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ORIGINAL ARTICLE

Abstract
Compliance with standard precautions measures is essential to prevent and control healthcare-associated 
infections. The objective of the study was to evaluate the knowledge and practice of hand washing, use of gloves 
and the handling and disposal of needlesticks and other sharp objects among nursing and medical students. 
This is a descriptive observational study, which used a questionnaire and a check list. Knowledge of standard 
precaution measures was evaluated in 48/48 (100.0%) nursing students and 93/112 (83.0%) medical students. 
At the teaching hospital, 26/37 (70.3%) nursing students and 78/93 (83.9%) medical students belonging to the 
population being investigated were observed during their clinical practice. These results were compared intra 
groups. Knowledge of hand hygiene procedures was higher than what was observed in the clinical practice in 
both groups of students, (χ²; p≤0.001). Compliance with the use of sterile and non-sterile gloves, and handling 
and disposal of needlesticks and other sharp objects was higher than the knowledge of these procedures 
among nursing students, and a statistically significant difference was observed with regards to sterile glove 
usage (χ²; p=0.009). Regarding medical students, there was no statistical difference between knowledge and 
practice insofar as these two types of gloves were concerned, as well as regarding the handling and disposal 
of needlesticks and other sharp objects. Performance of both groups in terms of knowledge of hand hygiene 
showed a dichotomy between the teaching and the practice of these standard precautions. Results have shown 
a deficiency in the teaching-learning process for the other measures evaluated.
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Introduction
Compliance on the part of Healthcare workers (HCWs) 
including nursing and medical students with standard 
precautions has been recognized as being an efficient 
means to prevent and control healthcare-associated 
infections. Such measures not only protect the patient, 
but also the HCWs and the environment.1,2 Among 
the standard precautions advocated, hand hygiene is 
considered, in itself, the most important one.3,4 Another 
important measure is the adequate use of gloves, whose 
purpose is to protect the HCWs, as well as the patient. 
A preventive measure also worthy of mention is the 
adoption of safe practices for handling needlesticks 
and other sharp objects, in view of the possibility of 
outbreaks, especially of Hepatitis B and C, frequently 
associated to the offer of healthcare.2 However, in spite 
of the effectiveness of these standard precautions, what 
reality shows us is very low compliance with these 
measures, by professionals and students alike.

When entering university, a student pursuing a degree 
in health sciences is not required to have fulfilled 
any prerequisites in the area, therefore, his or her 
undergraduate years are the appropriate moment 
for acquiring the necessary knowledge and skills.5 
However, only very few disciplines approach this 
area of study and provide knowledge on the standard 
procedures to students who, after graduation, would 
be theoretically prepared to enter the job market. 
For this purpose, the authors developed this study, 
to evaluate both the knowledge and the practice of 
standard precautions by nursing and medical students 
in the teaching hospital of a public university in the 
State of Goiás, Brazil. 

Methods
Descriptive observational study, on a population 
comprised of last-year students enrolled in the Nursing 
(n = 48) and Medical (n = 112) schools of a public 
university in Goias, Brazil.

The study was developed in two moments: during this 
first moment, knowledge on standard precautions (SP) 
was evaluated by means of a questionnaire. During 
the second moment, a check list was used to record 
practical activities performed by the students while 
serving their internship.

Ethical aspects of the study were considered and those 
who agreed to participate in this study were asked to 
sign an informed consent (IC). 

Instruments used for data collection
Both the questionnaire and the check list were drafted 
in a structured format and they were used in a pilot 
test before being applied to the students enrolled in 
this study. The questionnaire was drafted according to 
Garner’s1 recommendations and included questions 
about the students’ knowledge of: Hand hygiene 
(indication, areas deserving particular attention, and 
minimum time for the procedure); sterile and non-
sterile gloves (indication); needlesticks and other sharp 
objects (handling and disposal). 

Degree of knowledge was ascertained by means of 
yes-no questions on each item being evaluated. 

The students were asked to answer the questionnaire 
in the course of their normal classroom activities. Both 
the questionnaire and the IC form had a corresponding 
identification number, thus allowing the authors to pair 
them and compare answers with observed practice.

Practical observation was done for those students who 
had answered the questionnaire and had served their 
apprenticeship at the school hospital. Passive, non-
participative observation, was performed during a six-
month period, while students were doing their clinical 
practice. Data were collected by 10 research assistants, 
who had been given orientation and qualification 
courses. The parameters observed and recorded on the 
check list corresponded to the practice of aspects that 
had been evaluated during the knowledge assessment 
phase.

Data Analysis
Collected data were statistically processed with Sigma 
Stat® software, version 2.03. The Kolmogorov-Smirnov 
test was used with the variables to determine data 
normality and the non-parametric Mann-Whitney test 
was used to compare the two groups. The chi-square 
(χ²) or the Fisher Exact Test were used to compare 
proportions. Differences smaller than 5% (p < 0.05) 
were considered statistically significant.
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Correct answers to the items that comprised each topic 
being evaluated were the criteria used to measure 
the student’s knowledge of standard precautions. 
Compliance with standard precaution measures 
during clinical practice was noted as such, only when 
the students complied in all the required instances. For 
the statistical analysis of each SP evaluated, students 
who did not answer the corresponding item in the 
questionnaire or those which were not observed during 
clinical practice were not considered.

The difference between knowledge and practice among 
the students was evaluated among those pursing the 
same degree program (intra course evaluation).

Results
Forty-eight (100.0%) nursing students and 93 (83.0%) 
medical students answered the questionnaire. Twenty-
six (70.3%) nursing students and 78 (83.9%) medical 
students from the estimated population were observed 
during clinical practice. One of the nursing students 
was evaluated only in regarding to indication for hand 
hygiene. There was no significant statistical difference 
between the estimated population and the population 
observed during clinical practice, as per the Mann 
Whitney test; p = 0.333.

Fifty-eight procedures performed by 26 nursing 
students and 164 procedures performed by 78 medical 
students were observed, for a total of 222 procedures 
with an indication for hand hygiene (HH), before and 
after each procedure, which meant 444 opportunities 
to clean the hands.

Among the 58 procedures observed/performed by 
the nursing students, 26 (44.8%) and 18 (31.0%) had 
an indication for sterile and non-sterile gloves usage, 
respectively. The 14 remaining procedures required 
only washing the hands.

All the 164 procedures performed by the medical 
students had an indication for hand hygiene. Among 
these procedures, 45 (27.4%) also indicated the use 
of non-sterile gloves and four (2.4%) required sterile 
gloves. It was determined that 115 (70.1%) procedures 
observed/performed by the medical students were 
physical check ups on patients that did not involve 
evaluation of the mucosa and/or the possibility of 
contact with body fluids. They only required the hands 
to be washed before and after the procedures were 
performed.

Table I: Difference between knowledge and practice regarding the indications for hand hygiene among 
nursing and medical students in a teaching hospital

Students  Indications of Hand Hygiene Knowledge Practice p
  n (%) n (%)

Nursing (n = 26) Only before patient care  0 (0.0) 1 (3.8) p= 1.000

 Only after patient care 0 (0.0) 6 (23.1) p= 0.023

 Before and after patient care 26 (100.0) 7 (26.9) p≤ 0.001

 Neither before 0 (0.0) 12 (46.2) p≤ 0.001
 nor after patient care

Medical (n = 78) Only before patient care  4 (5.1) 0 (0.0) p= 0.129

 Only after patient care 2 (2.6) 11 (14.1) p= 0.020

 Before and after patient care  71 (91.0) 2 (2.6) p≤ 0.001

 Neither before 1 (1.3) 65 (83.3) p= 0.001
 nor after patient care
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Hand Hygiene
The Table I shows the profile of the knowledge and 
practice among nursing and medical students in 
regarding to the indications for hand hygiene. The 
study ascertained that 100% of the nursing student 
and 91% of the medical students knew that their 
hands had to be washed before and after patient care. 
However, compliance with HH was noted in 26.9% of 
the nursing students and 2.6% of the medical students. 
Twelve nursing students (46.2%) and 65 (83.3%) of 
the medical students did not wash their hands before 
or after caring for their patients (Table I). There was a 
statistical difference between knowledge and practice 
in all indications of hand hygiene for both students 
groups, except, in the indication: “just before of the 
patient care” (Nursing students: Fisher Exact Test; 
Medical students: χ²=2.309). 

It was also possible to ascertain that in only one 
occasion did nursing students wash their hands for the 
required period of time and with the recommended 
care. In no occasion did medical students wash their 
hands according to the acceptable practices

Use of sterile and non-sterile gloves
The Figure 1 reveals the knowledge and the practice of 
the use of sterile and non-sterile gloves between both 
groups of students. In the brief comparison of these 
standard precautions was verified that the performance 
nursing students was superior to the medical students. 
Regarding of using sterile gloves, there was statistical 
difference only in the nursing students (χ²=6.839; 
p=0.009). In these, the practice among those who wore 
gloves adequately was superior to their knowledge on 
the matter (Figure 1). 

Figure 1. Knowledge and practice of the use of sterile and non-sterile gloves and of the handling and disposal of 
needlesticks and other sharp objects among nursing (n=25) and medical (n=78) students in a teaching hospital. 
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When comparing knowledge among nursing students 
with regards to the use of non-sterile gloves, was verified 
that the compliance surpassed knowledge (Fisher Exact 
Test; p=0.477). The inverse happened with the medical 
students (χ²=3.254; p=0.071). However, no statistical 
difference was noted between the knowledge and the 
practice (Figure 1). 

Handling and disposal of needlesticks and other 
sharp objects 
While conducting a comparative evaluation of the level 
of knowledge and practice in handling and disposal of 
needlesticks and other sharp objects among nursing 
students, it was possible to see that their level of 
knowledge is lower (56.0%) than the observed practice 
(66.7%), although no statistical difference was noted 
(Fisher Exact Test; p = 1.000) (Figure 1).

When comparing knowledge and practice among 
medical students regarding handling and disposal 
of needlesticks and other sharp objects, the authors 
verified that the level of knowledge (42.3%) was 
higher than their compliance rate (33.3%). However, 
no statistical difference was noted (Fisher Exact Test; p 
= 1.000).

Discussion
The knowledge that nursing and medical students 
exhibited about HH was higher than the level of 
practice; p ≤ 0.001. When evaluating compliance 
percentage of nursing (26.9%) and medical (2.6%) 
students it was possible to verify greater compliance 
among nursing students, regarding the practice of hand 
hygiene. The data found called the authors’ attention 
to those nursing (46.2%) and medical (83.3%) students 
that did not wash their hands neither before nor after 
any procedures, although in 75.0% of these instances, 
the necessary materials (water and soap) were available 
and ready to be used.6 Also, the authors highlighted 
the adherence on hand hygiene only after patient care, 
so much for nursing  as for medical students, showing 
they are more concerned with their own protection 
than that of patients (Table I). Similar dates were found 
in another study with nursing staff.7 

The results showed that, in spite of the fact that the 
students knew that they had to wash their hands before 
and after caring for a patient, their practice leaves a lot 

to be desired, especially with regards to the medical 
students. This is probably a reflection of the existing 
dichotomy between the theory and the practice that is 
seen in the teaching-learning process being adopted 
currently.8,9

Our data corroborate those found in other studies,8,10 
which goes to show that education and knowledge, 
although fundamental, are not sufficient to foster a 
behavioral change regarding hand hygiene. 

Physicians have been singled out as health science 
professionals who exhibit the least compliance 
regarding hand hygiene,8,11 while nurses exhibit the 
greatest compliance,12 and these data coincide with 
our findings. Maybe the adherence to hand hygiene 
went larger if there were access readiness and easiness 
for the alcohol gel.13 As observed in study where the 
introduction of the alcohol gel for the hygienic friction 
of the hands increased the nurses’ compliance.7 
However, the modification of the behavior and the 
sustainability of the adherence to hand hygiene also 
depend of the integration of other components.11

Other papers have also shown this low compliance 
or lack thereof is directly related to the fact that 
professors and other healthcare professionals have 
not set and example, thereby acting as negative role 
models.8,10,14,15 The behavior exhibited by these models 
is observed, imitated and repeated by students and 
young professionals.

Two studies, one evaluating medical students, residents 
and attending physicians16 and the other17 evaluating 
second to fourth year nursing students showed that 
compliance with standard precautions was inversely 
proportional to years of experience and academic life, 
and was observed in both professions.

These results reinforce the importance of an educational 
foundation in the first years of undergraduate work, and 
must be followed throughout the students’ academic 
life, to ensure that the professional does not enter 
the job market unprepared with respect to standard 
precaution measures. This academic preparation 
process must continue through permanent education 
programs.
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The practice of wearing sterile or non-sterile gloves 
among nursing students was higher, relative to the 
knowledge verified. Therefore, it was possible to 
determine that knowledge regarding indication for 
sterile gloves was weak (40.0%). 

Among medical students, knowledge and practice on 
the use of gloves was insufficient, and no statistically 
significant difference was observed. The authors 
verified that their level of knowledge on non-sterile 
gloves usage is low (39.7%) and practice is even more 
incipient (19.4%).  These students performed better 
in terms of knowledge (45.5%) and practice (50.0%) 
regarding the use of sterile gloves.  They are, however, 
insufficient for a safe practice. Similar results were 
found in another study, where 35% of the medical 
students didn’t know the correct use of gloves.18

Results found on knowledge and practice of the use of 
gloves, allow the authors to state that nursing students 
performed better than medical students, even though 
percentage evaluation points to the fact that medical 
students have a greater body of knowledge on sterile 
glove usage. 

A study performed with medical and nursing students 
yielded different data, and the practice of wearing 
gloves was significantly higher among medical 
students, relative to nursing students.19 In other study, 
in which only medical students were evaluated, it was 
possible to see that the use of glove scored the highest 
among the other precautions studied.20 Other authors 
showed that the gloves are the individual protection 
equipments of larger adherence on the part of the 
professionals. Although as much the knowledge as the 
compliance are frequently lowest to those wanted.21 

Nursing students were more proficient in handling 
and disposing needlesticks and other sharp objects 
(66.7%), relative to their knowledge on the matter 
(56.0%). Conversely, the knowledge (42.3%) exhibited 
by medical students surpassed their compliance 
(33.3%). However, knowledge and compliance with 
this important protective measure are still incipient 
among the students enrolled for this study.

Among the standard precaution measures, many 
more studies on compliance with these measures by 

nursing and medical students have been found in the 
international literature,16,22,23 regarding the handling 
and/or disposal of needlesticks and other sharp 
objects, with a focus on biosafety. The authors found 
that five such studies were performed in Brazil: four of 
them with nursing students24-27 and one with medical 
students.28 Several studies have reported insufficient 
knowledge and low compliance with these standard 
precaution measures by the students.20,22,23,26,29,30

The results of this study agreed with the results of a 
Korean study which evaluated the knowledge and 
compliance of nursing and medical students with 
standard precautions.19 Although data on practice or 
compliance was based on reports, the results of this 
survey have shown that, globally speaking, nursing 
students exhibited more knowledge and were more 
compliant with the practices when compared to the 
results obtained with medical students. 

Many studies have investigated the reasons preventing 
healthcare providers to comply with standard 
precaution measures.11,12 In addition to the negative 
influence on the part of the professional serving as role 
models, some authors highlight that the origin of the 
low compliance, especially regarding hand hygiene, 
lies in the academic training,8,10,14,15 while others point 
to individual, group and institutional factors.10,11 Also 
highlighted are cognitive factors, such as a possible 
explanation for the differences found among several 
healthcare providers regarding compliance with 
standard precautions, even in view of similar working 
conditions.14

There are many motives for the observed behavior. 
However, one can consider that the starting points 
are academic preparation and teaching strategies 
adopted. Promoting compliance with standard 
precaution measures implies behavioral changes. The 
dynamics of this change is complex and multifaceted, 
and involves many factors such as education, 
motivation and a reorganization of the context of the 
working environment.8 In view of this complexity, 
surveys reinforce the importance of permanent 
education12,31 and point to the implementation of 
educational strategies, with multiple interventions, 
as the most effective and long-lasting means to foster 
compliance with standard precaution measures.32 The 
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implementation of these interventions, with an aim to 
increase compliance, should take into consideration 
cultural differences and social needs, in addition to 
education and active participation on the part of the 
patient. 

Therefore, it is possible to conclude that both groups of 
students are knowledgeable on hand hygiene, but that 
this knowledge is insufficient to make them comply 
with this measure, bringing to light a dichotomy 
between teaching and practice. With the exception of 
compliance with the use of sterile gloves on the part 
of the nursing students, the other standard precaution 
measures that were evaluated, both as regards to the 
theory and practice, were insufficient to ensure safe 
practice, thereby showing failures in the teaching-
learning process, especially among medical students.
In this study, the number of subjects was limited 
because of the methodological precision adopted for 
the evaluation criteria of knowledge and compliance 
with standard precaution measures being evaluated.
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