica da se ba{ oni suo~avaju sa
najraznovrsnijim rizicima na radnom mestu, vi{e nego radnici na bilo kom drugom radnom
mestu. Rizici sa kojima se suo~avaju zdravstveni radnici mogu se klasifikovati na: bilo{ke rizike
povezane sa izlo“eno{}u zaraznim agensima koji se prenose vazduhom (npr tuberkuloza) ili
krvlju (npr. hepatitis i sida) fizi~ke rizike koji uklju~uju joniziraju}u i nejoniziraju}u
radijaciju; hemijske rizike posebno u bolni~kim okru enjima, koji uklju~uju otpadne
anesteti~ke i sterilizatorske gasove, antineoplasti~ne lekove i druge terapeutske agense, “ivu,
jake dezinficijense i sredstva za ~i{}enje; psihosocijalne i organizacione rizike koji uklju~uju
psiholo{ki stres, rad u smenama kao i zdravstvene posledice povezane sa promenama u
organizaciji i finansiranju zdravstvene za{tite. Ovde spadaju i nasilne pretnje i fizi~ki napadi;
sigurnosne i ergonomske rizike koji mogu dovesti do raznih akutnih i hroni~nih mi{i}no-
skeletnih problema. | pored visoke stope povreda i bolesti, zdravstveni radnici do sada nisu
dobili dovoljno panje od strane stru~njaka koji se bave profesionalnim oboljenjima u
pore|enju sa zaposlenima u industrijama koje se tradicionalno smatraju rizi~nim. Zakoni, reg-
ulative i povremene smernice koje se odnose na za{titu zdravstvenih radnika sporo se usvajaju
i ~esto su neadekvatne. U viziji op{teg zdravlja jedne sredine lekari predstavljaju interesantnu
indeksnu grupu. U budu}nosti zdravlje lekara mo™e da poslu™i kao indikator te”ine oboljevanja
stanovni{tva u sredini gde oni obavljaju svoj rad.

Klju~ne re~i: zdravstveni radnici, nokse.
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