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Abstract: Adherence to hand hygiene procedures and the use of gloves is a problem that deserves
to be analyzed from an individual and organizational point of view. For this, we aim to develop
and validate an instrument for measuring the self-efficacy of health professionals for practicing
hand hygiene and using gloves. We evaluated the metric properties of validity and reliability for
measuring the self-efficacy of health professionals for practicing hand hygiene and using gloves.
Fifteen health and education professionals formed the judges committee to construct the instrument
for measuring the self-efficacy of health professionals for practicing hand hygiene and using gloves.
Moreover, 362 nursing professionals participated in this study that was carried out from 2017 to
2020. The construct validity by known groups was confirmed by comparing the means of self-efficacy
of the self-efficacy of health professionals for practicing hand hygiene and using gloves with the
variables sex and unit of activity. The convergent construct validity showed a weak correlation
between the scores of the self-efficacy of health professionals for practicing hand hygiene and using
gloves instrument, and the perceived general self-efficacy scale. This instrument is easy to apply and
can be used in the assessment of behavioral determinants, regarding hand hygiene and the use of
gloves, in other health professionals, considering the generalization and scope of the items.

Keywords: behavior; health personnel; infection control; instrument development; nurses; nurs-
ing; psychometrics

1. Introduction

Hand hygiene and the use of gloves are fundamental measures to prevent and control
microbial transmission [1-4]. However, the use of gloves is often pointed out as a barrier
that hinders the proper practice of hand hygiene [1,4-6]. Some researchers suspect that
this behavior is motivated by the desire for personal safety [5-8]. In this sense, Baloh
et al. [4] reinforce the use of gloves as a barrier to compliance with hand hygiene, as health
professionals generally use gloves for their own protection and sanitize their hands mainly
to protect the patient.

Adherence to the basic principles of asepsis is a historical problem that, even today,
deserves to be analyzed from an individual and organizational point of view. Breaking
with the difficulty of adhering to these good care practices is undoubtedly a challenge faced
by health institutions worldwide [5-8].
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The concept of self-efficacy seems promising to us to explore the topic at hand, consid-
ering that it refers to the belief that the individual has about his/her ability to successfully
perform a certain activity. It is a subjective construct, which can be measured with a
measuring instrument [9-11].

In the scientific literature there is no evidence of a validated instrument that simul-
taneously measures the self-efficacy of health professionals for practicing hand hygiene
and using gloves. Initiatives to identify failures and critical points most likely to occur in
patient care and safety in health care environments are essential for the development of
preventive actions aimed at improving this entire process.

In a brief historical review on the subject, it is possible to verify that, admittedly, hand
hygiene is the simplest and least expensive individual measure to prevent microbial spread.
Despite advances in infection control and the increase in hospital epidemiology, health
professionals’ adherence to recommended hand hygiene practices remains unacceptably
low. It is worth mentioning that in 1840, Ignaz Philip Semmelweis demonstrated the
importance of hand hygiene in the microbial transmission control [1,12].

However, researchers and health professionals emphasize the fact that the hand hy-
giene procedure and the use of gloves are closely related to clinical practice, thus requiring
integrated investments to improve the current situation. Undoubtedly, investments in im-
proving hand hygiene also require behavioral changes from health professionals regarding
the use of gloves.

The use of gloves is often pointed out as a barrier to hand hygiene [5], even though
gloves are generally used. In health care routines, the use of gloves must be based on the
assessment of the risk of exposure to potentially contaminated blood and body fluids and
must also consider the specific recommendations and current legislation [5,6,13].

According to the World Health Organization (WHO), several interventions are used in
an attempt to improve adherence to hand hygiene among health professionals. In this sense,
of the 76 studies included in the period 1981 to 2008, few results showed improvement in
this situation, including those that were sustained in the long term, and that are associated
with the implementation of these programs [14].

It must be considered that the practice of hand hygiene, in terms of adherence, is
a complex issue influenced by institutional, cultural, professional, and personal factors.
Despite the existence of guidelines for hand hygiene, cognitive, social, motivational, be-
havioral and awareness aspects play an important role in adherence to this very important
practice for the health area [12,15-18].

Some justifications for the low adherence of health professionals to hand hygiene
recommendations include being a doctor or nursing assistant; male gender; working in
an intensive care unit (ICU); working during the week versus the weekend; use of gloves
and apron; carry out activities with a higher risk of cross microbial transmission; and
high workload [1,19]. Furthermore, Pittet [12] adds that adherence to hand hygiene varies
between different sectors of the hospital, between professional categories, according to
working conditions, time of day or week, type and intensity of patient care, and definitions
employed in different studies.

There are also complaints of dermatological problems such as irritation, dryness
or other lesions on the health professional’s skin; forgetfulness; lack of knowledge of
guidelines; lack of awareness of the risk of acquiring infection; insufficient time for hand
hygiene; work load; lack of staff; use of gloves; failure in training as a belief that the
use of gloves does not require hand hygiene; lack of institutional stimulus; lack of active
institutional participation; lack of adequate examples in the work team or leadership;
neglect and little motivation [1,12,14,17,19-24].

Risky behavior with the use of gloves is similar to neglecting the practice of hand
hygiene. The erroneous idea that gloves completely protect the hands is inferred. Gloves
are not a fully effective barrier against microbial contamination, body fluids and chemicals.
Remember that some gloves may have microscopic imperfections, but they provide a false
sense of security. Gloves can also contaminate hands due to the presence of micro-holes or
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when improperly removed, which justifies hand hygiene immediately after removal. In
fact, the protocols recommend that hand hygiene be performed before and after contact
with patients, as well as the placement and removal of gloves [17].

Some social cognitive models (Health Belief Model, Health Locus of Control, Theory
of Motivation in Protection, Theory of Planned Behavior and the Self-Efficacy Model)
were applied to assess predictors of health behavior. However, few studies have applied
these models to assess the perceptions of health professionals regarding infection control
practices [25].

The dynamics of behavior change are complex and multifaceted. It involves a com-
bination of education, motivation, and system change. Widespread dissemination of
hand hygiene and glove use guidelines alone is not sufficient motivation for behavior
change [1,26,27].

In this study, the term “gloves” refers to non-sterile procedure gloves used in health
care as part of personal protective equipment (PPE) for all potential or expected exposures
to blood and body fluids. According to the importance and complexity of this theme, some
questions arise and support this research:

1.  What are the determinants (enablers and hindrances) for measuring the self-efficacy
of health professionals for practicing hand hygiene and using gloves?

2. Isthe developed and validated instrument reliable for measuring the self-efficacy of
health professionals for practicing hand hygiene and using gloves?

The aim of this study was to validate an instrument for measuring self-efficacy for
practicing hand hygiene and using gloves among nursing professionals in a Brazilian
hospital institution.

2. Materials and Methods

This is a methodological study that evaluated the metric properties of validity and
reliability for measuring the self-efficacy of health professionals for practicing hand hy-
giene and using gloves (SEHP-HHG). The theoretical framework used was that of Albert
Bandura [28] based on the Social Cognitive Theory (SCT). The study was carried out from
2017 to 2020.

The methodological process of psychometric validation of the SEHP-HHG instrument
involved the following stages: face and content validation, pre-test and evaluation of the
instrument’s validity and reliability (Figure 1).

360 nursing professionals -

10 nursing professionals
Faceand content responded toversion 2 of the Adequacy of the responded toversion 3 of Assessment of the
validation by expert document (23 items) instrument after pilot the instrument instrument's psychometric
committee study properties- version4

Figure 1. Methodological flowchart of the process of development and validation of an instrument
for measuring the self-efficacy of health professionals for the practice of hand hygiene and the use of
gloves (SEHP-HHG).

This study had a judges committee (face and content validation) and nursing profes-
sionals (pre-test and evaluation of the instrument’s validity and reliability).
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The composition of the judges committee met the following eligibility criteria: health
professionals who work or have at least six months of experience in the area of hospital
infection control; professionals and/or researchers with proven experience (publications
in journals, supervision of doctoral theses and master’s dissertations) and knowledge of
Bandura based on SCT.

The evaluation of the metric properties of the SEHP-HHG instrument involved nursing
professionals working in the institution this study, who had been carrying out direct patient
care activities for at least six months. Nursing professionals who were away from their
activities for any reason (training leave, absence for health reasons, vacations, and days off)
were excluded. It was determined that individuals who participated in the pre-test or pilot
study stage would not participate in the subsequent stages (psychometric validation and
test-retest).

2.1. Participants

In the face and content validation stage, 15 health and education professionals were
invited by electronic means (email) to form the judges committee. The judges were respon-
sible for evaluating the wording and relevance of the statement, the response scale, and the
items of the SEHP-HHG instrument (28 items in version 1). After the evaluations made
by the judges, version 2 of the SEHP-HHG instrument was generated for the pilot test
(pre-test) with 23 items.

The pre-test or pilot study stage took place electronically (via online form) and allowed
checking the comprehension and difficulty level of the items, as well as estimating the time
to complete the instruments. After receiving the judges’ opinions, the researchers gathered
the information and compiled the suggested changes. Modifications to the instrument were
accepted with a consensus among the judges above 80%.

Recruitment of participants in the validation of version 3 of the EHP-HHG instrument
was based on the electronic scale system, in all work shifts. After the first round and
respecting an interval of 15 days, the second round was held. Thus, 27 nursing professionals
answered version 3 of the EHP-HHG instrument again. This stage, called test-retest or
reproducibility, aimed to assess intraobserver reliability.

The official data collection was divided into three phases: sociodemographic charac-
terization of the participants (professional training, training and updating of knowledge,
among other variables); application of the instruments (EHP-HHG and the perceived
general self-efficacy scale—PGSS), which was necessary for the evaluation of external
criteria, and it was based on the hypothesis that the greater the perceived general self-
efficacy, the greater the self-efficacy of health professionals for practicing hand hygiene and
using gloves.

2.2. Instrument

The EHP-HHG instrument is self-applied, consisting of 19 items (version 4 or the final
version) with a continuous response scale ranging from 0 to 100 points. The final mean
score ranges from 0 to 100 points, with a higher score corresponding to greater self-efficacy.

The methods included were the assessment of the instrument’s dimensionality, con-
vergent validation (high correlation between measures of instruments that assess related
constructs) and the instrument’s ability to recognize differences between distinct groups
(validation by known groups).

To calculate the sample size, we adopted the classical rest theory (TCT) based on the
assumptions of Pasquali [29], which states that in a sample smaller than 200 subjects, the
results may be precarious in the factor analysis.

2.3. Data Processing and Analysis

After encoding the variables in a dictionary or mask, the information was fed into an
electronic spreadsheet, using the double-entry validation method (typing). Subsequently,
the data were imported into the IBM® SPSS® software (Statistical Package for Social Sci-
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ence) version 20.0, for statistical analysis. The dimensionality assessment was verified by
confirmatory factor analysis, using version 26 of the IBM® SPSS® Amos™ (Analysis of
Moment Structures) software, Version 19.0. Armonk, NY: IBM Corp.

In construct validation by known groups, Student’s t-test for independent samples
(numerical) and Chi-square (categorical) were used. To assess the convergent construct
validation, the Pearson correlation test was used between the scores of the EHP-HHG
instrument with the scores of the PGSS.

The reliability assessment of the EHP-HHG instrument was performed by the internal
consistency of the items measured by Cronbach’s alpha coefficient. Values above 0.7 were
considered adequate to indicate the reliability of the EHP-HHG instrument [30]. Test-retest
reliability, or reproducibility was performed using the intraclass correlation coefficient
(ICC) between the scores of subsequent assessments. For this, we adopted the ICC value
greater than 0.60. To discriminate differences between groups, it is recommended that
the coefficient value be above 0.70, although some authors suggest that values of 0.60 are
acceptable [30]. To assess the magnitude of the correlations, we adopted the classifica-
tion criteria stipulated by Cohen [31], in which the correlations are considered weak (if
0 <r <0.3), moderate (if 0.3 < r < 0.5) or strong (r > 0.5). For all statistical analyzes we
adopted the significance level of p < 0.05.

Data collection was carried out in a clinical hospital, after approval by the Human
Research Ethics Committee.

3. Results

The initial version of the EHP-HHG instrument containing 28 items was submitted
to face, and content validation by 15 experts who made up the judges committee, being
11 nurses, two biomedical doctors, one pharmacist, and one physician. In this sense, the
initial version was modified in the wording of the statement and in the items, as well as to
the exclusion of five items. After incorporating the suggestions and changes, it resulted in
version 2.

In the psychometric validation, 362 nursing professionals participated. The majority
(80.9%) of the participants were female and the predominant age group was from 30 to
59 years (88.1%), with a mean age of 41.6 years (SD = 9.28; median = 40.04; minimum = 18.00;
maximum = 70.00). Regarding professional characterization, 151 (41.7%) participants had
specialization, 203 (56.1%) worked as a nursing technician. The length of experience in the
position was concentrated between 10 and 19 years (48.3%), with an average of 14 years
(SD = 8.53), while the length of experience in the health area was also concentrated in
the same range (52.5%), with an average of 16 years (SD = 8.42). In the distribution of
participants according to the units of activity, 91 (25.1%) were from the Intensive Care
Units—ICU (neonatal ICU, pediatric ICU, surgical ICU, neurological ICU, general ICU and
coronary ICU), followed by 53 (14.6%) from the emergency unit and 48 (13.3%) from the
ambulatory. The other participants were distributed in the other units.

3.1. Metric Evaluation Self-Efficacy of Health Professionals for Practicing Hand Hygiene and Using
Gloves (SEHP-HHG)

The items metric evaluation of the SEHP-HHG instrument was performed through
the distribution of the participants’ responses, considering values from 0 to 100 points. The
maximum and minimum variation of the mean was 97.7 points and 21.6 points, respectively.
The mean self-efficacy score was 87.0 points in version 4 (the final version).

In the validation of dimensionality (dimensional construct), the evaluated model was
built in a one-dimensional structure containing only one latent variable: self-efficacy.

Table 1 presents the factor structure of the proposed final version (with 19 items)
of the SEHP-HHG instrument, which was performed using the IBM® SPSS® Amos™
26 application and indicates the regression coefficient and factor loadings. The factor
presented factor loadings between 0.12 and 0.76. Some items had factor loadings less than
0.3: items 11, 12, 14, 15, 21 and 23. All items were statistically significant.
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Table 1. Confirmatory factor analysis of the instrument Self-efficacy of health professionals for hand
hygiene and use of gloves (SEHP-HHG), indicating the regression coefficient and factor loadings.
Uberlandia, MG, Brazil, 2019.

Non-Standardized Factor ...
Regression Coefficient Loadings Standard Error  Critical Reason p

Item 01 Self-efficacy 1.00 0.64 - - -
Item 02 Self-efficacy 0.50 0.45 0.06 8.61 <0.001
Item 03 Self-efficacy 0.77 0.44 0.10 7.37 <0.001
Ttem 04 Self-efficacy 0.67 0.59 0.07 9.44 <0.001
Item 05 Self-efficacy 0.97 0.71 0.09 10.84 <0.001
Item 06 Self-efficacy 0.86 0.76 0.07 11.50 <0.001
Item 07 Self-efficacy 0.88 0.73 0.08 11.12 <0.001
Item 08 Self-efficacy 0.23 0.30 0.04 5.15 <0.001
Item 09 Self-efficacy 0.61 0.56 0.07 9.07 <0.001
Item 11 Self-efficacy 0.60 0.16 0.21 2.82 0.005
Item 12 Self-efficacy 0.46 0.19 0.14 3.36 <0.001
Item 13 Self-efficacy 0.59 0.44 0.08 7.34 <0.001
Item 14 Self-efficacy 0.54 0.25 0.12 440 <0.001
Item 15 Self-efficacy 0.42 0.16 0.15 2.73 0.006
Item 17 Self-efficacy 0.91 0.49 0.11 8.15 <0.001
Item 19 Self-efficacy 0.69 0.36 0.11 6.15 <0.001
Item 20 Self-efficacy 0.94 0.54 0.11 8.86 <0.001
Item 21 Self-efficacy 0.48 0.18 0.15 3.20 0.001
Item 23 Self-efficacy 0.25 0.12 0.12 2.07 0.038

The model revealed an adequate amount of adjustment after the exclusion of four
items, resulting in version 4 (the final version) of the SEHP-HHG instrument (Box 1).
The following model fit indices were obtained: chi-square %2 (138) = 299.995 (p < 0.001),
RMSEA = 0.057, GFI1 = 0.917, TLI = 0.881 and CFI = 0.904. The value of the chi-square ratio
in relation to the degrees of freedom presented an adequate adjustment (x2/g.l. = 2.17).

The factorial structure of version 4 (the final version) of the SEHP-HHG instrument
presented factor loadings between 0.12 and 0.76. All items were statistically significant
(p < 0.05)—Table 2.

3.2. Validity Studies

Construct validity by known groups was assessed by comparing the SEHP-HHG
instrument with the variables: gender, activity professional category, activity unit and
participation in training (Table 3). Significant differences were identified in the variables
gender and activity unit with version 4 (the final version) of the SEHP-HHG instrument
(p =0.001; p = 0.003), respectively.

From 362 nursing professionals who participated in this study, 250 professionals
answered the perceived general self-efficacy scale (PGSS) instrument with an average score
of 3.37 points.

There was a weak correlation between the scores of the EHP-HHG instrument items
and the PGSS items (r = 0.228, p < 0.001).

There was no statistically significant correlation between age (r = 0.010), education
level (r = 0.082), time in the position (r = —0.003) and time in the health area (r = —0.025)
with the scores of the AEPS-HML instrument. However, there is an inverse correlation
between the variables time in the position and time in the health area.

3.3. Reliability Studies

In the analysis of internal consistency, the reliability of the EHP-HHG instrument
was assessed using Cronbach’s alpha coefficient. Thus, according to the results obtained,
adequate consistency was found because version 4 (the final version) presented o« = 0.77.
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Box 1. Final version of the instrument Self-efficacy of health professionals for hand hygiene and use
of gloves (SEHP-HHG). Uberlandia, MG, Brazil, 2019.

1.  How confident are you that you play an important role in the control of healthcare-associated
infections (HAI)?

2. How confident are you that hand hygiene and the use of gloves should be regular and frequent
behaviors in your professional routine?

3. How confident are you that your motivation influences adherence to hand hygiene and glove

use?

How much do you know about hand hygiene and glove use recommendations?

How confident are you that you comply with the hand hygiene and glove recommendations?

6.  How confident are you that your professional performance makes you happy because you are
protecting patients and yourself against the risk of infections?

7. How confident are you that you meet the expectations of the patients in your care regarding
hand hygiene?

8.  Are you confident that gloved and ungloved hands can carry contamination from one place
to another?

9.  How confident are you that you can apply your knowledge of hand hygiene and glove use in
your clinical practice?

10. How confident are you in deciding between hand hygiene and/or wearing gloves?

11.  How confident are you that the accident with biological material is a factor that modifies your
behavior regarding the use of gloves?

12.  How confident are you that in-service education changes your behavior regarding hand
hygiene and glove use?

13.  How confident are you that your conduct, in relation to hand hygiene and use of gloves,
influences the behavior of your co-workers?

14. How confident are you that your supervisor’s conduct, in relation to hand hygiene and the
use of gloves, influences your behavior?

15.  How confident are you that you comply with the recommendations for hand hygiene and use
of gloves in emergency situations?

16. How confident are you that, when you want, you can find a way to adhere to hand hygiene
and glove recommendations?

17.  How confident are you that you follow hand hygiene recommendations, even when your
hands are dry, painful, and/or sore or cracked?

18.  How confident are you that the time taken to sanitize your hands is not a disincentive to your
adherence?

19. How confident are you that the proper structure (sink, paper towel, soap, alcohol) influences
your adherence to hand hygiene?

S

Table 2. Factorial structure indicating covariances and correlations of the instrument Self-efficacy of
health professionals for hand hygiene and use of gloves (SEHP-HHG). Uberlandia, MG, Brazil, 2019.

Covariance Correlation Standard Error Critical Reason p
el4 <> el5 239.92 0.42 31.24 7.68 <0.001
el2 <> el3 84.68 0.29 15.63 5.42 <0.001

el <> e2 36.29 0.29 7.35 4.94 <0.001
e5 <> e7 25.25 0.30 6.07 4.16 <0.001
el3 <> el7 39.42 0.19 10.74 3.67 <0.001
el9 <> e20 47.88 0.18 15.02 3.19 0.001

el3 <> el4 41.90 0.16 11.49 3.65 <0.001
e8 <> e9 12.03 0.17 3.85 3.12 0.002

ell <> el2 161.43 0.18 45.95 3.51 <0.001
el5 <> e23 93.28 0.16 27.83 3.35 <0.001
e3 <> el4 64.18 0.19 15.99 4.01 <0.001
e2 <> e8 13.99 0.18 3.88 3.60 <0.001
e2 <> e3 24.49 0.15 8.22 2.98 0.003

e20 <> e2l 61.29 0.16 20.99 292 0.004
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Table 3. Comparison of the mean scores of the Self-Efficacy of Health Professionals for Hand Hygiene
and Glove Use (SEHP-HHG) instrument, according to sex, professional category, unit of practice and
participation in training courses. Uberlandia, MG, Brazil, 2019.

Groups n % x s p*
Sex
Female 293 80.9 87.70 8.31 0.001
Male 69 19.1 84.02 9.42
Professional category of performance
Nurse 92 25.4 87.39 7.86 0.618
Nursing technician/Nursing assistant 270 74.6 86.87 8.90
Unit of action
Hospitalization + Outpatient 218 60.2 88.17 7.55 0.003
ICU + Emergency 144 39.8 85.24 9.83
Participation in training
Yes 323 89.2 87.12 8.75 0.447
No 39 10.8 86.00 7.67

* The significance level was defined at p < 0.05.

The test-retest reliability of the instrument was evaluated in two moments, with an
interval of 15 days. Twenty-seven nursing professionals, who participated in the test stage,
answered version 3 of the EHP-HHG again. The ICC was calculated considering the mean
of the scores of the dimensions and the instrument obtained in the test and retest. It can be
stated that the reproducibility of version 4 of the EHP-HHG was adequate (ICC = 0.63).

4. Discussion

In this study, the construction and validation of the instrument for measuring self-
efficacy for practicing hand hygiene and using gloves (SEHP-HHG) among nursing profes-
sionals in a Brazilian hospital institution was carried out, in order to provide a tool capable
of measuring, monitoring, and intervening in problem situations of infection control at its
various health care levels.

Initially, the importance of the theme must be considered, which proposes to provide
a tool capable of simultaneously evaluating for practicing hand hygiene and using gloves.
It is important to mention that the use of validated instruments to measure the self-efficacy
of health professionals is only performed for practicing hand hygiene [15,16,32,33].

Several studies have revealed the absence of robust results that confirm the low or
high proper adherence for practicing hand hygiene and using gloves, because they have
been frequently based on self-reports by health professionals [13,15,16,32].

The evaluation phase of the SEHP-HHG metric properties had the participation of
362 nursing professionals. It is worth noting this sample exceeded the established minimum
sample size.

Adequate internal consistency of the items was found, since version 4 (the final version)
presented o = 0.77. Values above 0.7 were considered adequate to indicate the reliability of
the instrument [30].

Regarding dimensionality, the model presented adequate adjustment to the dimen-
sional structure after the exclusion of four items. Thus, the root-mean-square error of
approximation (RMSEA = 0.057) was considered as indicative (between 0.05 and 0.08) of a
model fit to proposed factorial structure.

It was found that some items had factor loadings less than 0.3. Beavers et al. [34]
consider that items are correlated with their factors when they have a factor loading greater
than 0.3. However, despite indicating a valuable statistical contribution, the conceptual
criterion is the most relevant. Thus, it was decided in this research not to exclude the items.

Furthermore, it was identified that the adjustment model was adequate after the
exclusion of four items (items 10, 16, 18 and 22). In the absolute fit measures, the chi-square
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value was x%(138) = 299.995 (p < 0.001). Although, based on the chi-square value, one has
to reject the hypothesis of equality of the variance-covariance matrices (predicted by the
model and obtained from the data), the RMSEA value (0.057) is within the limits considered
as indicative of a model fit to the proposed factor structure as being adequate. The goodness
of fit index (GFI = 0.917) was satisfactory to what is recommended (0.900).

For incremental fit measures, the scientific literature recommends a cutoff above
0.90 for a good fit. The Tucker-Lewis index value (TLI = 0.881) was lower than the cutoff,
while the comparative fit index (CFI = 0.904) was adequate.

The intraclass correlation coefficient (ICC) values were 0.63 for version 4 (the final
version). It is recommended that ICC values are above 0.70, although some authors suggest
that values of 0.60 or even 0.50 are acceptable [30]. Based on this, we consider that the
test-retest reproducibility confirmed the instrument’s temporal stability, and the internal
consistency was adequate.

Construct validity by known groups was confirmed by comparing the means of the
items of the SEHP-HHG instrument with the variables gender and unit of activity. Females
showed greater self-efficacy compared to males. The results of this study are in line with
other studies [35,36], in which women had significantly better practices and positive beliefs
regarding hand hygiene than men.

In the convergent construct validation between the scores of the items of the SEHP-
HHG instrument and the items of the perceived general self-efficacy scale (PGSS), a weak
correlation was observed.

In view of the variables analyzed in the convergent construct validity, the presence of
a statistically significant correlation between demographic (age) and occupational (level of
education, time in the position and time in the health area) with the scores of the SEHP-
HHG instrument. However, there is an inverse correlation between the variable time in the
position and time in the health area with the scores of the SEHP-HHG.

Although there are limitations, it is possible to see the contribution of this study to
research and practice with the availability of the EHP-HHG instrument, which will allow
the assessment of behaviors, attitudes, and co-responsibilities of health professionals in
the control of infections in other care contexts. In addition, it will enable future studies
to expand the heterogeneity of evaluated professionals. Finally, although hand hygiene
is a simple attitude, the challenge in improving adherence rates lies in the complexity
involved in making this procedure a routine. In this context, it is not enough to use specific
multimodal strategies to increase this adherence. Strategies should be part of the routine of
health professionals, with constant monitoring and evaluation [37,38].

5. Conclusions

The EHP-HHG instrument was developed, and it is valid and reliable for measuring
hand hygiene and using gloves in Brazilian nursing professionals in the hospital context.
Moreover, the EHP-HHG instrument is easy to apply and can be used in the assessment of
behavioral determinants, regarding hand hygiene and the use of gloves, in other health
professionals, considering the generalization and scope of the items. The study pointed
out that nursing professionals are aware that hands, with or without gloves, can carry
contamination from one place to another, which reinforces the need to implement effective
interventions to reduce the risk of cross-contamination.

Author Contributions: Conceptualization, E.B.S.P. and D.d.A.; methodology, E.B.S.P., V.J.H. and
AFL.dS. software, V.J.H.; validation, E.B.S.P,, VJ.H. and A.FL.d.S.; formal analysis, E.B.S.P,, V].H.,
AFL.dS.,D.dA., EW. and CM.C; investigation, E.B.S.P, V] H.,, AFL.dS., D.d.A,, EW. and CM.C;
data curation, E.B.S.P. and V.J.H.; writing—original draft preparation, E.B.S.P, VJ.H., AFL.d.S,,
D.d.A., EW. and C.M.C.; writing—review and editing, E.B.S.P, V]J.H., AFL.d.S., D.d.A., EW. and
C.M.C. All authors have read and agreed to the published version of the manuscript.

Funding: Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior—CAPES, Brazil; Cédigo: 001.



Sustainability 2022, 14, 9486 10 of 11

Institutional Review Board Statement: Ethics approval was obtained by the Human Research Ethics
Committee of the University of Sdo Paulo at Ribeirao Preto College of Nursing (CAAE 97437318.5.0000.5393).

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish this paper.

Data Availability Statement: The data can be made available, as long as it is requested from the
corresponding author (AFLS).

Acknowledgments: We would like to thank all health professionals who voluntarily participated in
this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

de Sena Neri, M.F,; Silva, R.A.; do Nascimento, J.C.; Sousa, E.D.N.; Rocha, R.; Barros, L.M.; Sampaio, C.L.; Caetano, J.L. Hand
hygiene determinants of informal caregivers in hospitals under Pender’s perspective. Rev. Bras. Enferm. 2021, 75, €20210012.
[CrossRef] [PubMed]

Paula, D.G.D,; Francisco, M.R.; Freitas, ].D.; Levachof, R.C.Q.; Fonseca, B.D.O.; Simées, B.E.T.; Bilio, R.D.L. Hand hygiene in
high-complexity sectors as an integrating element in the combat of SARS-CoV-2. Rev. Bras. Enferm. 2020, 73 (Suppl. S2), e20200316.
[CrossRef] [PubMed]

Cordeiro, J.EC.; Menegueti, M.G.; Laus, A.M.; Tipple, A.EV,; Santana, R.C.; Canini, S.RM.D.S. Hand hygiene by the nursing team
in home care: A cross-sectional study. Rev. Esc. Enferm. USP 2021, 55, €20210104. [CrossRef] [PubMed]

Baloh, J.; Thom, K.A.; Perencevich, E.; Rock, C.; Robinson, G.; Ward, M.; Herwaldt, L.; Reisinger, H.S. Hand hygiene before
donning nonsterile gloves: Healthcareworkers’ beliefs and practices. Am. J. Infect. Control 2019, 47, 492-497. [CrossRef]

Girou, E.; Chai, S.H.T.; Oppein, E; Legrand, P.; Ducellier, D.; Cizeau, F; Brun-Buisson, C. Misuse of gloves: The foundation for
poor compliance with hand hygiene and potential for microbial transmission? J. Hosp. Infect. 2004, 57, 162-169. [CrossRef]
Acquarulo, B.A ; Sullivan, L.; Gentile, A.L.; Boyce, ].M.; Martinello, R.A. Mixed-methods analysis of glove use as a barrier to
hand hygiene. Infect. Control Hosp. Epidemiol. 2019, 40, 103-105. [CrossRef]

Rio, C.D.; Roseira, C.E.; Perinoti, L.C.5.D.C.; Figueiredo, R.M. The use of gloves by the nursing team in a hospital environment.
Rev. Bras. Enferm. 2021, 74, €20200972. [CrossRef] [PubMed]

Pereira, E.B.S.; Jorge, M.T.; Oliveira, E.J.; Junior, A.L.R.; Santos, L.R.L.; Mendes-Rodrigues, C. Evaluation of the Multimodal
Strategy for Improvement of Hand Hygiene as Proposed by the World Health Organization. J. Nurs. Care Qual. 2017, 32, E11-E19.
[CrossRef] [PubMed]

Bandura, A. Self-efficacy: Toward a unifying theory of behavioral change. Psychol. Rev. 1977, 84, 191-215. [CrossRef]

Bandura, A. Social Foundations of Thought and Action: A Social Cognitive Theory; Prentice-Hall, Inc: Englewood Cliffs, NJ, USA, 1986;
Volume 13, p. 617.

Bandura, A. Self-Efficacy: The Exercise of Control; W H Freeman/Times Books/Henry Holt & Co.: New York, NY, USA, 1997;
Volume 9, p. 604.

Pittet, D. The Lowbury lecture: Behaviour in infection control. J. Hosp. Infect. 2004, 58, 1. [CrossRef]

Silva, R.; Mendes-Rodrigues, C.; Pereira, E.; Roder, D.; Gomes, F. Risk factors for bloodstream infection and influence on mortality
rate. Rev. Prev. Infect. Saud. 2017, 3, 9-20.

WHO Guidelines on Hand Hygiene in Health Care: First Global Patient Safety Challenge Clean Care Is Safer Care. World Health
Organization: Geneva, Switzerland, 2009; (WHO Guidelines Approved by the Guidelines Review Committee). Available online:
http:/ /www.ncbi.nlm.nih.gov/books/NBK144013/ (accessed on 13 December 2021).

Sax, H.; Ugkay, I; Richet, H.; Allegranzi, B.; Pittet, D. Determinants of good adherence to hand hygiene among healthcare workers
who have extensive exposure to hand hygiene campaigns. Infect. Control Hosp. Epidemiol. 2007, 28, 1267-1274. [CrossRef]

De Wandel, D.; Maes, L.; Labeau, S.; Vereecken, C.; Blot, S. Behavioral determinants of hand hygiene compliance in intensive care
units. Am. |. Crit. Care 2010, 19, 230-239. [CrossRef]

Costa, E.D.; Ambrosano, G.M.B.; Pinelli, C. Behavior and perceptions of hand hygiene practices among dental students. RGO Rev.
Gaiich. Odontol. 2016, 64, 434—441. [CrossRef]

O’Boyle, C.A.; Henly, S.J.; Larson, E. Understanding adherence to hand hygiene recommendations: The theory of planned
behavior. Am. J. Infect. Control 2001, 29, 352-360. [CrossRef]

Pittet, D.; Hugonnet, S.; Harbarth, S.; Mourouga, P.; Sauvan, V.; Touveneau, S.; Perneger, T.V. Effectiveness of a hospital-wide
programme to improve compliance with hand hygiene. Infection Control Programme. Lancet 2000, 356, 1307-1312. [CrossRef]
Boyce, ].M.; Pittet, D.; Healthcare Infection Control Practices Advisory Committee; HICPAC/SHEA /APIC/IDSA Hand Hygiene
Task Force. Guideline for Hand Hygiene in Health-Care Settings. Recommendations of the Healthcare Infection Control Practices
Advisory Committee and the HICPAC/SHEA /APIC/IDSA Hand Hygiene Task Force. Society for Healthcare Epidemiology of
America/Association for Professionals in Infection Control/Infectious Diseases Society of America. MMWR Recomm. Rep. 2002,
51, 1-45.


http://doi.org/10.1590/0034-7167-2021-0012
http://www.ncbi.nlm.nih.gov/pubmed/34614080
http://doi.org/10.1590/0034-7167-2020-0316
http://www.ncbi.nlm.nih.gov/pubmed/32609253
http://doi.org/10.1590/1980-220x-reeusp-2021-0104
http://www.ncbi.nlm.nih.gov/pubmed/34605536
http://doi.org/10.1016/j.ajic.2018.11.015
http://doi.org/10.1016/j.jhin.2004.03.010
http://doi.org/10.1017/ice.2018.293
http://doi.org/10.1590/0034-7167-2020-0972
http://www.ncbi.nlm.nih.gov/pubmed/34037152
http://doi.org/10.1097/NCQ.0000000000000197
http://www.ncbi.nlm.nih.gov/pubmed/27270847
http://doi.org/10.1037/0033-295X.84.2.191
http://doi.org/10.1016/j.jhin.2004.06.002
http://www.ncbi.nlm.nih.gov/books/NBK144013/
http://doi.org/10.1086/521663
http://doi.org/10.4037/ajcc2010892
http://doi.org/10.1590/1981-8637201600030000113044
http://doi.org/10.1067/mic.2001.18405
http://doi.org/10.1016/S0140-6736(00)02814-2

Sustainability 2022, 14, 9486 11 of 11

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Larson, E.L.; Early, E.; Cloonan, P.; Sugrue, S.; Parides, M. An organizational climate intervention associated with increased
handwashing and decreased nosocomial infections. Behav. Med. 2000, 26, 14-22. [CrossRef]

Akyol, A.D. Hand hygiene among nurses in Turkey: Opinions and practices. J. Clin. Nurs. 2007, 16, 431-437. [CrossRef]
Molina-Cabrillana, J.; Alvarez-Leén, E.E.; Quori, A.; Garcia-de Carlos, P; Lépez-Carrio, L; Bolafios-Rivero, M.; Herndndez-Vera, J.R.;
Ojeda-Garcia, I.; Cérdoba-Tasi, E.; Ramirez-Rodriguez, A.; et al. Impacto de la mejora de la higiene de las manos sobre las
infecciones hospitalarias. Rev. Calidad. Asistencial. 2010, 25, 215-222. [CrossRef]

Aboumatar, H.; Ristaino, P.; Davis, R.; Thompson, C.; Maragakis, L.; Cosgrove, S.; Rosenstein, B.; Perl, T.M. Infection Prevention
Promotion Program Based on the PRECEDE Model: Improving Hand Hygiene Behaviors among Healthcare Personnel. J. Hosp.
Infect. 2004, 33, 144-151. [CrossRef] [PubMed]

Moncaio, A.C.S. Higiene das Maos dos Profissionais de Satide: Subsidios para Mudan¢a Comportamental na Perspectiva da
Autoeficiéncia de Albert Bandura. 2010. Available online: http://www.teses.usp.br/teses/disponiveis/22 /22132 /tde-27092010
-160516/ (accessed on 13 December 2021).

Whitby, M.; Mclaws, M.; Ross, M. Why Healthcare Workers Don’t Wash Their Hands: A Behavioral Explanation. J. Hosp. Infect.
2006, 27, 484-492. [CrossRef]

Whitby, M.; Pessoa-Silva, C.L.; McLaws, M.-L.; Allegranzi, B.; Sax, H.; Larson, E.; Seto, W.H.; Donaldson, L.; Pittet, D. Behavioural
considerations for hand hygiene practices: The basic building blocks. J. Hosp. Infect. 2007, 65, 1-8. [CrossRef] [PubMed]
Bandura, A.; Bandura, A. Guide for Constructing Self-Efficacy Scales. In Self-Efficacy Beliefs of Adolescents; Pajares, F., Urdan, T., Eds.;
Information Age Publishing: Greenwich, UK, 2006.

Pasquali, L. Andlise Fatorial Para Pesquisadores; ENAP: Rio de Janeiro, Brazil, 2019.

Fayers, P.; Machin, D. Quality of Life: The Assessment, Analysis and Interpretation of Patient-Reported Outcomes; John Wiley & Sons:
Hoboken, NJ, USA, 2007; Available online: https://abdn.pure.elsevier.com/en/publications/quality-of-life-the-assessment-
analysis-and-interpretation-of-pat (accessed on 26 June 2021).

Cohen, ]. Set correlation and contingency tables. Appl. Psych. Measur. 1998, 12, 425-434. [CrossRef]

Lewis, K.L.; Thompson, ].M. Health care professionals’ perceptions and knowledge of infection control practices in a community
hospital. Health Care Manag. 2009, 28, 230-238. [CrossRef]

Seibert, D.J.; Speroni, K.G.; Oh, K.M.; DeVoe, M.C.; Jacobsen, K.H. Knowledge, perceptions, and practices of methicillin-resistant
Staphylococcus aureus transmission prevention among health care workers in acute-care settings. Am. . Infect. Control 2014, 42,
254-259. [CrossRef]

Beavers, A.; Lounsbury, J.; Richards, J.; Huck, S.; Skolits, G.; Esquivel, S. Practical Considerations for Using Exploratory Factor
Analysis in Educational Research. PARE 2019, 18, 6. Available online: https://scholarworks.umass.edu/pare/vol18/iss1/6
(accessed on 30 May 2022).

Ghadamgahi, F; Zighaimat, F.; Ebadi, A.; Houshmand, A. Knowledge, attitude and self-efficacy of nursing staffs in hospital
infections control. J. Militar. Med. 2011, 13, 167-172.

Elkhawaga, G.; El-Masry, R. Knowledge, Beliefs and Self-reported Practices of Hand Hygiene among Egyptian Medical Students:
Does Gender Difference Play a Role? J. Public Health Dev. Ctries. 2017, 3, 418-425.

Pereira, E.B.S.; Sousa, A.EL.; Cunha, C.M.; Craveiro, I.; Andrade, D. Self-efficacy of health professionals in hand hygiene practice:
Is it possible to measure? Rev. Bras. Enferm. 2020, 73 (Suppl. S5), €20190873. [CrossRef]

Batista, J.; Silva, D.P.D.; Nazario, S.D.S.; Cruz, E.D.A. Multimodal strategy for hand hygiene in field hospitals of COVID-19. Rev.
Bras. Enferm. 2020, 73 (Suppl. S2), €20200487. [CrossRef] [PubMed]


http://doi.org/10.1080/08964280009595749
http://doi.org/10.1111/j.1365-2702.2005.01543.x
http://doi.org/10.1016/j.cali.2010.02.002
http://doi.org/10.1086/663707
http://www.ncbi.nlm.nih.gov/pubmed/22227983
http://www.teses.usp.br/teses/disponiveis/22/22132/tde-27092010-160516/
http://www.teses.usp.br/teses/disponiveis/22/22132/tde-27092010-160516/
http://doi.org/10.1086/503335
http://doi.org/10.1016/j.jhin.2006.09.026
http://www.ncbi.nlm.nih.gov/pubmed/17145101
https://abdn.pure.elsevier.com/en/publications/quality-of-life-the-assessment-analysis-and-interpretation-of-pat
https://abdn.pure.elsevier.com/en/publications/quality-of-life-the-assessment-analysis-and-interpretation-of-pat
http://doi.org/10.1177/014662168801200410
http://doi.org/10.1097/HCM.0b013e3181b3ea8b
http://doi.org/10.1016/j.ajic.2013.09.005
https://scholarworks.umass.edu/pare/vol18/iss1/6
http://doi.org/10.1590/0034-7167-2019-0873
http://doi.org/10.1590/0034-7167-2020-0487
http://www.ncbi.nlm.nih.gov/pubmed/33111781

	Introduction 
	Materials and Methods 
	Participants 
	Instrument 
	Data Processing and Analysis 

	Results 
	Metric Evaluation Self-Efficacy of Health Professionals for Practicing Hand Hygiene and Using Gloves (SEHP-HHG) 
	Validity Studies 
	Reliability Studies 

	Discussion 
	Conclusions 
	References

