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ABSTRACT
Objective: to identify the relationship between environmental factors and errors in the preparation and administration of 
antibacterial. Method: an observational, cross-sectional study conducted between August and December, 2014 in two clinical 
units. The sample consisted of 265 doses of medication, observed in different shifts that through a form had the environmental 
conditions of noise, illumination, humidity, temperature and physical space measured in the preparation and administration 
stages. Results: the physical dimension for the preparation was inadequate in one unit (3.8m2), and the items illumination, 
temperature and noise were extremely oscillating in the three shifts and in the two clinics, with averages generally higher than 
the recommended for the hospital environment, however, variations in illumination and noise were not statistically signifi cant 
to cause dose errors or erroneous medicine choice (p> 0.05). Conclusion: the environmental variables analyzed may favor 
medication errors in both the preparation and administration stages.
Descriptors: Antibacterial; Patient Safety; Medication Errors; Nursing; Use of Medications.

RESUMO
Objetivo: identifi car a relação entre os fatores ambientais e os erros de preparo e administração de antibacterianos. Método: 
estudo observacional, transversal, realizado entre agosto a dezembro de 2014 em duas unidades clínicas. A amostra foi composta 
de 265 doses de medicamentos, observadas em diferentes turnos, que por meio de um formulário tiveram as condições 
ambientais de ruído, iluminação, umidade, temperatura e espaço físico mensuradas nas etapas de preparo e administração. 
Resultados: a dimensão física para o preparo foi inadequada em uma unidade (3,8m2), e os itens iluminação, temperatura e 
ruído foram extremamente oscilantes nos três turnos e nas duas clínicas, com médias geralmente acima do recomendado para 
o ambiente hospitalar, porém, as variações de iluminação e ruído não foram estatisticamente signifi cativas para provocar erros 
de dose ou de escolha errada do medicamento (p>0,05). Conclusão: as variáveis ambientais analisadas podem favorecer erros 
de medicação tanto na etapa de preparo quanto na administração.
Descritores: Antibacterianos; Segurança do Paciente; Erros de Medicação; Enfermagem; Uso de Medicamentos.

RESUMEN
Objetivo: identifi car la relación entre los factores ambientales y los errores de preparación y administración de antibacterianos. 
Método: estudio observacional, transversal, realizado entre agosto y diciembre de 2014 en dos unidades clínicas. La muestra fue 
compuesta de 256 dosis de medicamentos, observadas en diferentes turnos, que por medio de un formulario tuvieron las condiciones 
ambientales de ruido, iluminación, humedad, temperatura y espacio físico medidos en las etapas de preparación y administración. 
Resultados: la dimensión física para la preparación fue inadecuada en una unidad  (3,8m2), y los elementos iluminación, temperatura 
y ruido fueron extremadamente oscilantes en los tres turnos y en las dos clínicas, con medias generalmente por encima de lo 
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INTRODUCTION

Providing health care with a focus on minimizing harm to pa-
tients is a goal that has gained more prominence in contempo-
rary discussions at all levels of health care. For this purpose to be 
achieved, it is necessary that human, institutional, technological 
and environmental factors cooperate to ensure maximum effi-
ciency in all clinical processes involving therapeutic behaviors(1).

In reality, Brazilian hospitals, especially those linked to the 
Unified Health System (SUS), show that the precariousness of 
financial resources and the culture of immediate planning fa-
vor the provision of services generally in physical structures 
that do not always meet the prerequisites of legislation, which 
diverges, therefore, from the patient’s safety goals(2).

For some time now it has been known that the physical, 
chemical, structural and climatological variables of the envi-
ronment can interfere greatly in several clinical processes and 
health care, for example in the propagation of microorganisms 
that increase the rates of hospital infections, which affects di-
rectly the recovery of the patient(3).

In this respect, Florence Nigthgale postulated the Environ-
mentalist Theory, in which the direct relation that the environ-
ment, from the physical and structural dimension due to the his-
torical context of the warfields, is explicit has with the process of 
healing and recovery of sick individuals. Among the variables, 
ventilation, illumination, temperature, cleaning, noise and odors 
were highlighted, demonstrating that from the control of these 
factors, the chance of survival of the patients was greater, which 
is therefore intrinsic to the premises of the currently discussed(4).

If at that time the initial records of adverse events were im-
minently related to infections, nowadays, with the advent of 
the concepts of quality in the health and safety services of 
the patient, other events received more attention, according to 
the own emphasis of the Brazilian Health Regulatory Agency 
(ANVISA), for example: medication errors, safe surgery, pa-
tient identification, and prevention of skin and fall injuries(5).

Regarding medication errors, comparisons between studies 
of different realities allow us to make epidemiological infer-
ences pointing out that these are the most common types of 
errors in health services, as is the case in American statistics 
which have shown that about 1% of these errors is fatal, 12% 
cause irreparable sequelae to the patient, and 30% to 57% 
causes some short, medium or long term harm depending on 
the classification of the error in mild, severe or very serious, 
from the stage in which it occurred and from the medicine 
class to which medicine belongs(6).

As regards the class of medicinal products, antimicrobials 
(antibacterial, antifungals, antiparasitics) which are substances 
that cause death or inhibition of the growth of microorganisms 

and can be produced by bacteria, fungi, or partially or totally 
synthesized, are among the most commonly prescribed medi-
cines and also among the most commonly used medicines(7).

Also, in Brazil, other multicenter studies have identified a 
high prevalence of antimicrobial errors, showing that there is 
a variation of 8.4% to 18.5% of errors associated with this 
group of medicines, especially the time errors (87.7%) and 
dose (6.9%) were the most frequent(8-9).

Knowing that medicines are chemical substances that can 
change their active principle due to the way they are prepared 
and administered, as well as due to the oscillations of envi-
ronmental variables, it is questioned: Which categories of er-
rors are associated with the preparation and administration 
process of antibacterial are more present in the Medical Clinic 
sector of a Teaching Hospital? Is this frequency associated 
with environmental conditions?

The relevance of a research that seeks answers to the above 
questions is well understood, and it is understood that study-
ing the errors associated with the use of antibacterial in the 
hospital context is important to try to avoid failures in some 
stages of the chain of possibility that these events may culmi-
nate an increase in the cost of more effective medicines and 
an extension of their time of use, as well as to draw up effec-
tive and resolutive strategies for the prevention of these inci-
dents by means of safe practices that guarantee their rational 
use with a view promotion of patient health and safety.

OBJECTIVE

To identify the relationship between environmental factors 
and errors in the preparation and administration of antibacte-
rial medicines.

METHOD

Ethical aspects
Throughout the execution of the project, the ethical-legal 

aspect was obeyed, data collection only occurred after the is-
suance of a favorable opinion, issued by the Human Research 
Ethics Committee of the Universidade Federal do Ceará, and 
all participants signed the Free and Clear Consent Term.

Design, place of study and period
It is an observational and cross-sectional study carried out 

between August and December 2014 in the Clinical Medi-
cal sectors in a teaching hospital belonging to the Sentinel 
Network of ANVISA, located in Fortaleza-Ceará. The sectors 
are divided into two nursing posts, and in general, they are re-
sponsible for occupying 114 beds distributed in the following 
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recomendado para el ambiente hospitalario. Sin embargo, las variaciones de iluminación y ruido no fueron estadísticamente 
significativas para provocar errores de dosis o de elección errónea del medicamento (p>0,05). Conclusión: las variables ambientales 
analizadas pueden favorecer errores de medicación tanto en la etapa de preparación como en la de administración. 
Descriptores: Antibacterianos; Seguridad del Paciente; Errores de Medicación; Enfermería; Uso de Medicamentos.
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specialties: dermatology, cardiology, medical clinic, endocri-
nology, gastroenterology, pneumology, neurology, nephrol-
ogy, hematology and rheumatology.

Sample and inclusion and exclusion criteria
In order to define the total doses to be observed, that is, 

the sample, we requested the hospital pharmacy service of 
the Institution, the information about the number of doses of 
antibacterial, divided by shifts, dispensed for Clinics A and B 
in a period of thirty days prior to the start of data collection. 
Only antibacterial agents were included, due to the close re-
lationship between changes in environmental conditions and 
the alteration of their chemical stability(10).

The sample group of the research consisted of 40% of the doses 
informed by the pharmacy service. This percentage was calculated 
based on the average errors of preparation and administration of 
antimicrobial medication present in another Brazilian study(11).

There were 157 observations in the Medical Clinic B: 67 
in the morning, 30 in the afternoon and 60 in the evening. In 
Medical Clinic A, 108 doses were observed: 44 in the morn-
ing, 22 in the evening period and 42 in the evening shift.

Study protocol
The data collection was operated in days and shifts drawn 

by the researchers, so as to contemplate the morning, after-
noon and night periods.

To achieve the proposed goal, the observations were made 
starting at the time of preparation and completed with com-
plete administration of the medicine. During this period, the 
observer used two check-list instruments according to each 
of the following steps: illumination, noise, temperature, light-
ness and dimensioning of the physical space.

The following equipment was used: measuring tape mea-
sured in centimeters to measure the size of the physical space; 
Digital Incoterm TDEC100C digital meter to measure the noise 
level; and a Multi-Function Environment Meter 4IN1 to quantify 
illumination, temperature and humidity parameters. It should be 
noted that all equipment was certified by the National Institute 
of Metrology, Quality and Technology (INMETRO).

Observers were previously trained in data collection and 
equipment use, and to avoid the Hawthorne effect, which is 
common in observational studies, the 20 observations made 
in August were not considered for evaluation.

Results analysis and statistics
The data obtained were grouped in the SPSS database (Sta-

tistical Software for Social Science) 19.0 for statistical judg-
ment and the Kolmogorov-Smirnov and Mann-Whitney tests 
were performed to identify the associations between the envi-
ronmental variables and the errors of medication, as well as to 
establish comparisons between clinics.

RESULTS

In this study, the stages of antibacterial preparation and ad-
ministration were considered in order to elucidate the research 
question. The results were presented in tables, sectioned in two 

topics: environment-related variables in the medicine prepara-
tion and administration stages; and association between envi-
ronmental aspects and errors in the medicine preparation and 
administration stages.

The main categories of errors were: dose error (157); time 
error (30); and, wrong choice of medication (28).

Environment-Related Variables in Medicine Preparation 
and Administration Stages
The physical space destined to the stage of preparation of the 

medicines, in Clinic A and Clinic B, is used for other purposes, 
aspect that deserves to be analyzed, since the existence of an en-
vironment for the accomplishment of multitasking can present 
several factors that will interfere during the execution of more 
focal actions. The variables related to the environment analyzed 
in this study were: illumination, noise, temperature, humidity 
and physical space, as the inadequate management in the prepa-
ration and administration of these medicines can decrease the 
microbiological safety and therapeutic efficacy of the same.

Considering the physical conditions of the environment, 
as can be seen in Table 1, it is worth noting that averages 
outside the standard of recommendation were found accord-
ing to Brazilian legislation in Clinics A and B, respectively, in 
the following items: illumination (102.6 lux, 105, 6lux), noise 
(59.2db, 60.5db) and temperature (29.8º C, 28.8º C). Regard-
ing the humidity variable, an adequate mean (61.3%, 62.2%) 
was detected for the hospital environment of medicine prepa-
ration and administration in the two sectors of the study.

Regarding the illumination of the medicine preparation 
places, in Clinic A, artificial light is observed, but preserves 
in the environment the incidence of sunlight, since the tilting 
windows are open; and in Clinic B, the light only comes on 
artificially, since the windows were closed.

As for noise, a maximum level between 70.4db and 78db 
variable was observed that could divert the attention of the 
professional when the attention is highly needed. Noise was 
usually caused by conversations among health professionals, 
use of stereos in the room, use of cell phones, and interrup-
tions of companions during the administration process.

In the observed shifts, they presented variations between the 
measurements of temperature and humidity. Regarding the tem-
perature, minimum and maximum values were obtained, respec-
tively of 20º C and 37.6º C, with average of 25.8º C to 29.6º C. 
The high temperature is a variable present in all the shifts and that 
causes great physical wear to the professionals. As regards humid-
ity, the minimum and maximum values, respectively, were 45% 
and 73.6%, with a mean of 56.9% and 62.8% (Table 1).

Regarding the spaces for the administration of medicines, 
it was observed that in relation to ventilation and natural light 
there are enough windows, but some wards in the afternoon 
receive direct sunlight, which compromises the temperature, 
in addition, the windows are of the tilting type, with small 
opening which does not allow a satisfactory aeration. The 
number of beds that each ward has varies from 4 to 6, with a 
routine occupation of 100%, and the space between the beds 
is less than 2m2, which compromises ventilation and the or-
ganization of the environment.
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Table 1 –	 Description of environmental variables during the preparation and administration of antibacterial according to 
clinic, Fortaleza, Ceará state, Brazil, 2014

Medical Clinic A Medical Clinic B

Variable* Shift Shift 

Morning Afternoon Evening Total Morning Afternoon Evening Total

Pr
ep

ar
at

io
n

Illumination Medium 102.6 77.9 22.1 66.3 95.3 86.4 24.3 66.5
Minimum 79.6 59.6 20.3 20.3 81.0 60.0 20.0 20.0
Maximum 140.4 98.3 25.3 140.4 102.0 94.0 28.0 102.0

Noise Medium 59.2 59.0 24.0 45.5 61.2 69.4 47.7 57.6
Minimum 48.9 50.4 18.2 18.2 48.0 54.0 42.0 42.0
Maximum 66.8 70.4 52.3 70.4 78.0 78.0 58.0 78.0

Temperature Medium 29.8 32.9 27.6 29.6 25.2 26.7 26.0 25.8
Minimum 27.8 30.1 26.5 26.5 20.0 21.0 22.0 20.0
Maximum 33.2 37.6 29.8 37.6 28.0 29.0 29.0 29.0

Humidity Medium 61.3 60.5 65.6 62.8 57.5 51.2 59.1 56.9
Minimum 57.9 55.3 59.9 55.3 45.0 47.0 50.0 45.0
Maximum 66.3 71.9 73.6 73.6 68.0 58.0 63.0 68.0

A
dm

in
is

tr
aç

ão

Illumination Medium 105.6 43.6 23.8 61.2 103.8 92.2 25.1 71.5
Minimum 89.3 34.8 19.3 19.3 77.0 46.0 19.0 19.0
Maximum 121.7 50.2 29.4 121.7 130.0 132.0 31.0 132.0

Noise Medium 60.5 60.9 44.8 54.5 58.6 61.5 47.2 54.8
Minimum 55.7 57.9 41.3 41.3 50.0 55.0 41.0 50.0
Maximum 68.2 64.2 48.5 68.2 73.0 69.0 55.0 73.0

Temperature Medium 28.8 28.0 27.1 28.0 27.6 28.4 27.3 27.6
Minimum 26.4 27.0 25.2 25.2 26.0 25.0 26.0 25.0
Maximum 30.8 29.0 28.4 30.8 30.0 31.0 29.0 31.0

Humidity Medium 62.2 62.6 62.5 62.4 62.6 58.3 68.5 64.0
Minimum 57.9 59.7 59.0 57.9 53.0 53.0 59.0 53.0
Maximum 72.1 66.8 67.3 72.1 71.0 69.0 75.0 75.0

Note: * Recomended parameters: illumination (150lux); noise (35db a 45db); temperature (20ºC a 23ºC); humidity (>40%). 

Table 2 –	 Association between the variables error of dose and erroneous choice of medication versus average of the items 
of illumination and noise during the stages of preparation and administration of antibacterial in Clinics A and B, 
Fortaleza, Ceará state, Brazil, 2014

Stage Error

Medical Clinic A

Mann-Whitney Kolmogorov-Smirnov

Illumination Noise Illumination Noise

Pr
ep

ar
at

io
n Dose Error 0.106 0.071 0.241 0.122

Wrong Medication Choice 0.318 0.847 0.828 0.877

A
dm

ni
st

ra
tio

n

Dose Error 0.781 0.328 0.988 0.578

Wrong Medication Choice 0.958 0.608 0.954 0.769

To be continued
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In the wards there are usually one or two fans, which are insuf-
ficient for their dimensions; however, they are necessary because 
in the city of Fortaleza temperatures are almost always above 25º 
C throughout the year. It is considered that on the aspect of the 
use of ventilators in wards there is a probability that they favor 
the dispersion of suspended microorganisms in the air, which can 
contact with leftover antibacterial waste near the common gar-
bage equipment in the wards themselves and increase resistance 
of certain strains.

As for illumination, natural daylight is used during the day, al-
though fluorescent lamps are sometimes used and bed lamps are 
also used in some beds. When evaluating the levels of luminosity 
were found levels far below that recommended that is 150lux, and 
the night shift had the lowest measured value that was 19lux. This 
low luminosity can interfere greatly in medicine safety, and associ-
ated with the habit of transporting all the medicines of a certain 
ward in the same tray, can potentiate the exchange of medicines 
due to the difficulty to read properly what is written in the labels.

The dimensions of the preparation environments corre-
spond to 3.8 m2 in Clinic A and 6,1 m2 in Clinic B, and are lo-
cated in a central position to the wards. The space for prepara-
tion of medicine in Clinic A is smaller, because the minimum 
size required by the legislation that is 6m2 was not reached, 
which caused many restrictions of movement of professionals 
within the sector, and the environment is arranged: individual 
doses of medicines to be used during the 24 hours, sink, se-
rum material, etc. In Clinic B, the space is also intended for 
the preparation of medicine and also a place where the tech-
nicians are talking in the intervals between one activity and 
another. In this environment there are a table, benches, chairs, 
a refrigerator for medicines and cabinets to store other materi-
als such as equipment, serums, syringes, probes, etc.

It was verified that the wards are very similar both in Clinic 
A and Clinic B. And, regarding the local variables for hand hy-
giene and humidity were adequate, which is very positive, but 
the other environmental variables such as: illumination, noise 
and temperature did not meet the minimum requirements for 
the maintenance of an environment that promotes the reduc-
tion of errors with medicines.

When discussing patient safety in relation to health care, it 
is important to note that safe care starts with the provision of 
a safe working condition, which includes adequate environ-
mental conditions.

Data on the environmental variables presented are extremely 
worrying, since in general, when associated with insufficiently 
qualified human resources, they can become predisposing fac-
tors to medicine error.

Association between environmental aspects and errors in 
the stages of medicine preparation and administration
In this research 157 dose errors and 62 wrong medicine 

choices were identified. Dose errors were verified from the in-
compatibility between the prescribed dose and the prepared / 
administered dose as evidenced by medicine residues in the 
vial, solution pockets (diluent and medicament), or in equip-
ment. Considering that the proposed observational method did 
not allow the intervention of the observers, when one of these 
errors was identified, notification was made to the Institution’s 
Risk Management. These categories were then matched to the 
environmental variables of illumination and noise to test the hy-
pothesis that changes in luminosity and situations of auditory 
distractions could cooperate to increase errors in the choice of 
medication or in the performance of the prescribed dosage.

No association tests were performed with the variables 
of temperature and humidity since their influence basically 
depends on the alteration of the physico-chemical properties 
of the medicine, which would require pharmacokinetic and 
pharmacodynamic analysis of the antibiotics, and these were 
not the objectives of the study.

In order to establish statistical relationships it was necessary to 
compare the means of illumination and noise levels in the two 
chosen error variables and it was observed that in Clinics A and 
B, in the preparation and administration of antibacterial, the levels 
of illumination and noise, when there was a dose error or not, 
were very close, with an average difference of 5 percentage points, 
which can not be considered as a factor attributable to these errors.

Thus, it is inferred that in any environment, preparation or 
administration, dosing error or wrong choice of the medica-
ment had the same level of illumination and noise in the han-
dling of the medicaments and therefore, there was no influ-
ence on the dosing error or wrong choice of the medicine.

DISCUSSION

The environmental issue has been increasingly discussed and 
incorporated in the discussions that involve the health-disease 

Medical Clinic B

Pr
ep

ar
at

io
n Dose Error 0.461 0.981 0.461 0.981

Wrong Medication Choice 0.183 0.242 0.322 0.289

A
dm

ni
st

ra
tio

n

Dose Error 0.987 0.483 0.597 0.682

Wrong Medication Choice 0.651 0.254 0.765 0.471

Table 2 (concluded)
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process. There is evidence of the need to consider the dimen-
sion about the environment in relation to actions pertinent to 
health services, as well as to enable strategic actions aimed at 
(re) thinking about health practices and their consequent impli-
cations for patient safety(12).

On the epidemic with errors involving medicines in hospi-
tal institutions, a study in Shiraz, southwest Iran evaluated a 
sample of 202 patients who were exposed to several medicine 
classes during the treatment of the underlying disease, and it 
was identified that not only antimicrobials are the most com-
monly used medicines, as are those where errors occur most 
frequently, at a percentage of 24.3%(13).

There is still some limitation on the evidence that shows a 
significant relationship between environmental variables and 
declining quality of care and patient safety, and recommend 
that studies be conducted in different realities of care (primary, 
secondary, tertiary) with a view to a more robust diagnosis and 
planning of physical environments that reduce the incidence of 
avoidable adverse events, such as those related to medications(3).

In order to guarantee the safety related to its use, it is indis-
pensable that, in addition to the correct clinical indication by 
the physician and handling during the preparation and admin-
istration by the nursing professional, environmental conditions 
are maintained that conserve the active principle (illumination, 
humidity) and provide greater concentration and functionality 
(noise level, cleaning and dimensioning of the physical space).

The physical structure of the various environments that 
make up the hospital should focus on meeting three prereq-
uisites: functional, technical and psychosocial. Thus, in the 
context of functionality, providing and maintaining the orga-
nized environment is a factor that certainly facilitates work 
processes, speeds up the performance of tasks and, mainly, 
cooperates with the provision of safer care(14).

Studies that evaluate the impact of environmental factors 
on the development of care are still strongly focused on the 
surgical block(15-16), although some research has sought to 
highlight them as being important for the practice of medicine 
preparation, preparation and administration(7,17).

RDC 307, which changed DRC 50, is the legal document 
that regulates the minimum guidelines to be adopted by health 
establishments in Brazil regarding the physical and architectural 
aspects of their built area. It describes that, regardless of the 
care complexity, minimum conditions of comfort and ergonom-
ics should be offered to professionals and patients, as well as 
through planning in cooperation with engineers, architects and 
health workers, creating barriers to reduce hospital infections(18).

Specifically in the case of medicine preparation and ad-
ministration, because it is a task that requires excessive atten-
tion and visual precision, the appropriate place should meet 
the following requirements: 6m2 physical dimensioning, since 
the preparation is performed at the nursing station, and 1m 
between the beds in the case of administration, since this is 
performed in the ward; noise level from 35db to 45db; inci-
dence of luminosity of 150lux; humidity not less than 40%; 
and temperature between 20° C and 23° C(19-21).

Although there have been significant fluctuations in illumi-
nation and noise values, these factors could not be attributed 

to errors in dose or wrong choice of medication. However, 
these variations should be considered and biochemical ana-
lyzes of the medicines should be carried out in subsequent 
studies to verify the impact they cause in the alteration or even 
inactivation of the active principle of the antibiotics.

It is interesting to mention the research developed in the Inten-
sive Care Unit that registered in the morning the highest levels of 
noise, related to the greater flow of people, a greater number of 
activities performed, such as the exchange of equipment that facili-
tates the triggering of alarms, collection of exams and bed organiza-
tion. The authors emphasize that professionals need to remember 
this condition and listen to their voice when they answer phones 
and talk to other people who share the same work space(22).

It is known that the illumination above the reference values 
recommended by the manufacturers of the antibiotics may pre-
cipitate oxidation or hydrolysis reactions, which contributes to 
the degradation of the medicine molecules and changes the 
pharmacokinetic and pharmacodynamic characteristics(10).

Most of the antibiotics that composed the sample of this 
research have in the recommendations of storage, conserva-
tion and administration the care to protect from light, such as, 
for example, Metronidazole, which due to its photosensitivity 
characteristics can not be exposed to ambient light due to the 
risk of photodegeneration(23).

Consideration should be given to the need for appropriate 
environments for the preparation and administration of medi-
cations, but also to take into account that there should be an 
incidence of luminosity that is sufficient to guarantee good 
condition and visual comfort to the nursing professional.

Noise level is an extremely important factor in increasing 
the occurrence of medication errors. Values far above what 
was recommended by national legislation were found, since 
in some circumstances these figures reached 78db. Thus, it 
is recommended that noise levels be measured frequently in 
health institutions, especially in sectors where there is a high-
er concentration requirement for performing tasks, such as in 
the medicine preparation room(24).

The noise generated in the hospital environment can affect 
the communication among professionals, thus reducing the 
understanding of information and consequently the correct 
execution of certain actions issued by verbal command that 
are still very frequent in most institutions in Brazil.

On the temperature, a peak of 37.6º C with average between 
28º C and 29.6º C was found in the different shifts in the two 
clinics during the preparation phase. Medicinal products such 
as Ceftriaxone, Teicoplanin and Ciprofloxacin should not be 
exposed to temperatures below 15° C and greater than 30° C 
prior to reconstitution, as indicated by manufacturers (25-26). 
In the case of Oxacillin, for example, this range further reduces, 
since the solution after reconstitution remains active for three 
days only if the temperature is between 15º C and 25º C(27).

In general, the increase in ambient temperature influences 
the rate of degradation of the solutions, causing pH changes 
and consequent pharmacological instability. Thus, based on 
the excessive temperature observed, especially during the af-
ternoon in the studied units, it may be possible that some pa-
tients may be exposed to antibiotics with diminished efficacy.



Rev Bras Enferm [Internet]. 2018;71(3):1046-54. 1052

Environmental variables and errors in the preparation and administration of medicines
Pereira FGF, Caetano JA, Ataíde MBC, Silva RL, Néri EDR, Carvalho GCN. 

Moisture refers to the percentage of water vapor mixed 
with circulating air in the environment, and was investigated 
in this study because there is evidence that its decrease below 
suggested levels can cause important risks in the hospital envi-
ronment, for example: increase the dispersion of gases inflam-
mations and aerosols; predispose to greater survival of viruses, 
bacteria and fungi, as well as to accelerate the growth of the 
latter; and finally, to make patients more susceptible to respira-
tory infections due to dryness of the nasal cavity(16).

All the antibiotics that composed the sample group of this re-
search are indicated to be kept in places protected from extremes 
of humidity so that they do not find favorable conditions to in-
crease the microbiological reproducibility and favor the emer-
gence of more resistant bacterial strains. For this topic, no values 
below 40% were found, which can be attributed to the warm and 
tropical climate prevailing in the city of Fortaleza, which presents 
a mean humidity above 55% during all months of the year(28).

In this way, the inferences presented by this research agree 
with those of another study(24), because they indicate that when 
there is greater variation of environmental conditions, propor-
tionately also the frequency with which the errors of medication 
will occur, or if they do not happen, the system has fewer barri-
ers limiting this type of event.

Human errors occur in the contexts of nursing care, and 
studies in this area lead to reflect on the importance of devel-
oping further research at both international and national level 
because nurses are at the forefront and their practice delib-
erately includes prevention of errors and promoting patient 
safety. Thus, it is very relevant to report the errors of clinical 
practices at institutional level, not in the sense of blame, but 
with the aim of creating a positive culture against error, in or-
der to modify behaviors that allow the development of quality 
of care and thus contribute to patient safety(2).

Thus, it is urgent that strategies to prevent errors with medi-
cines in hospitals be put in place, and emphasize that the creation 
of indicators that also include the verification of environmental 
conditions, as well as the functional architectural planning that 
guarantees microbiological safety of the sectors, are measures to 
ensure the safety of professionals and patients(29).

Often, in practice, the issues raised in this study are results 
of deficiencies in the nursing staff’s system and work process, 
such as the lack of a pharmacist in clinics daily, although nurses, 
administrators and other health professionals seek to minimize 
factors causing errors by making use of “goodwill”, but adminis-
trative aspects and human and material resources are also neces-
sary to reduce the chain of these factors. It is important to use 
the findings of this study to seek to solve problems and explore 
potential improvements by making use of available resources.

After the research, it is suggested that the emergency mea-
sures, both behavioral and environmental, be implemented 
to ensure greater medicine safety, such as: continuous train-
ing in service with nursing professionals on assertive prac-
tices regarding the handling of antibiotics; the performance 
of simulated practices; the more active participation of hos-
pital engineering in hospital infection control services; pe-
riodic training on the rational use of antibacterial; the use 
of automated technologies to detect sudden oscillations in 

environmental conditions and the immediate correction of 
nonconformities; a better distribution of tasks among nursing 
professionals; the prohibition of agents causing unnecessary 
noise in the preparation environment of medicines, such as 
the use of headphones, microsystem devices and heavy traffic 
of other professionals in the area; and dissemination with easy 
and quick access to the guidelines that guide the optimal con-
ditions of antibacterial preparation and administration.

Study limitations
Some limitations can be pointed out regarding the accom-

plishment of this research, such as: the impossibility of calculat-
ing the safety rate and prevalence of errors, since the sample was 
composed only by doses in which there was an error; the inclu-
sion of the air velocity parameter in the sectors, which could 
identify the micro-organism favorable dispersion conditions; no 
biochemical analyzes were performed on antibacterial after ex-
posure to environmental factors incompatible with the mainte-
nance of their stability; the actual volumetric losses of antibiotics 
were not measured where there was an underdose error.

Contributions to the nursing field
It is intended that this research may alert health managers and 

professionals about medication errors, drawing special attention 
to the preparation and administration phases and their interfaces 
with minimum environmental requirements to ensure more 
safety in the use of antibiotics, so that in the long term may lead 
to changes in the conditions favoring adverse events, and may 
also be a tool for building a local safety plan to reduce bacterial 
resistance, hospital infection rates and increase patient safety.

CONCLUSION

The main categories of errors were: dose error (157); time 
error (30); and wrong choice of medication (28).

Regarding the influence of environmental factors, it was veri-
fied that the physical space for the preparation was inadequate 
in Medical Clinic A (3.8m2), and the items illumination, tem-
perature and noise were extremely oscillating in the three shifts 
and in the two clinics, with averages generally above recom-
mended for the interior of the hospital environments. However, 
illumination and noise variations were not statistically signifi-
cant to cause dose errors or medicine misuse (p> 0.05).

Aspects of physical structure must be considered, which 
makes it necessary to know the specific legislation in force 
during space planning, in order to promote a safe environ-
ment. However, what is much observed is an adaptation of 
spaces, often disregarding aspects of dimension, illumination, 
noise, and even ideal working conditions for the nursing team.

It is recommended for further study that the accuracy of the 
task and the background reflectance (ratio of the amount of light 
emitted to that of light reflected on a surface) should be added 
in the analysis of the illumination aspect, which will robustness 
to the direct relationship that can be established between this 
variable and the occurrence of errors with medications, as well 
as biochemical and microbiological analyzes of the medicines 
after preparation, which were the limitations of the study.
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