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ABSTRACT: Objective: To verify the compliance and noncompliance with health legislation of  environmental variables in a Sterile Processing Department. 

Method: This is an observational and analytical study carried out at the Sterile Processing Department of  a regional hospital in a small city of  the state 

of  Piauí (Brazil). Data were collected by a checklist in three observations and organized in a table with the presentation of  the simple averages. Results: 

We verified that the average extracted from the three observations for the temperature, noise, humidity, and lighting parameters were: reception and 

cleaning area — 33°C; 58.9 dB; 36.2%, and 62 lux; packaging and sterilization area — 33.3°C; 60.8 dB; 35.5%, and 57.4 lux; and storage and distribution 

area — 34.2°C; 57.8 dB; 34.3%, and 53.1 lux. Conclusions: There are inadequacies between the obtained values and the recommendations of  the health 

legislation, which may reflect production losses as well as physical, mental, and psychological consequences for the workers.
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RESUMO: Objetivo: Verificar as conformidades e não conformidades à legislação sanitária das variáveis ambientais em um Centro de Material e Esterilização. 

Método: Trata-se de um estudo observacional analítico, realizado no Centro de Material e Esterilização de um hospital regional do interior do Piauí. 

Os dados foram coletados por meio de um checklist em três observações e organizados em tabela com apresentação das médias simples. Resultados: 

Verificou-se que a média extraída das três observações para os parâmetros de temperatura, ruído, umidade e luminosidade foram: área de recepção e 

limpeza — 33°C; 58,9 dB; 36,2% e 62 lux; área de empacotamento e esterilização — 33,3°C; 60,8 dB; 35,5% e 57,4 lux; e área de armazenamento e dis-

tribuição — 34,2°C; 57,8 dB; 34,3% e 53,1 lux. Conclusão: Há inadequações entre os valores obtidos e as recomendações da legislação sanitária, o que 

pode refletir em prejuízos na produção bem como em consequências físicas, mentais e psicológicas ao trabalhador.

Palavras-chave: Gestão de riscos. Riscos ocupacionais. Riscos ambientais. Monitoramento ambiental. Departamentos hospitalares.

RESUMEN: Objetivo: Verificar las conformidades y no conformidades de las variables ambientales en un Centro de Material y Esterilización con la legis-

lación sanitaria. Método: Se trata de un estudio observacional analítico, realizado en el Centro de Materiales y Esterilización de un Hospital Regional 

del interior de Piauí. Los datos fueron recolectados a través de una lista de verificación en tres observaciones, y organizados en una tabla con la presen-

tación de medios simples. Resultados: Se verificó que el promedio extraído de las tres observaciones para los parámetros de temperatura, ruido, hume-

dad y luminosidad fueron: área de recepción y limpieza (33°C; 58,9 dB; 36,2% y 62 lux); zona de envasado y esterilización (33,3°C; 60,8 dB; 35,5% y 57,4 

lux); y zona de almacenamiento y distribución (34,2°C; 57,8 dB; 34,3% y 53,1 lux). Conclusión: Existen insuficiencias entre los valores obtenidos y las 

recomendaciones de la legislación sanitaria, lo que puede reflejarse en pérdidas en la producción, así como consecuencias físicas, psíquicas y psicológi-

cas para el trabajador.

Palabras clave: Gestión de riesgos. Riesgos laborales. Riesgos ambientales. Monitoreo del ambiente. Departamentos de hospitales.
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INTRODUCTION

The association between work and health must be seen as 
a determinant when considering the environmental risks 
to which workers are exposed in their work routine. Thus, 
ensuring adequate conditions for workers to perform their 
tasks characterizes a set of  measures aiming to promote and 
ensure the integrity of  the health of  these professionals1.

Taking this into consideration, health issues associated with 
the work process are divided into two groups: the first highlights 
those that represent the imbalance between the work environ-
ment and the workers’ health; and the second refers to chronic 
health problems related to typical occupational diseases2.

Hence, all work environments must be mapped as for the 
risks to workers’ health. In this research, we emphasize the 
Sterile Processing Department (SPD), which represents a unit 
in health facilities designed to process materials for cleaning, 
decontamination, sterilization, and distribution of  these prod-
ucts in a safe way to be used during hospital clinical procedures3.

Given the multitude of  activities carried out in the SPD 
of  hospitals, this sector is considered to be an environment 
that favors the exposure of  workers to various health risks 
resulting from monotonous and/or exhausting routines, insuf-
ficient number of  material and human resources, restricted 
environment, contact with organic fluids, heat, manipulation 
of  chemicals with exposure to aerosols, equipment that gen-
erates noise and heat that may contribute to the triggering 
of  physical and mental health problems4. 

Therefore, considering the characteristics of  the work 
development of  the SPD, it is evident that this sector deserves 
close attention, as factors — such as the quality of  the mate-
rials, the physical environment in accordance with health 
surveillance regulations, and quality equipment — directly 
reflect on the quality of  the provided service and the work-
ers’ safety in the area5.

In view of the risk to which health professionals are exposed 
in an inappropriate work environment, in this study we focus 
on verifying the environmental requirements for lighting, 
noise, temperature, and humidity, as they are fundamental 
conditions for comfort and safety in the work environment.

OBJECTIVES

To verify the compliance and noncompliance with health 
legislation in a SPD regarding the following environmental 
variables: temperature, noise, humidity, and lighting.

METHOD

This is an analytical observational study carried out from 
October to November 2017 at a regional hospital in a small 
city of  the state of  Piauí, Brazil, located about 310 kilo-
meters from the capital Teresina. This facility was chosen 
because it is a reference unit for the macroregion, with the 
provision of  services concerning clinical and surgical con-
ditions of  patients from several surrounding municipalities, 
in addition to being a teaching hospital, with a team com-
posed of  professionals from various backgrounds and spe-
cialties. Among the support areas that constitute the insti-
tution’s organizational structure, the SPD was the sector 
chosen for the research.

The institution’s SPD is classified as type II, is directly 
connected to the operating room, and has a team of  six 
nurses and 15 nursing technicians, who take turns on shifts 
of  one nurse and three nursing technicians per 12-hour 
shifts. It consists of  the following units: reception and 
cleaning, preparation and packaging, sterilization (con-
taining an autoclave), and storage and distribution of  
hospital items. The entire sterilization process takes place 
using moist heat in an autoclave, with high temperatures, 
and an average of  40 sterilization cycles are carried out 
per day to meet the demands of  the hospital’s consumer 
units. It should be noted that there are no thermal wash-
er-disinfectors or other equipment that are a heat source 
other than the autoclave. 

Data collection was carried out during the month of  
October 2017, by a checklist containing the items light-
ing, noise, temperature, and humidity, in the morning 
and afternoon shifts, on days previously established as 
appropriate for the researcher’s reception in the sector. 
Three observations were carried out (observation 1: after-
noon shift; observation 2: afternoon shift; and observa-
tion 3: morning shift), and the intervals between these 
were two days from the first to the second and six days 
from the second to the third. Considering that it was an 
odd number of  visits, the chances of  collecting repeti-
tive data were lower and, thus, the authors intended to 
improve data fidelity.

The following equipment was used to assess environ-
mental variables: measuring tape graduated in centimeters 
to measure the size of  the physical space; the Incoterm 
digital sound level meter, model TDEC100C, to measure 
the noise level; and a Multifunction Environment Meter 
4IN1 to quantify lighting, temperature, and humidity 
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parameters. It should be noted that all equipment is certi-
fied by the National Institute of  Metrology, Standardization 
and Industrial Quality (Instituto Nacional de Metrologia, 
Qualidade e Tecnologia – INMETRO). It is worth noting 
that all equipment was used according to the manufac-
turer’s instructions. 

After collection, the data related to environmental risks 
were organized in a table, and the simple averages of  the 
three observations carried out for each area were consec-
utively estimated (Table 1). In compliance with the legal 
regulations of  the research, and considering that there was 
no collection directly carried out with human beings, this 
study obtained institutional authorization to be performed 
by the legal representative of  the health facility.

RESULTS

We analyzed the following parameters: temperature, 
noise, humidity, and lighting. All of  them were observed 
in the different areas of  the SPD: reception and cleaning 
area; packaging and sterilization area; and storage and 
distribution area. 

Regarding temperature, we observed that all areas have 
a higher temperature than recommended, as the measured 
averages were: 34.2°C in the storage and distribution area; 
33.0°C in the reception and cleaning area; and 33.3°C in the 
material packaging and distribution area.

Regarding noise in the SPD, we observed that none of  the 
three areas are in accordance with what is recommended by 
the Brazilian Ministry of  Health (Ministério da Saúde – MS), con-
sidering that the minimum measured average value was 57.8 
dB and the maximum was 60.8 dB. This maximum value can 
be explained by the fact that, in the packaging and sterilization 
area, noise varies according to the operation of  machines and, 
therefore, at times of greater productivity, noise levels are higher.

As for humidity, only the reception and cleaning area 
was in accordance with MS standards, with an average of  
36.2%. The other evaluated areas were in noncompliance, 
as humidity above 40% should be maintained in these areas.

The MS recommends approximately 80 lux of  lighting 
as ideal for the three areas of  the SPD; and, according to 
the collected data, none of  the areas reached this parame-
ter, all with lighting lower than expected. The storage and 
distribution area is the least luminous (average of  53.1 lux), 
whereas the reception and cleaning area, despite not meeting 
the ideal standards, is the most luminous (average of  62 lux). 
It is noteworthy that we observed the presence of  natural 
lighting only in the environment intended for the prepara-
tion of  materials (packaging and sterilization). 

DISCUSSION

The temperatures found in the SPD work areas do not com-
ply with what is considered satisfactory, considering that in 

Table 1. Description of the environmental variables (temperature, noise, humidity, and lighting ) of the Sterile Processing Department. 
Picos (state of Piauí), Brazil, 2017. 

Variable Area 1st observation 2nd observation 3rd observation Average

Temperature (°C)

1 33.4 33.1 32.6 33.0

2 33.8 33.6 32.6 33.3

3 34.1 34.7 33.8 34.2

Noise (dB)

1 57.1 59.4 60.3 58.9 

2 58.8 59.8 64.2 60.8 

3 56.9 55.6 60.8 57.8 

Humidity (%)

1 36.2 35.0 37.4 36.2

2 33.9 36.7 35.8 35.5

3 35.6 32.4 35.0 34.3

Lighting (lux)

1 62.3 60.6 63.2 62.0 

2 56 54.0 62.1 57.4 

3 53 52.4 54.0 53.1 
Caption: area 1: reception and cleaning; area 2: packaging and sterilization; area 3: storage and distribution. 
Source: Research data.
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all areas a temperature above the standards required by the 
MS (between 18°C and 25°C) was verified, which may com-
promise the comfort and health of  workers — which, indi-
rectly, may reduce productivity3. 

According to a study conducted in California (USA)6, expo-
sure to high temperatures may increase the risk of  injury to 
workers and there is evidence that excessive heat may favor 
the proliferation of  microorganisms and thus compromise 
the quality of  sterilized items; therefore, the reduction of  
heat sources in the sterilization and storage areas must occur, 
by using powerful exhaust fans and air conditioning with a 
filtration system, thus generating a more comfortable and 
safe environment7.

According to the standards recommended by the MS3, 
windows must be high and closed when temperature 
is maintained by air conditioning; when opened, they 
must be high and protected with nylon. Even in steril-
ization areas, where there are machines that generate 
heat, this temperature must be maintained (between 
18°C and 25°C)8.

Regarding noise, authors of  a study conducted at 
two reference hospitals located in the city of  Caruaru 
(state of  Pernambuco, Brazil) showed that, among the 
risks perceived by SPD professionals, exposure to noise 
is present in 89.2% of  workers, only second to the risk 
of  fire (91.9%). Moreover, the researchers observed that 
noises can cause hearing loss, stress, sleep disorder, and 
frequent headache9. 

Authors of  another study conducted at the SPD of  
a large, philanthropic hospital located in the city of  
São Paulo (state of  São Paulo, Brazil) verified, in their 
results, that the areas of  autoclave sterilization (92.3 
dB), low-temperature sterilization (91.6 dB), clean-
ing (93 dB), and instrument preparation (91.5 dB) had 
intense noises10.

Excessive noise on a permanent basis can cause disor-
ders such as significant changes in mood and in the ability 
to concentrate on actions performed by human beings. 
The Brazilian National Standards Organization11 allows 
sound pressure levels between 30 dB and 50 dB in hospi-
tal environments. Taking this into consideration, some 
simple and urgent measures must be implemented, such 
as: keeping the door of  the material preparation area 
closed, carrying out frequent rotations on employees’ 
work shifts and advising them on the importance of  using 
hearing protection, clarifying the physical and psychologi-
cal effects that exposure to high sound pressure levels can 

cause, and lowering the sound level of  the doorbell pres-
ent at the place12,13.

The relative humidity of  the air is of  great importance for 
the SPD, as humidity lower than 30% can have consequences 
for the professionals’ health such as allergic and respiratory 
complications due to dry mucous membranes, nosebleeds, 
dry skin, fatigue, and eye irritation14.

Conversely, high humidity (>60%) can increase the 
chances of  contamination of  processed materials with fungi 
and bacteria, given the possible damage to the sterile barrier 
(packaging) and, consequently, contaminate the products 
after sterilization15.

In this study, we verified humidity between >30% and 
<40% in all areas of  the SPD, which is acceptable for the 
reception and cleaning area. However, the packaging and ster-
ilization and storage and distribution areas require humidity 
above 40%, as recommended by the MS3.

Inadequate lighting in the work environment causes 
harm to the workers’ health. There is evidence that this fac-
tor can affect both the employees’ health and performance 
of  tasks; in addition to interfering with their productivity, it 
can also cause work accidents. The work environment must 
be a place that brings comfort and safety, in such a way that 
the user can feel and perceive it, considering that an envi-
ronment that provides this may be able to eliminate poten-
tial stress factors16,17. 

The color of  the light also affects productivity, reducing 
efficiency between 40% and 60% when using warm light 
lamps compared with the use of  cold light lamps. Although 
poor lighting (below 60 lux or above 500 lux) does not cause 
permanent damage to vision, it can cause a certain degree 
of  tiredness, irritation, and even tearing. Both the excess and 
the lack of  lighting can lead to visual discomfort, in addition 
to causing dry eyes17,18.

Thus, according to our results, we verified poor lighting 
(<60 lux) for most areas, with the exception of  the reception 
and cleaning area, which had an average of  62 lux. These 
numbers evidence that this SPD has low levels of  lighting, 
which may cause some discomfort to professionals who work 
in this environment: insomnia, malaise, headache, among 
others, in addition to affecting the workload and thus com-
promising productivity18.

Therefore, an inadequate work environment, in addi-
tion to producing physical, mental, and psychological con-
sequences for the worker, affects its public — and in the 
case of  health, it directly interferes with patient safety. Thus, 
valuing the quality of  life of  professionals by improving the 
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work environment is imperative to guarantee the health 
of  those involved. 

CONCLUSION

When analyzing the environmental variables in a SPD, we 
observed that all areas have temperature values above the 
recommended, noises in all sectors are in noncompliance 
with the standards, lighting is inadequate to carry out daily 
tasks, and humidity is partially within the required stan-
dards, considering that only one of  the three areas (recep-
tion and cleaning) achieved the expected result. It should 
be noted that the limitation of  this study is that only three 
observations were carried out in a single unit, which pre-
vents data generalization. 
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