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Abstract. Objective: The objective was to find the factors that pose a possible health risk to OR personnel. Work-related health
problems of operating room (OR) personnel were signalled by an occupational physician and preparations for the development
of new Worker’s Health Surveillance (WHS) were started with a systematic review of the literature.

Methods: A systematic review was performed of articles in Pubmed, published from January 1991 to December 2007, concerning
risks or health effects in the working conditions of OR personnel.

Results: Twenty-three articles reported that workers in the OR are exposed to infectious agents, noise, anaesthetic gases and
radiation. Eleven studies reported elevated risk for (allergic) skin diseases, musculoskeletal complaints and infectious diseases.
Conclusions: Factors that form a health risk for workers in the operating room are infectious agents, noise, anaesthetic gases and
radiation. Health effects on workers in the OR are (allergic) skin disorders, musculoskeletal complaints and infectious diseases.
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1. Introduction

Every four years, Dutch employers have to provide
a workers’ health surveillance (WHS) report to their
personnel, based upon the risks in the working environ-
ment, as delineated by general legislation. This WHS
is voluntary, except in situations for which the law re-
quires it; for example, for jobs where the safety and
health of the public is at stake as well. Some years ago
it seemed that there were many thyroid diseases in a
group of workers in the operating room of one hospital
in the Netherlands. The need for an investigation by
a WHS seemed obvious to the occupational physician
(MvdB). Because there was no evidence based guide-
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line on what health effects and risks should be inves-
tigated in workers in an operating room, a literature
study was performed. The question was: what health
related factors pose a possible health risk in the work
of OR personnel?

2. Method

A search was conducted in Pubmed including studies
from January 1991 to December 2007. Only studies
in English, German and Dutch were included. Equiva-
lents of the phrases operating room and operating room
personnel, including all the names of the workers in the
operating room, were combined with the term health
risk, to find all possible relevant articles (search infor-
mation is available from the authors).

Studies were selected by MvdB on the basis of title
and abstract. The studies had to meet the following
inclusion criteria: (1) operating room personnel had
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to be the subjects of the study and one of the two
following had to be true: (2) a health effect or a risk
for the workers in the OR had to be described or (3) the
relationship between the health effect or risk and the
working conditions were the subjects of the study. In
case of doubt a decision was made after a discussion
between the three authors.

The full texts of the included articles were reviewed.
The following items were described: (1) the design of
the study, (2) the description of the participants, (3)
the description of a control group, (4) the type of risk
or health effect, (5) the outcome measures and (6) the
results. All the selected studies were discussed by the
three authors. The articles read were classified by the
kind of risk or health effect and presented as such.

3. Results

The first electronic search resulted in 1025 potential-
ly appropriate articles. Based on title and/or abstract,
most of the articles were excluded because they did not
meet inclusion criteria as they dealt with patient care
instead of OR personnel. Other reasons for exclusions
were the articles 1) discussed the management of a risk,
2) dealt with the economical consequences of a risk,
3) was a personal view on a topic, 4) appeared to be a
guideline or 5) described risks for health care workers
in general instead of workers in the operating room.
On the basis of title and abstract 56 articles seemed to
be appropriate. Reviewing the full text and consider-
ing the inclusion criteria, 34 articles met the required
conditions. Of these, 23 dealt with some kind of ex-
posure and 11 with some kind of effect on health. The
studies on exposure are described below (see Table 1),
and then followed by the studies on the health effects
(see Table 2).

3.1. Infectious agents

Fourteen studies dealt with infectious diseases as
possible health effect. Exposure was caused by splash-
es and percutaneous penetration [1-4]. The operating
rooms of the cardiothoracic, trauma and obstetric cae-
sarean departments had the highest exposure risk [5].
The most commonly affected contact site was the fin-
gers and the most commonly affected member of the
team was the surgeon [6,7]. Perforated gloves, needle
stick injuries, aerosols, and bone marrow and long last-
ing operations appeared to were additional sources of
exposure to infectious diseases [7-13].

3.2. Noise

Two studies investigated noise in the operating room.
In these studies it was found that there was no risk
for hearing loss in the OR during Ultrasound Assist-
ed Liposuction or during Extracorporeal Shock Wave
Lithotripsy [14,15].

3.3. Anaesthetic gases

The concentration of anaesthetic gases in the OR was
higher for the surgeon than for the anaesthetist, but re-
vealed no increased risk for reproductive disorders, ex-
cept under abnormal conditions (e.g., an uncuffed en-
dotracheal tube, tubing flushing or a fitting disconnec-
tion between the anaesthetic machine and the hospital
venting system) [16—18].

3.4. Radiation

Radiation induced diseases have been described in
connection to working in the operating room. The mean
exposure to radiation during percutaneous nephrolitho-
tomy was considered safe by the International Com-
mission of Radiological Protection [19]. The mean
dose of radiation in cardiac procedures was about 0.05
mGy [20]. In refractive surgery, scattered UV radia-
tion had a maximum of 80 nJ/pulse [21]. The annu-
al morbidity risk associated with thyroid radiation was
0.025% in spine surgery during fluoroscopically guid-
ed procedures, representing a low to medium risk. The
life-time morbidity risk associated with thyroid radia-
tion was high to very high for operators in the OR [22].

3.5. Skin disorders

Allergic skin disorders can be a health effect resulting
from wearing latex gloves during work. The prevalence
of allergy to natural rubber latex in operating room
personnel varied from 1-14% [23-26]. The prevalence
of adverse reactions to latex gloves varied from 41—
55% [25,27,28].

3.6. Musculoskeletal complaints

The prevalence rate of lower back pain complaints
during the last 12 months in operating room nurses
varied from 58-77% [29,30].
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3.7. Infectious diseases

Regarding infectious diseases, 23% of the surgeons
in Denmark had serological evidence of previous HBV
infection [31]. Of these, 39% recalled an episode of
clinical viral hepatitis. Surgeons in the operating room
were more likely than other professionals, for example
scrub nurses, to be influenced in their choice of pro-
tective clothing (e.g., eye protection, double gloving,
covering cuts with waterproof dressings) by known pa-
tient infection [32]. It appeared that the relative risk of
occupational HIV seroconversion is 15 times higher in
Africa than in Western countries [33].

4. Discussion

This paper shows that the effects on workers in the
operating room can be: skin disorders, infectious dis-
eases and musculoskeletal complaints. Also, it is clear
that these workers are exposed to anaesthetic gases,
noise, radiation and infectious agents. This information
can be used to set up a WHS. A WHS is meant to pre-
vent occupational diseases and work related disorders
in individual workers or in groups. Its purpose is also to
guard and promote the health of workers in relation to
their job. A WHS for operating room personnel should
therefore pay attention to complaints of the locomotory
system, especially lower back pain and arm/shoulder
pain, and to complaints of the skin, especially of the
hands. Also, the exposure to radiation (dosimeters,
the function of the thyroid), infectious agents (vacci-
nation), anaesthetic gases (reproduction disorders) and
noise should be monitored in a WHS. Surgeons, their
assistants, operating room nurses, anaesthetists, tech-
nicians in the OR, midwives and students in these jobs
are eligible for a WHS. Presumably, this type of WHS
should be repeated every 2 to 4 years, depending on
the results and age of the workers in the OR. Workers
who report striking complaints should be invited for a
physical examination by the occupational physician.

The strength of the study is the fact that the risks
and health effects on workers in the OR are clear-
ly brought together. A weakness may be the general
search strategy that was used in terms of ‘health risk’
without the specific inclusion of text words represent-
ing specific exposure parameters. Because of this a-
priori choice otherwise relevant articles may have been
missed (e.g. [34]).

Several papers concerning infectious agents de-
scribed that the operators were not sufficiently aware of

the risks in their occupational environment. For exam-
ple, they did not know how many splashes were found
on their goggles, that more than 20% of the gloves
used in major operations were perforated or that after
5 years of study almost 100% of the medical students
had a sharps injury or needle stick injury. The fact that
some surgeons, more than other professionals, are not
so careful in their choice of clothing (e.g., eye protec-
tion, double gloving) in light of known patient infec-
tion may lead to unnecessary exposures in the OR. The
provision of clear information can possibly play a role
in the prevention of occupational diseases, as part of a
WHS.

In his study, Harstall [22] made clear that although
the annual morbidity associated with thyroid radiation
is 0.025% per unit, the life-time risk is high to very high
for operators. Although collar shields are sometimes
worn by operating room personnel, this is not always
common use.

This study was not directed at recovery room per-
sonnel. The same risk factors as found in the OR may
be present in the recovery room as well, whereas fewer
preventive measures may be available or taken there.
Patients exhale anaesthetic gases in the recovery room,
but the ventilation is possibly not given as much atten-
tion as in the OR. In addition, X-rays as an example
of radiation exposure, are taken there too, while the
environmentis often not suited to that purpose. Further
research that focuses on the risks for the recovery room
personnel seems important as well.

5. Key points

— Operating room personnel are still exposed to in-
fectious agents, noise, anaesthetic gases and radi-
ation during their work.

— Known health effects in operating room personnel
are: (allergic) skin diseases, infectious diseases
and musculoskeletal complaints.

— A Workers’ Health Surveillance for operating
room personnel should include self-reports inves-
tigating complaints of common health, of the skin,
the musculoskeletal system and reproduction. At-
tention must also be paid to the prevention of infec-
tious diseases (vaccination), radiation (lead shield-
ing), and noise.
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