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Abstract 
The adoption by health professionals to the practice of patient isolation is a 
decision that reduces patients’ risks of occupational exposure to potentially 
contaminated biological material and prevents nosocomial infections. Verify 
the compliance of health professionals to the practices of contact precautions 
in patients colonized by microorganisms in a teaching hospital. This was a 
prospective observational cohort study in a special-sized hospital located in 
southeastern Brazil. The observation of health professionals in delivery of 
health care to patients with contact precaution was performed regarding hand 
hygiene, use of overcoat, glove, and mask. We carried out 1502 observations 
involving the following professional categories: nursing technicians and/or 
nursing assistants (n = 1028; 68.4%), nurses (n = 200; 13.3%), physical the-
rapists (n = 185; 12.3%), and physicians (n = 89; 5.9%), totaling 971.8 hours. 
Regarding the level of compliance of professionals to contact precaution 
practices with hand hygiene after the procedures, the use of overcoats, gloves, 
and masks, all were statistically significant (p < 0.001) both globally and by 
professional category. Klebsiella pneumoniae was the most positive pathogen 
identified in laboratory tests. This study provided the mapping of the com-
pliance of health professionals to the practices of contact precautions in order 
to support a safer management of patient care reducing the risks of Health-
care-Associated Infections (HAI). This study also showed that health profes-
sionals are using practice management to deal with their behavior to protect 
their health. 
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1. Introduction 

Healthcare-Associated Infection (HAI) is a public health problem that manifests 
during and after the patient’s hospitalization [1]. HAI has been a matter of con-
cern in health systems because it is a source of disruption to the patient and his 
family causing a strong social impact. It also increases patient’s length of hospital 
stay and out-of-the-pocket spending. This transmission usually happens from 
the contact of professionals with patients, especially those who do not use pro-
tective and preventive measures [2]. 

Microorganisms such as bacteria, viruses, and fungi are the main causes of in-
creased cases of HAI. So preventive measures should be taken to control these 
etiological agents [3]. 

A study carried out in the United States showed that HAIs result in up to 
US$6.5 billion in healthcare expenses annually. Every year, HAI causes or con-
tributes to the death of nearly 100,000 people. This is a cause for concern when it 
comes to treatment and prevention [4]. 

Although there are guidelines for isolation precaution measures, they are not 
always fully adopted by health professionals. The guidelines provide practical 
advice on how you can comply with the requirements of the Personal Protective 
Equipment at Work, such as handwashing, wearing gloves and gown. The regu-
lations are based on the Brazilian Regulatory Standard NR6 on the use of per-
sonal protective equipment (PPE) in the workplace. PPE is used by healthcare 
professionals against health and safety risks at work. It is used by professionals 
with the objective of protecting and promoting safety and preventing contami-
nation between professionals and patients. It must be of indispensable use for 
the entire team [5]. 

About 30% of cases of nosocomial infections can be prevented with an easy 
act such as hand hygiene, i.e. washing hands with soap and water and a hand sa-
nitizer with at least 70% alcohol (gel). It is considered a simple, effective, and 
low-cost measure. It is necessary to consider that the hands possibly harbor mi-
croorganisms and can transmit them from one surface to another by direct con-
tact with the skin or by fomites [6] [7]. 

In the 1980s, the Brazilian Ministry Health established the guidelines to regu-
late the hospital infection control. In 1982, the National Hospital Infection Con-
trol Program was created. All hospitals are mandated to possess a Hospital In-
fection Control Committee (HICC) by Federal Law 9431 (1997). 

The HICC is composed of a multidisciplinary team capable of detecting cases 
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of nosocomial infections, as well as staff training and setting standards for 
healthcare practice. HICC aims to establish the awareness to everyone working 
in the hospital environment is both individually and collectively responsible for 
establishing protective measures [8]. On the other hand, there is a great difficul-
ty in establish which precautions should be accomplished by health profession-
als, since there are no validated instruments with all the necessary requirements 
in the literature [9]. 

Nurses may acquire an infection during the provision of nursing care because 
of occupational exposure to microorganisms [10]. 

The circulation of bacteria has made it even more difficult to treat some HAI 
[11]. With the advent of antimicrobial resistance, the full compliance of health-
care professionals to follow the contact precautions standards in the delivered 
care of carriers infected by these microorganisms has become essential, in or-
der to avoid their dissemination in the hospital environment [12]. The main 
multidrug-resistant bacteria responsible for such complications are the Methicil-
lin/Oxacillin-resistant Staphylococcus aureus, Enterobacteria, bacterias from 
CESP group (Citrobacter spp., Enterobacter spp., Serratia spp., and Providencia 
spp.), Vancomycin-resistant Enterococci, Klebsiella pneumoniae, and Acineto-
bacter sp., among others [11]. 

Colonization and infection with resistant microorganisms have been related to 
several factors, including long-term antimicrobial therapy, cross-transmission, 
length of hospital stay, invasive procedures, readmissions, death and increased 
costs [13]. In order to prevent the above events, nursing audits and personnel 
training is essential in the healthcare of patients requiring contact precautions. 
Low compliance to the guidelines for contact precaution measures sometimes 
represents a great challenge due to lack of professional qualification, long work-
ing hours, and behavioral influences among professionals [14]. 

2. Objective 

Verify the compliance of health professionals to the practices of contact precau-
tions in patients colonized by microorganisms in a teaching hospital. 

3. Method 

This was a prospective observational cohort study using a quantitative approach. 
The study was carried out in a high-complexity quaternary (708-bed) special 
teaching hospital located in southeastern Brazil. The hospital serves to users of 
the Unified Health System (SUS), as well as various groups health insurance and 
prepaid health plans. This institution provides inpatient and outpatient hospital 
care in various medical specialties, making an average of 46,000 inpatient and 
outpatient hospital care/month. The hospital performs highly complex proce-
dures, such as the organ transplants (bone marrow transplant, liver transplant, 
kidney transplant, and heart transplant). 

We used the convenience sampling to select the study sample. It corresponded 
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to opportunities for direct and non-participant observation from March to Oc-
tober 2018. 

Study subjects were all health personnel (nursing assistants and/or techni-
cians, nurses, physical therapists, and physicians). They were audited through 
observation during healthcare of patients requiring contact precautions. We au-
dit their compliance to the guidelines for contact precaution measures through a 
direct observation in situ in Inpatient Units (clinical and surgical) and Intensive 
Care Units (ICU) in the three work shifts (morning, afternoon, and night).  

Prior to these observations, 16 nursing students were given theoretical and 
practical training comprising hand hygiene, use of cloaks, gloves and masks, be-
sides practices adopted regarding healthcare to patients requiring contact pre-
caution of contact due to resistant microorganisms. In addition, directives on 
how the audit instrument should be used throughout the observations were pro-
vided on. 

We used an instrument adapted from the “Observer Manual” [15]. The WHO 
multimodal hand hygiene improvement strategy, composed of identification da-
ta, such as the name of the observer, date and duration of the sessions, institu-
tion, service, unit, and category of the observed professional. We select the fol-
lowing variables on contact precaution: 1) hand hygiene before and after a pa-
tient encounter; 2) donning of gown and 3) gloves upon entering a patient room, 
and doffing upon exit, and 4) mask. Patient characteristics were sex, age, out-
come, and laboratory tests. We obtained all this information from the patient’s 
electronic medical record. 

In compliance with CNS Resolution 466/12, data collection was conducted 
only after approval by the Research Ethics Committee (Opinion #1.653.492). 

For the statistical analysis, we used Chi-square test, through the adherence 
test, to assess whether there was a difference in the use of prevention procedures 
by health professionals. Chi-square (independence test) to assess whether there 
was an association between the use or not of contact precaution methods versus 
the work shift of the healthcare professional, as well as for the patient’s place of 
hospitalization versus the healthcare professional category that assisted the pa-
tient. Furthermore, the Kruskal-Wallis test was performed to evaluate the asso-
ciation between professional category and observation time, as well as shift and 
observation time. The Mann-Whitney test was used to assess the association 
between observation time and location. We considered p < 0.05 as significant for 
all comparisons. The statistical software SPSS (SPSS, version 19.0. Chicago, IL) 
was used for all tests. 

4. Results 

We carried out 1502 observations involving 58,305 min (971.8 hours). The av-
erage observation time was 38.8 ± 21.4 min, ranging from 15 to 210 min, distri-
buted into afternoon shift (888 patients; 59.1%), morning shift (400 patients; 
26.6%), and night shift (214 patients; 14.2%). 
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Our data consist of observations made in 197 patients colonized with micro-
organisms. Of these, 87 (44.2%) were women and 110 (55.8%) men. The mean 
age was 57.5 ± 18.5 years, with a range from 13 to 93 years. Seventy-six (38.6%) 
patients were referred to clinical ICU and 121 (61.4%) were referred to clinical 
and surgical units. Regarding the outcome, 49 (24.9%) patients died during the 
observation period. 

Urine culture was the most frequently test collected from patients undergoing 
evaluation for infection (93 patients; 47.2%). It was followed by other bacterium 
cultures (n = 38; 19.3%), KPC in epidemiological surveillance cultures of sam-
ples of a rectal swab (32 patients; 16.2%), tracheal aspirate culture (31 patients; 
15.7%), and blood culture (three patients; 1.5%). 

Among the pathogens found in laboratory tests, Klebsiella pneumoniae was 
the most frequent one (103 strains isolated); of these, 63 strains isolated (61.2%) 
were obtained in clinical and surgical units, and 40 strains isolated (38.8%) in 
ICU. It is noteworthy that 316 (21.0%) observations were carried out in ICU and 
1186 (79.0%) in clinical and surgical inpatient units (Table 1). 

Among the precaution contact variables, it was observed that in the afternoon 
shift, 474 (53.4%) healthcare professionals performed hand hygiene before a pa-
tient encounter; 741 (83.4%) healthcare professionals wear gowns, 852 (95.9%) 
wear gloves. In the morning shift, hand hygiene after a patient encounter was 
performed by 280 (70.0%) healthcare professionals, as well as the mask use wear 
by 150 (16.2%) healthcare professionals at night shift (Table 2). However, when 
evaluating all work shifts, it was found that hand hygiene after a patient encoun-
ter and the use of gloves were the measures most frequently adopted by health 
professionals. Differences were statistically significant with a p value of 0.04 and 
0.05, respectively (Table 2). 

We observed 1228 (81.7%) healthcare professionals on the nursing team. Our 
data was composed of 1028 (68.4%) licensed practical nurses and/or nursing as-
sistants, followed by 200 (13.3%) registered nurses, 185 (12.3%) physical therap-
ists, and 89 (5.9%) physicians. There was no statistically significant difference 
between the different professionals who attended the patient and the observation 
time of each professional (p = 0.06). 

Overall, regarding the variables of contact precaution, our findings showed 
that hand hygiene after the patient encounter was more frequent (66.40%) than 
before the patient encounter (51.86%). We also observed this in all professional 
categories investigated. Nursing assistants and technicians were the professionals 
who least adhered to this measure (61.00%) (Table 3). 

Thus, the results showed that hand hygiene after procedures was statistically 
significant (p < 0.001). However, when we evaluated hand hygiene before pro-
cedures, only registered nurses’ category showed statistical significance (p < 
0.001). Physical therapists were the professionals who least adhered to hand 
hygiene before procedures (44.30%), followed by nursing assistants/ techni-
cians. 
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Table 1. Pathogen distribution in patients under contact precaution, according to the 
patient’s hospitalization unit. São José do Rio Preto, SP, Brazil, 2019. 

Bacteria/fungi 
ICU 

n (%) 
IPCU 
n (%) 

Klebsiella pneumoniae 40 (38.8) 63 (61.2) 

Enterobacter clocae 3 (27.3) 8 (72.7) 

Acinetobacter baumannii 15 (46.9) 17 (53.1) 

Escherichia coli 4 (16.7) 20 (83.3) 

Proteus mirabilis 2 (33.3) 4 (66.7) 

Staphylococcus aureus 3 (50.0) 3 (50.0) 

Staphylococcus hominis 1 (100.0) 0 (0.0) 

Staphylococcus epidemidis 5 (50.0) 5 (50.0) 

Pseudomonas aeruginosa 17 (50.0) 17 (50.0) 

Citrobacter freundii 0 (0.0) 2 (100.0) 

Alcaligenes faecalis 0 (0.0) 2 (100.0) 

Enterococcus faecalis 2 (20.0) 8 (80.0) 

Streptococcus viridans 2 (66.7) 1 (33.3) 

Stenotrophomonas maltophylia 0 (0.0) 1 (100.0) 

Candida albicans 4 (44.4) 5 (55.6) 

Candida tropicalis 1 (50.0) 1 (50.0) 

Candida grabrata 1 (25.0) 3 (75.0) 

Others 2 (11.8) 15 (88.2) 

ICU = Intensive Care Unit; IPCU = Inpatient Care Units. 
 

Table 2. Distribution of the compliance to precaution contact, according to healthcare 
professionals’ work shift. São José do Rio Preto, SP, Brazil, 2019. 

Contact Precaution 
Morning 

n (%) 
Afternoon 

n (%) 
Night 
n (%) 

p-Value 

Hand washing before    0.11 

yes 298 (52.0) 474 (53.4) 97 (45.3)  

no 192 (48.0) 414 (46.6) 117 (54.7)  

Hand washing after    0.04 

yes 280 (70.0) 128 (59.8) 589 (66.3)  

no 120 (30.0) 86 (40.2) 299 (33.7)  

Gown    0.10 

yes 328 (82.0) 741 (83.4) 165 (77.1)  

no 72 (18.0) 147 (16.6) 49 (22.9)  

Gloves    0.05 

yes 372 (93.0) 852 (95.9) 199 (93.0)  

no 28 (7.0) 36 (4.1) 15 (7.0)  

Mask    0.07 

yes 55 (13.8) 24 (11.2) 150 (16.2)  

no 345 (86.3) 190 (88.8) 738 (83.1)  
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Table 3. Distribution of compliance to contact precaution variables, according to professional category. São José do Rio Preto. SP. 
Brazil. 

Prof Cat Globally Nurse N.A./LPN. Physio Therapist Physician 

Precaution B*.n (%) A*.n (%) B*.n (%) A*.n (%) B*.n (%) A*.n (%) B*.n (%) A.n (%) B*.n (%) A*.n (%) 

HH 

Yes 779 (51.86) 997 (66.40) 141 (70.50) 161 (80.50) 499 (48.50) 627 (61.00) 103 (55.70) 144 (77.80) 36 (40.40) 65 (73.00) 

No 723 (48.13) 505 (33.60) 59 (29.50) 39 (19.50) 529 (51.5) 401 (39.00) 82 (44.30) 41 (22.20) 53 (59.60) 24 (27.00) 

p 0.15 <0.001 <0.001 <0.001 0.35 <0.001 0.12 <0.001 0.07 <0.001 

Gown 

Yes 1.234 (82.20)  174 (87.00)  814 (79.20)  179 (96.80)  67 (75.30)  

No 268 (17.80)  26 (13.00)  214 (20.80)  6 (3.20)  22 (24.70)  

p <0.001  <0.001  <0.001  <0.001  <0.001  

Gloves 

Yes 1.423 (94.70)  188 (94.00)  970 (94.40)  182 (98.40)  83 (83.30)  

No 79 (5.30)  12 (6.00)  58 (5.60)  3 (1.6)  6 (6.70)  

p <0.001  <0.001  <0.001  <0.001  <0.001  

Mask 

Yes 229 (15.20)  21 (10.50)  81 (7.90)  115 (62.20)  12 (13.50)  

No 1.273 (84.80)  179 (89.50)  947 (92.10)  70 (87.80)  77 (86.50)  

p <0.001  <0.001  <0.001  0.001  <0.001  

Professional Category; *B = Before patient encounter; *A: After patient encounter; A = Nursing assistant; LPN = License practical nurse; *HH; Hands 
HYGIENE. 
 

Analyzing the global use of Personal Protective Equipment (EPP) in patients 
requiring contact precaution, we identified that the use of gloves represented 
(94.70%), gowns (82.20%), and masks (15.20%). Physical therapists were the 
professionals who most frequently used gown (96.80%), glove (98.40%), and 
mask (62.20%).  

The medical team had the lowest compliance rate to the guidelines on the use 
of gowns (75.30%), and gloves (83.30%). The use of a mask was lower among 
nursing assistants/technicians (7.90%). However, when we evaluated the overall 
situation, as well as all categories, we observed that the use of gown and glove 
was statistically significant (p < 0.001). This did not occur in relation to the use 
of masks. Regarding the use of PPE, the statistical significance was not using this 
PPE. 

5. Discussion 

In our study, almost 60% of the patients observed were male. A study showed 
that the notion men had about healthcare, indicates their vulnerability to infec-
tions. Besides, the risk of men getting involved in a fatal event, is greater than 
that of women. The study also reports there are a greater number of hospitalized 
men in serious situations, and generally they live less than women [16]. 
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We observed the precaution contact measures in 197 individuals. Of these, 63 
patients (61.2%) colonized with Klebsiella pneumoniae were in clinical and sur-
gical units. At the Hospital e Maternidade Therezinha de Jesus, located in is a 
city in the southeastern Brazilian state of Minas Gerais, 193 patients were inves-
tigated. Of these, 17.09% acquired Nosocomial infections by Klebsiella pneumo-
niae. It is a major cause of morbidity and mortality worldwide. It typically causes 
infections in hospitalized patients or otherwise in those with chronic diseases 
[17].  

Given the factors directly linked to the growth of Healthcare-Related Infec-
tions (HAI), healthcare providers may play a role in the spread of microorgan-
isms, and if they do not comply with the precaution contact guidelines, they will 
not be able to take the necessary measures to prevent infections [18].  

Regarding the variables of contact precaution, our findings showed that hand 
hygiene was done more frequently after a patient encounter than before a patient 
encounter (66.40% and 51.86%, respectively). This was statistically significant (p 
< 0.001) when we observed all professional both globally and by categories. 

The professional category most frequently performing hand hygiene was 
nursing personnel, both before and after a patient encounter (70.50% and 80.50%, 
respectively). However, when we evaluated hand hygiene before patient encoun-
ter, only nurses’ category presented statistical significance (p < 0.001). It is worth 
remembering that the hands are the main instrument used by nurses in the care 
process. 

A study carried out in an adult ICU of a public university hospital in the met-
ropolitan area of Belo Horizonte, the capital of the state of Minas Gerais, applied 
a questionnaire and made a direct observation of the care provided to patients 
on contact precaution. The study reported a compliance rate of hand hygiene of 
87.9%, while the observed rate reported was 19.0%. This reveals that the use of 
the questionnaire leads most professionals to report answers that are socially and 
scientifically accepted. However, this does not mean that they fulfill them in 
their professional practice. Professionals reported factors that hinder adherence 
to hand hygiene such as forgetfulness, lack of knowledge, distance from washba-
sins, and skin irritation caused by the antiseptic product [19].  

Our results indicated that the healthcare professionals that most frequently 
used gowns were physical therapists (96.80%). An experience report carried out 
at a private hospital discussed precaution contact measures for healthcare pro-
fessionals while they were delivering care to an infected patient. Physical therap-
ists reported that the use of a gown as Personal Protective Equipment (PPE) 
does not disturb the team routines. However, nursing personnel reported dis-
comfort with the use of a gown, mainly due to the excessive heat generated dur-
ing the bed bath [20].  

An integrative review reported the use of gloves was directly linked to hand-
washing. This means that hand disinfection procedure is critical even if wearing 
gloves. Healthcare professionals not always have a wise perception in the use of 
gloves. Many of them use it only when dealing with visible bodily secretions and 

https://doi.org/10.4236/ojn.2020.105038


H. O. dos Santos et al. 
 

 

DOI: 10.4236/ojn.2020.105038 559 Open Journal of Nursing 
 

feces. Others may not have enough knowledge to comply with protective meas-
ures, or there is a lack of time and motivation to follow this standard. Profes-
sionals need educational and awareness measures to trigger behavioral change 
[21].  

Mask was most frequently personal protective equipment used by physical 
therapists (62.20%). According to the institutional protocols, at the present 
study, the use of a mask is recommended to maintain aseptic conditions or to 
administer inhaled anesthetics or other gases, as well as to protect from the risk 
of extensive splashing/spraying of blood and/or other body fluids. Licensed 
practical nurses did not use a mask to perform the management of such proce-
dures, according to an integrative review [22].  

It is noteworthy that the use of gown, glove, and mask was statistically signifi-
cant (p < 0.001), both globally and throughout categories. A precaution contact 
study conducted in the United States, involving 1013 observations of a variety of 
healthcare professionals, administrative personnel, and general service catego-
ries, revealed that the nursing team (30.8%), followed by physical therapist 
(27.9%) were the ones that complied with all stages of contact precaution [4].  

There is a concern to the nursing team, because besides composing the largest 
number of professionals in health institutions, it is the category that provides 
most of the direct patient care. A study revealed that the nursing team was more 
exposed to infections than physicians (41% and 31%, respectively) [23].  

Contact precaution is intended to prevent transmission of microorganisms, 
which are spread by direct or indirect contact with the patient or the patient’s 
environment. These include hand hygiene; use of gloves, gown, mask, eye pro-
tection, or face shield, depending on the anticipated exposure; and safe injection 
practices. The preferred placement for patients who require contact precautions 
is in an isolation room. When the healthcare team does not follow the precau-
tion standards, the dissemination of pathogens can occur among professionals 
and patients, which results in a cross-transmission, leading to increased rates of 
nosocomial infection and other serious consequences [21].  

It is important to promote healthcare training with longer periods of time in-
tervals between sessions addressing the Personal Protective Equipment (PPE) 
guidelines, as well as to propose a quarterly recycling model for adequate updat-
ing of the multidisciplinary team. The literature states that newly graduated pro-
fessionals tend to follow more institutional protocols when compared to those 
who have many years of experience once they are at risk of not recycling their 
knowledge over time [23] [24].  

6. Conclusion 

This study provided the mapping of compliance to contact precaution per-
formed by health professionals in all stages investigated. It highlighted relevant 
information for a safer healthcare management of the patient with contact pre-
caution, reducing the risk of HAI, as well as in the behavior management of 
health professionals for the protection of their own health. 
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Study Limitations 

The availability of students’ time to make observations about the healthcare 
professionals’ compliance to contact precaution standards was one of the limit-
ing factors of the study, which is why there were more observations in the after-
noon shift. 
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