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EXPOSURE OF NURSING STAFF TO RADIATION IN
THE OPERATING ROOM: A DESCRIPTIVE STUDY

Exposicdo da equipe de Enfermagem a radiacdo em centro cirurgico: um estudo descritivo

La exposicion del personal de Enfermeria a la radiacion
en la sala de operaciones: un estudio descriptivo

Fabiola Monteiro Querido’, Vanessa de Brito Poveda?

/

ABSTRACT: Objective: To determine radiation exposure of the nursing staff in the Surgical Centers of seven hospitals in six countryside cities of So Paulo
State, Brazil. Method: We conducted a quantitative and descriptive study through interviews with nurses working for over a year in operating rooms of
seven units belonging to six cities. Results: Thirty employees were interviewed, all of whom were women; 8 (26.7%) were older than 40 years, 25 (83.3%)
were nursing technicians, and 14 (46.7%) had been working in the Surgical Center from 1 to 5 years. Of these, 28 (93.3%) reported contact with radiation
and only 11 (39.3%) used some type of protection, only 2 (7.1%) were using a dosimeter, and 25 (89.3%) did not have different salaries because of dan-
gerousness degree of their activities. Conclusion: The radiological protection standards are not strictly enforced by the institutions included in the study.
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RESUMO: Objetivo: Verificar a exposi¢do a radiacdo da equipe de Enfermagem nos Centros Cirtrgicos de sete hospitais de seis cidades do interior do
Estado de Sdo Paulo. Método: Realizou-se um estudo quantitativo e descritivo, por meio de entrevista dos profissionais de Enfermagem, atuantes ha mais
de um ano em sete unidades dos Centros Cirtirgicos pertencentes a seis cidades diferentes. Resultados: Foram entrevistados 30 funcionarios, sendo que
todos pertenciam ao sexo feminino, oito (26,7%) tinham mais de 40 anos, 25 (83,3%) eram técnicos de Enfermagem e 14 (46,7%) atuavam em Centro
Cirargico entre um e cinco anos. Destes, 28 (93,3%) relataram contato com radia¢o e apenas 11 (39,3%) utilizavam algum tipo de protecio; apenas dois
(7,1%) faziam uso do dosimetro e 25 (89,3%) ndo possuiam remuneragio diferenciada devido ao grau de periculosidade de suas atividades. Conclusio:
As normas de prote¢io radioldgica ndo sdo rigorosamente cumpridas pelas instituigdes incluidas neste estudo.

PALAVRAS-CHAVE: Enfermagem. Enfermagem de centro cirurgico. Enfermagem do trabalho. Satde do trabalhador. Radia¢do ndo ionizante.

RESUMEN: Objetivo: Determinar la exposicién a la radiacion del personal de Enfermeria de quiréfano en siete hospitales en seis ciudades del interior del
estado de San Pablo, en Brasil. Método: Estudio cuantitativo y descriptivo, a través de entrevistas a enfermeras que trabajan durante mas de un afio en el
quiréfano en siete unidades pertenecientes a seis ciudades diferentes. Resultados: Se entrevistaron a 30 empleados, todos los cuales eran mujeres, ocho
(26,7%) tenian mas de 40 afios, 25 (83,3%) eran técnicas de Enfermeria y 14 (46,7%) trabajaban en el Centro de Cirugia entre uno y cinco afios. De ellos,
28 (93,3%) informaron contacto con la radiacién y sélo 11 (39,3%) utilizaban algtn tipo de proteccién, s6lo dos (7,1%) estaban usando un dosimetro y 25
(89,3%) no tenian salarios diferentes por el grado de peligrosidad de sus actividades. Conclusién: Las normas de proteccién radiolégica no son estricta-
mente cumplidas por las instituciones incluidas en el estudio.

PALABRAS CLAVE: Enfermeria. Enfermeria de quiréfano. Enfermeria del trabajo. Salud laboral. Radiacién no ionizante.
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INTRODUCTION

Many hospital units, especially the Surgical Center (SC),
contain equipment that emits radiation and exposes
employees, especially the medical and nursing teams, to
its associated risks.

The ionizing radiation is the one that comes from this
type of equipment, defined as an electromagnetic particle
that, after getting in touch with matter, removes electrons
from the atoms and molecules, changing them into ions.
On the basis of this definition, some examples of ionizing
radiation are alpha, beta, and gamma particles, emitted by
sources of radiation such as X-ray devices'.

In SC units, C-arm and X-ray devices use this harmful
radiation, which are necessary for neurosurgeries, orthope-
dic interventions, and vascular and heart surgeries.

In comparison to the United States, Brazil still lacks investi-
gations on the effects of radiation and radiological protection.

However, the Ministry of Health officially acknowl-
edges that many diseases can be related to the ionizing
radiation exposure, such as malignant tumors of the nasal
cavity, bronchi, lungs, and skin; thyroid cancer; bone sar-
coma; leukemia; myelodysplastic syndrome; bone mar-
row hypoplasia; purpura and other hemorrhagic mani-
festations; agranulocytosis; radiation-induced polyneu-
ropathy; gastroenteritis; male infertility; and other acute
effects of radiation®.

When a person is exposed to high doses of radiation,
most of the cells are affected, thus preventing the main-
tenance of life. However, the effects of exposure to low
doses of radiation are still not clear because they can be
masked by the genetic predisposition to some diseases, as
is the case of cancer’.

Besides the dose of radiation the body is exposed to,
the effects of ionizing radiation depend on the rate of
absorption, the characteristics of exposure (either acute
or chronic), and the type of affected tissue. Therefore, the
consequences are not considered so severe if the received
dose is fractioned in small amounts for a long period, thus
giving the affected cells a chance to regenerate between
one dose and the next’.

However, aiming at radiological protection, it is best to
consider that any radioactive dose received, regardless of
being low or high, is directly related to the occurrence
of damage to health’.
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Therefore, the radiation doses received by a person are
evaluated with a dosimeter, which is an individual moni-
tor able to measure the effective dose of radiation received
by the subject while staying in risk areas, or during work
hours, thus enabling us to assess if the values of exposure
are within the limits established by law to preserve the
health of the employee’.

Respecting the limits of received radiation doses is an
important matter in radiological protection programs.
However, according to the International Commission
on Radiological Protection (ICRP), these levels are often
not followed in the health field, both for employees and
for patients®.

According to the ICRP, the limit for the occupational radi-
ation dose is up to 20 millisievert (mSv) a year. The National
Council on Radiation Protection and Measurements (NCRP),
which provides the limits of occupational doses for spe-
cific organs or tissues, establishes that the annual dose of
received ionizing radiation is up to 50 mSv’.

Therefore, before a member of the team begins perform-
ing activities that involve being exposed to ionizing radia-
tion, it is important to elaborate a specific radioprotection
plan, one that contains the characteristics, the methods of
storage and transportation of the radioactive source, the
calculation memory of location and the relationship of
the accessories and instruments, and the plan of action to
be used in emergency situations®.

It is also worth mentioning that, while the employee
is exposed to radiation, not only the individual dose of
received ionizing radiation must be monitored, but also
the surrounding areas when the emitter source is acti-
vated. The activity must be immediately interrupted and
the source must be removed in case exposure is superior
to the limit established by the National Commission for
Nuclear Energy (CNEN)°.

The use of ionizing radiation in the hospital environment
symbolizes major progress in the health field. However, it
has to be used properly, under completely safe conditions,
to ensure full protection to health professionals, the public,
and the environment against the harmful effects of radi-
ation. However, studies that evaluate the characteristics
associated with the exposure to ionizing radiation among
health professionals, especially nursing professionals, are
still scarce in the national literature. Therefore, it is neces-
sary to know this reality.
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OBJECTIVES

The objectives of this study were:

e to verify the exposure to radiation among nursing
staff working in SC units of seven hospitals, coming
from six countryside cities in the state of Sao Paulo;

¢ todefine the profile of the SC worker exposed to radi-
ation, in seven hospitals from six countryside cities in
Sao Paulo;

¢ to describe the time of daily/annual exposure to
radiation to which the nursing staff working in SC
units of hospitals in the countryside of Sao Paulo is
exposed; and

 to verify the existence of payment connected to the
level of dangerousness involved in the working activ-
ities of employees from the nursing staff working in
SC units in hospitals in the countryside of Sdo Paulo.

METHOD

A quantitative study, with nonexperimental, prospective, and
descriptive design was conducted in seven hospitals located
in six countryside cities of the state of Sao Paulo, which had
SC units and used radiation-emitting devices.

The participants of the study signed the informed con-
sent form, after the researcher provided them with infor-
mation regarding the objectives of the study, clarifying that
they could give up at any time and that they would not be
submitted to any type of risk or damage.

The nonprobability convenience sample was chosen and
included all nursing employees (nurses, technicians, and
nursing auxiliaries) who accepted to take part in the investi-
gation by signing the informed consent and who had been
exposed to radiation in their work activities, working in an
SC for at least a year.

Data were collected by the researchers through interviews
conducted from February to March, 2013, using one data
collection instrument that included information on profes-
sional category and sociodemographic characteristics, time
of work in the SC area, use of radioprotection equipment,
frequency of exposure to radiation, and receiving wage ben-
efits for insalubrity.

The instrument for data collection was submitted to
apparent and content validation by professionals in the
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health field, experienced in SC and occupational health.
The judges evaluated the instrument as to its ability to
achieve the objectives proposed in the research. The eval-
uators suggested minor changes, which were accepted.

The data collected were descriptively analyzed, and there
was also a mathematical-statistical analysis using absolute
numbers, mean, and percentage.

The study met national guidelines established in resolu-
tion 466/2012, from the National Health Council’, and inter-
national principle of human research ethics, being approved
under number CAAE 12324813.7.0000.5503.

RESULTS

The research counted on the collaboration of 30 profes-
sionals in the nursing staff, working in SC units from seven
hospitals, located in six countryside cities in the state of Sao
Paulo. Therefore, 33% nursing professionals working in the
included SC units agreed to participate in the investigation.

All individuals were women, and 8 (26.7%) subjects were
older than 40 years. Most participants (25 or 83.3%) were
nursing technicians, and 14 (46.7%) had worked in an SC
for 1-5 years (Table 1).

Almost all of the interviewed employees reported hav-
ing contact with radiation-emitting equipment, such as X-ray
devices and C-arms (28 or 93.3%); 26 (86.7%) subjects declared
that the walls in the operating room (OR) were not coated
with radioprotection material (Table 2).

Among the 28 employees who reported having con-
tact with radiation, only 11 (36.7%) mentioned the use
of radioprotection equipment, wearing the thyroid pro-
tection collar, and the lead apron in 7 (23.3%) cases. As
to weekly contact with radiation, the answers varied
because they were presented according to the surgery
shift of the services in which the employees were work-
ing (Table 3).

The regular use of the dosimeter was mentioned by only
2(7.1%) of the individuals, and only 3 (10.7%) reported earn-
ing differentiated wages due to the frequent contact with
radiation (Table 3).

Only 1 (3.6%) interviewee mentioned health prob-
lems caused by the excessive exposure to ionizing radia-
tion, referring “back pain” as a factor associated to that
condition. However, only 7 (25.0%) professionals who
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reported having contact with radiation undergo routine
examinations (Table 3).

Finally, participants who claimed to be exposed to radiation
were asked about a shift, which maintained fixed employees

Table 1. Distribution of the sociodemographic variables of the
investigated subjects

Sex
Male - -
Female 30 100.0
Age (years)
22-25 6 20.0
26-30 5 16.7
31-35 7 233
36-40 4 13.3
Older than 40 8 26.7
Professional category
Nursing auxiliary 2 6.7
Nursing technician 25 83.3
Nurse 3 10.0
Time of work (years)
Less than 1 3 10.0
1-5 14 46.6
6-10 6 20.0
11-15 2 6.7
16-20 1 33
More than 20 4 13.3

Table 2. Distribution of interviewees according to type of
exposure to radiation

Narisbes | n | %

Use of X-rays and/or C-arm

Yes 28 93.3
No 2 6.7
Wall of the operating room coated with radioprotection material
Yes 2 6.7
No 26 86.7
| don't know 2 6.7

to work in surgeries that use radioactive devices; 6 (21.4%)
employees worked on a differentiated shift from Monday
to Friday, and only 4 (14.3%) mentioned the shift was also
established on weekends (Table 3).

Table 3. Distribution of the variables associated with the
occupational exposure to radiation

Nariabes | n | % |

Use of protection

Yes 11 39.3

No 17 60.7
Type of protection

Only apron 2 18.2

Apron and collar 7 64.6

Apron, collar, and glasses 2 18.2
Frequency of contact with radiation

Variable 8 28.6

Once a week 6 21.4

Twice a week 3 10.7

Three times a week 6 21.4

Four times a week 4 14.3

Five times a week 1 3.6
Use of the dosimeter

Yes 2 7.1

No 26 92.9
Differentiated payment (insalubrity)

Yes 3 10.7

No 25 89.3
Periodical exams

Yes 7 25.0

No 21 75.0
Health problem related to working in a surgical center

Yes 1 3.6

No 27 96.4

Differentiated shift to “take turns” in surgeries using radiation
during the week

Yes 6 21.4
No 22 78.6

Differentiated shift to “take turns” in surgeries using radiation
during the weekends

Yes 4 14.3
No 24 85.7
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DISCUSSION

This study comprised nursing professionals working in seven
SC units, in six countryside cities in the state of Sdo Paulo.
Despite the limitations regarding the number of included
subjects, it is worth to mention that these professionals rep-
resented, in average, 33% of the nurses working in the SC
units included in this investigation, considering the total-
ity of health institutions available in the analyzed region.

The results of this study pointed out to the nonuse of
protection devices by most of the participants, as well as
the lack of differentiated payment for insalubrity, which
shows the lack of awareness of these professionals in rela-
tion to their occupational rights and risk to health caused
by excessive exposure. Another important aspect is that
most members in the nursing team included in this investi-
gation have been working in SC units for 1-5 years; there-
fore, it is possible to consider that, if there was exposure, as
mentioned by the interviewees, this is a recent period and
may not yet have caused damaging effects to their health.

However, it is worth to emphasize that, during inter-
views, only one employee mentioned presenting a health
problem caused by exposure to radiation, referring “back
pain.” This aspect leads us to the following reflection: the
probable unawareness regarding the damages to health
caused by exposure to radiation, as well as its more frequent
signs and symptoms, which shows the lack of preparation,
associated with the poor education for work, because not
only this employee but most interviewees refer as to the
nonuse of protection, such as the apron and the thyroid
protection collar.

However, this aspect also reinforces another occupa-
tional risk to which nursing workers are exposed, that is,
the development of osteomuscular conditions resulting
from the characteristics of the work activity, such as the
manipulation of heavy weight by a team that is predom-
inantly composed of female members; then, back pain
stands out often in this population®.

Brazil has guidelines for radiological protection that
defend the health professional against ionizing radiation
exposure. Among them, Ordinance no. 453/98 established
basic guidelines for radiological protection’, and the CNEN,
by NN 3.01/11, defines them for those who are exposed
to ionizing radiation.
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In this sense, the Ministry of Labor and Employment,
by Regulation 32 (NR 32), which approaches matters of
safety and health in Health Services, refers to situations
of exposure to physical agents, such as ionizing radiation
in the workplace''.

Even though the law exists, the results in this study show
that employees are unaware of the risks to which they are
submitted during radiation exposure. Besides, the occupa-
tional rights to protection, in relation to ionizing radiation,
have been observed to be ignored by health institutions.
It is important to point out that radiological protection is
necessary whenever radiation is used’.

The lack of awareness regarding the risks associated with
the exposure to radiation among the professionals may be
one of the factors explaining its negligent use. Therefore,
the scientific literature emphasizes the importance of pro-
viding the team with safety trainings against radiation'.

It is mentioned that the unawareness of the risks asso-
ciated with radiation is not dependent on the class of the
health workers, which may be proven by an investigation
conducted with resident doctors of urology, observing
that half the interviewees did not know that some devices
could cause cancer. The authors concluded that the level
of awareness regarding ionizing radiation was very low
in the studied sample, as well as the knowledge about the
importance of protection against the ionizing radiation,
therefore emphasizing the need for the medical team to
attend safety courses for working with radiation®.

This aspect should also be expanded to courses addressed
to the nursing staff. Then, students would get more detailed
orientation as to the necessary care around radiation-emit-
ting sources, thus raising awareness about the involved
risks for themselves and the patients.

The adoption of procedures to reduce radiation exposure,
such as protection devices, leads to a significant reduction
in mortality and morbidity of the tissues that are sensitive
to radiation, such as the thyroid and the eyes'.

To reaffirm the mentioned aspect, a previous experi-
mental study tried to measure the exposure to radiation
coming from the C-arm in relation to susceptible organs,
in a mannequin with dosimeters installed in the eyes, thy-
roid, chest, hands, and gonads, simulating the situation of
a surgeon during a back surgery procedure. The authors
measured the radiation emitted by the device and received
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by the mannequin in four positions that are convention-
ally used in such surgical procedures. The results showed
that the longer the distance from the emitting source, the
lower the radiation doses received; these are always higher
on the hands of the surgeon, when compared to the other
assessed organs. Besides the hands, higher doses affect,
respectively, breast and gonads'.

Therefore, in accordance with the shown results, it is
worth to mention that a single dosimeter, under a protec-
tion apron for the whole body, is not sufficient to measure
the doses of radiation received by some parts of the body,
such as eyes, head, hands, neck, and thyroid. It would be
ideal to use at least two dosimeters, one over the apron
and another one under it, to get more accurate measures
of the doses among employees that are strongly irradi-
ated'. However, this last aspect is frequently implanted
in the reality of different health institutions, and, in this
study, more than 90% interviewees who had frequent
contact with radiation were not using this equipment.

First, it is important to raise awareness in the team
about the importance of using the dosimeter to con-
trol the received rates of radiation. Considering there is
no dose of radiation that is considered safe, even if the
worker is exposed to a low dose for a long period, there
will be risks to health'.

Even though the members of the nursing teams, cir-
culating in the room, are further from the operating field,
it does not reduce the cumulative effect of the exposure
to radiation throughout the years. On the other hand,
the surgical technicians, also members of the nursing
team, are close to the operating field and often receive
the same doses of radiation as those received by the sur-
geons. Usually, because they are not employees in the
hospital institutions, they do not get the benefits they
would be entitled to due to insalubrity of the exposure.

The risks associated with the exposure of pregnant
women to radiation, which, according to gestational age,
can cause abortion and even some types of malformations".
Considering that most nurses are women, at productive
age, as shown by this investigation, this aspect must be
evaluated by the people in charge of the nursing staff.

Finally, the benefits resulting from the use of diag-
nostic and therapeutic methods, by using the ionizing
radiation, are unquestionable; however, it is important
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to observe the ethical features related to the use of
excessive doses of radiation for health professionals and
patients. Therefore, the discussion of the theme involv-
ing health workers, regulatory agents, institutions, or
societies addressed to studying this theme is essential
to ensure the involvement of all subjects who manipu-
late or request the use of these devices. It is necessary
to provide health professionals with a minimum train-
ing, which can generate more knowledge regarding safe
manipulation measures'®.

The SC environment is filled with occupational risks
for the multiprofessional health team, especially nurs-
ing, due to its constant presence. Such risks range from
temperature of the environment, quality of the air in the
ORY, and also the one that is most frequently described in
literature: the occupational biological risk, which, despite
being the most clear one, to which the nursing staff is
exposed, is still under-notified, which suggests the need
for raising awareness and preparing the professionals as
to the importance of notification in these events'®.

Therefore, it is observed that the nursing team must
be better oriented regarding all occupational risks related
to the SC activities, showing the importance of using pro-
tection equipment, of undergoing regular exams, among
others, aiming at maintaining the health and the quality
of life at work.

CONCLUSIONS

By analyzing the exposure of the nursing team to radi-
ation in SC, in different hospitals from six cities in the
countryside of the state of Sdo Paulo, it was observed
that the 30 interviewed participants were women; most of
the sample comprised nursing technicians, aged between
31 and 35 years, who had been working from 1 to 5 years
in SC units.

Among the assessed subjects, 28 reported having con-
tact with radiation; however, 11 employees used some
sort of protection. The frequency of contact ranges,
depending on the number of surgeries that are con-
ducted every week, but most are exposed between one
and three times a week to ionizing radiation sources.

Only 11% employees reported earning more due to the
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level of dangerousness associated with the exposure to  use of radiation, thus minimizing future health-associated

radiation, and only 7% used the dosimeter. problems, as well as more control coming from health
The data shown suggest the need to train all profession-  services as to the use of safety devices, being in charge

als working in SC units regarding the safe and conscious  of providing safe work conditions to the staff.
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