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Purpose: The purpose of this study is to analyze the factors that affect the performance of infection control of multidrug-resistant or-
ganisms (MDROs) by nurses in intensive care units (ICU) in general hospitals.

Methods: Participants were 105 ICU nurses from 6 general hospitals. The questions for the survey performed were based on the theory
of planned behavior, such as attitude towards infection control of MDROs, subjective norms, perceived behavioral control, intention,

and performance.

Results: In the relationship between subjective norms towards infection control of MDROs and performance, intention showed a sig-
nificant complete mediating effect; and in the relationship between perceived behavioral control and performance, intention showed a
partial mediating effect. The attitude towards infection control of MDROs was excluded from the mediating effect verification because

there was no significant correlation between intention and performance.
Conclusion: The results of this study suggest that department atmosphere and perceived behavior control promotion programs should
be developed to enhance subjective norms in order to promote the performance of infection control of MDROs.
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Introduction

1. Background

The development of antibiotics has been used as an innovative
method to treat bacterial infections, but the misuse and overuse of
antibiotics have led to the emergence of multi-drug resistant or-
ganisms (MDROs) [1]. MDROs are defined as microorganisms
that are resistant to one or more classes of antimicrobial agents
[2], and MDRO infections are reported to increase the economic
burden due to prolonged hospital stay and the incurrence of addi-
tional medical costs, and show high morbidity and mortality rates

[3,4]. Various intervention strategies for infection control of
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MDROs can decrease medical costs of individual patients, and re-
duce the increase of national healthcare expenditure at a national
level [3]. Therefore, in the U.S,, the Centers for Disease Control
and Prevention (CDC) has been implementing systematic infec-
tion control against MDROs through standardized, evi-
dence-based clinical practice guidelines, including accurate diag-
nosis and treatment, a judicious use of antibiotics, and compliance
with standard precautions and contact precautions to prevent the
transmission of MDRO infections [2]. In Korea, a sentinel sur-
veillance system for healthcare-associated infectious diseases has
been established and operated for 6 types of MDROs [5]. Also,
Methicillin-resistant Staphylococcus aureus (MRSA), Vancomy-
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cin-resistant Enterococci (VRE), multi-drug resistant Acineto-
bacter baumannii (MRAB), and multi-drug resistant Pseudomo-
nas aeruginosa (MRPA) have been designated as Group 4 infec-
tious diseases, and a sentinel surveillance system for them has
been implemented [5]. These policy changes regarding infection
control reflect the increasing seriousness of MDORs in healthcare
settings [6]. MDORs can be spread within medical institutions
mainly through direct and indirect contact with patients or medi-
cal devices, and in particular, there is an increasing risk of infection
through invasive medical devices [ 7]. Especially, patients in inten-
sive care units (ICUs) have difficulty maintaining skin integrity
due to the application of invasive medical devices such as periph-
eral and central venous catheters, and they are at increased risk for
infection because the use of immunosuppressants and underlying
diseases such as diabetes can compromise host defense mecha-
nisms against infection [8]. In a study on the comparison between
antibiotic resistance rates of isolated strains from ICU patients
and non-ICU patients, the antibiotic resistance rates of MRSA
strains from ICU patients and non-ICU patients were 84% and
58%, respectively, and the antibiotic resistance rates of VRE
strains from ICU patients and non-ICU patients were 34% and
19%, respectively, revealing that isolates from ICU patients
showed higher antibiotic resistance rates [9]

MDRO infections may be transmitted to other patients through
medical personnel who have frequent contact with patients [2],
and among medical staff members of medical institutions, nurses
have many opportunities to come into contact with patients since
they provide patients with various non-invasive or invasive nurs-
ing activities, so nurses have a very important role in the imple-
mentation of infection control in healthcare settings [10]. In stud-
ies on the actual status of infection control of MDROs, a larger
size of medical institutions and greater availability of manpower
and other resources for infection control were found to be associ-
ated with a stricter implementation of infection control against
MDROs [11]. In addition, general hospitals were shown to have a
lack of resources for infection control in overall areas, including
manpower, a system, and facilities for infection control [12]. In
addition, the percentage of hospitals with the ICU equipped with
isolation rooms for isolation treatment of patients infected with
MDROs was found to be 100% for tertiary hospitals and 86.6%
for general hospitals [13]. As described above, since general hos-
pitals are more likely to experience a lack of resource support for
infection control against MDROs compared to tertiary general
hospitals, ICU nurses of general hospitals are expected to have
greater difficulty in carrying out infection control against MDROs
than ICU nurses of tertiary general hospitals.

Regarding previous studies on infection control against
MDROs among ICU nurses in Korea, prior studies on infection
control among ICU nurses of tertiary general hospitals examined
perception of infection control [14] or investigated the knowl-
edge and practice of inflection control [15-17]. Meanwhile, in pri-
or studies on infection control among ICU nurses of general hos-
pitals, the knowledge and practice of inflection control [18] and
infection control against VRE [19] were investigated. In these
studies, the method of infection control education, satisfaction
with infection control education, perception of empowerment
and environmental safety [ 18], age, education level, and isolation
environment [ 15] were identified as factors affecting the perfor-
mance of infection control against MDROs among ICU nurses,
and research was mostly focused on analysis of relationships be-
tween variables or the investigation of influencing factors. As de-
scribed above, since a number of previous studies in Korea were
conducted without applying a conceptual framework or a theory,

they had limitations in systematically investigating factors af-
fecting the practice of infection control of MDROs and relative ef-
tects of influencing factors. Therefore, this study intends to apply
the theory of planned behavior (TPB) proposed by Ajzen [20],
since the TPB is generally regarded as an excellent theory for pre-
dicting the behaviors of individuals. According to the TPB, since
intention is a motivation factor for performing a behavior, stron-
ger intention is associated with a higher likelihood of performing
the behavior, and intention is influenced by three variables: atti-
tude toward the behavior, subjective norm, and perceived behav-
ioral control. In other words, the TPB claims that ‘attitude’ toward
the behavior, ‘subjective norm, which is related to other people’s
opinions or perceptions, and ‘perceived behavior control, which
is related to one’s perception of factors hindering the behavior, in-
fluence a particular behavior through intention acting as a mediat-
ing variable [20].

With respect to previous studies on infection control applying
the TPB, a prior research reported that attitude, subjective norm,
and perceived behavioral control were found to be predictors for
behavioral intention, and that perceived behavioral control was
identified as a direct predictor for performance [22]. In addition,
some previous studies found that perceived behavioral control,
subjective norm, and intention had a direct effect on performance,
while attitude was not an influencing factor for performance
[17,23]. Meanwhile, some research found that intention had a di-
rect effect on performance, but perceived behavioral control did
not have any effect on it [21]. As described above, the findings of
previous studies applying the TPB are partially inconsistent in
terms of the explanatory power of measured variables and rela-
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tionships between variables, depending on study participants and
the type of behavior studied. However, the results of prior studies
applying the TPB suggest that intention is a strong influencing
factor for behavior. Therefore, noting the importance of the role
of ICU nurses in the implementation of infection control to pre-
vent MDRO infections in patients in the ICU, in order to improve
the performance of infection control against MDROs in ICU
nurses, this study aimed to identify factors affecting the perfor-
mance of infection control against MDROs based on the TPB
through the verification of the mediating effect of intention
among major variables of the TPB. Through this investigation,
the present study purported to provide basic data for the develop-
ment of intervention strategies to enhance the performance of in-
fection control against MDROs among ICU nurses of general
hospitals.

2. Objectives
Based on the theory of planned behavior (TPB), this study

aimed to identify factors influencing the performance of infection

control against MDROs in ICU nurses of general hospitals
through the verification of the mediating effect of intention, an
antecedent factor of behavior, among major variables of the TPB.

The specific objectives of this study are as follows:

1) To examine differences in attitude, subjective norm, perceived
behavioral control, intention, and performance regarding infec-
tion control of MDROs according to the characteristics of par-
ticipants:

a. To examine attitude, subjective norms, perceived behavioral
control, intention, and performance regarding infection con-
trol of MDROs;

b. To investigate correlations between attitude, subjective
norm, and perceived behavioral control, intention, and per-
formance regarding infection control of MDROs;

2) To investigate the mediating effect of intention in the relation-
ships between attitude, subjective norm, perceived behavioral
control, and performance regarding infection control of
MDROs.

Methods

1. Study design

This study is a descriptive survey research based on the theory
of planned behavior, and this research aimed to identify factors af-
fecting the performance of infection control of MDROs among
ICU nurses of general hospitals, and investigate the mediating ef-
fect of intention, an antecedent variable of behavior, among major
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variables from the theory of planned behavior.

2. Participants

The participants of this study were nurses working in intensive
care units (ICUs) of 6 general hospitals located in J Province, and
they were selected by convenience sampling. The sample size was
calculated using the G-power 3.1 program. The effect size was de-
termined using an explanatory power of 23.4%, based on a previ-
ous study by Gu et al. [17], which reported that the explanatory
power of factors influencing the performance of MDRO infection
control guidelines was 23.4%. The minimum sample size for mul-
tiple regress analysis was determined to be 96 persons with a sig-
nificance level of . 05, a power of 0.80, and 19 predictor variables.
The 19 predictor variables included 14 general characteristics as
well as variables from the theory of planned behavior, such as atti-
tude, subjective norms, perceived behavioral control, and inten-
tion. Taking into account the dropout rate of 10% and the return
rate of questionnaires, questionnaires were distributed to 110 per-
sons, and a total of 110 copies were collected. Among them, a to-
tal of 10S copies were finally used in data analysis, excluding S re-
spondents due to insincere responses. Regarding the inclusion
criteria, participants were selected among nurses with at least 3
months of experience in working as an ICU nurse, and only per-
sons who understood the purpose of the study, and provided
written informed consent to participate were included in this
study. Nursing managers of ICUs who did not directly participate
in the care of ICU patients and newly employed nurses were ex-
cluded from this study.

3. Measures
1) Attitude toward infection control of MDROs

Attitude toward infection control of MDROs was measured us-
ing the assessment tool presented by Gu et al. [17] after obtaining
approval for its use from the authors. Gu et al. [ 17] created an as-
sessment tool for attitude toward performance of MDRO infec-
tion control guidelines by modifying an instrument developed by
Moon & Song [23]. The original instrument proposed by Moon
& Song [23] was intended to assess attitude toward the perfor-
mance of healthcare-associated infection control guidelines. The
scale for attitude toward infection control of MDROs used in this
study is composed of S items. Each item was rated on a 7-point
Likert scale ranging from 1 point (Strongly disagree) to 7 points
(Strongly agree). Higher scores indicate more positive attitude to-
ward the performance of MDRO infection control guidelines. Re-
garding the reliability of the scale, the value of Cronbach a was .75
in the study by Gu et al. [17], and it was .80 in this study.



186

Nam-Sook Kim, So-Eun Choi ® MDRO Infection Control

2) Subjective norm about infection control of MDROs

Subjective norm about infection control of MDROs was as-
sessed using the assessment tool proposed by Gu et al. [17] after
obtaining approval for its use. Gu et al. [17] devised a measure-
ment tool for subjective norm about performance of MDRO in-
fection control guidelines by modifying a tool developed by
Moon & Song [23]. The original scale created by Moon & Song
[23] is an instrument designed to measure subjective norm about
the performance of healthcare-associated infection control guide-
lines. The assessment tool used in this study consists of 2 items.
Each item was rated on a 7-point Likert scale ranging from 1 point
(Strongly disagree) to 7 points (Strongly agree). Higher scores in-
dicate higher pressure from people around the individual about
the performance of infection control against MDROs. Regarding
the reliability for the assessment scale, the value of Cronbach a
was .78 in Gu et al. [ 17] and it was .66 in this study.

3) Perceived behavioral control about infection control of MDROs

Perceived behavioral control about infection control of MDROs
was measured with the tool presented by Gu et al. [17] after receiv-
ing approval for its use. Gu et al. [ 17] created an assessment tool for
perceived behavioral control about the performance of MDRO in-
fection control guidelines by revising a tool developed by Moon &
Song [23], which was an assessment tool for perceived behavioral
control about the performance of healthcare-associated infection
control guidelines. The assessment tool for perceived behavioral
control used in this study is composed of 5 negative questions. Each
item was rated on a 7-point Likert scale ranging from 1 point
(Strongly disagree) to 7 points (Strongly agree). All items were re-
verse scored, and higher scores indicate higher levels of the ability to
control factors that impede the performance of infection control of
MDROs. As to the reliability of the tool, the value of Cronbach a
was .74, and it was .76 in the present study.

4) Intention of infection control of MDROs

Intention for infection control of MDROs was assessed using a
tool presented by Gu et al. [17] after obtaining approval for its
use. Gu et al. [ 17] created an assessment instrument for intention
about the performance of MDRO infection control guidelines by
revising a tool developed by Moon & Song [23]. The original
scale developed by Moon & Song was an instrument designed to
assess subjective norm about the performance of healthcare-asso-
ciated infection control guidelines [23]. The assessment tool for
intention of infection control of MDROs is composed of 3 items.
Each item was rated on a 7-point Likert scale ranging from 1 point
(Strongly disagree) to 7 points (Strongly agree). Higher scores in-

dicate stronger intention to perform MDRO infection control
guidelines. Regarding the reliability for the assessment tool, the
value of Cronbach awas .77 in Gu et al. [ 17], and it was .84 in this
study.

S) Performance of infection control of MDROs

The performance of infection control of MDROs was mea-
sured using a tool presented by Gu et al. [17] after obtaining ap-
proval for its use from the authors. Gu et al. [ 17] created an assess-
ment tool for the performance of MDRO infection control guide-
lines by revising a tool developed by Shon & Park [15]. The origi-
nal tool developed by Shon & Park [15] was an assessment scale
for infection control performance of ICU nurses.

The assessment scale for MDRO infection control performance
used in this study is composed of a total of 22 items, which in-
clude questions about general infection control measures, such as
sharing information about precautions, hand washing, wearing
protective equipment, instrument management, and environment
management, as well as questions about guidelines specific to
each of the 6 types of MDROs. Respondents were asked to indi-
cate their self-rated level of performance for each item. Each item
was rated on a S-point Likert scale ranging from 1 point (Hardly)
to S points (Always). Higher total scores indicate higher levels of
infection control performance of MDROs. Regarding the reliabil-
ity for the assessment tool, the value of Cronbach a was .92 in

both Gu et al. [17] and this study.

4. Data collection

The participants of this study were nurses working in the ICUs
of six general hospitals located in J Province. The researcher per-
sonally visited the ICUs of the six general hospitals over a period
from November 15 to December 7, 2019, and obtained consent
to participate from each hospital after explaining the purpose and
methods of the study to the hospital director and nursing manager
of each hospital. After explaining the purpose and procedures of
the study to participants, a self-administered questionnaire survey
was conducted only with persons who voluntarily agreed to par-
ticipate and signed written informed consent. The completed
questionnaires were collected by personal visit or by mail when it

was difficult to collect questionnaires by personal visit.

S. Ethical Considerations

To protect the rights of participants, this study was conducted
after obtaining approval from the Institutional Review Board
(IRB) of Mokpo National University after IRB review (Approval
No.: MNUIRB-20190902-SB-006-01). Participants were given
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explanations about the purpose and methods of the study, and
they were informed about their right to withdraw from this study
at any time without any consequences if they wanted to. They
were also informed that collected data would not be used for pur-
poses other than research, and that all research data and records
would be destroyed after storing them for 3 years from the date of
study completion.

6. Statistical analysis

The collected data was analyzed using SPSS/WIN 25.0, and
specific analysis methods were as follows.

Differences in the levels of attitude, subjective norm, perceived
behavioral control, intention and performance regarding infection
control of MDROs according to the characteristics of participants
were examined using the t-test and one-way ANOVA. The levels
of attitude, subjective norm, perceived behavioral control, inten-
tion and performance regarding infection control of MDROs
were analyzed by calculating frequencies, percentages, means, and
standard deviations. Also, Pearson's correlation coefficient was
used to examine relationships between attitude, subjective norm,
perceived behavioral control, intention, and performance regard-
ing infection control of MDROs.

In addition, the three-step mediated regression analysis pro-
posed by Baron & Kenny [24] was used to examine the mediating
effect of intention in the relationship of the performance of infec-
tion control of MDROs with attitude, subjective norm, and per-
ceived behavioral control regarding infection control of MDROs.
In the Baron and Kenny method of mediation analysis [24], the
first step is regression analysis for the effect of independent vari-
able on the mediating variable, the second step is regression analy-
sis for the effect of the independent variable on the dependent
variable, and the third step is regression analysis for the effects of
the independent and mediating variables on the dependent vari-
able. In the third step, both the independent and mediating vari-
ables are simultaneously entered into the regression model to
conduct regression analysis after controlling for the effects of the
variables on each other. To demonstrate that a variable has a sig-
nificant mediation effect, it needs to be shown that the mediating
variable has a significant effect in the first and second regression
analyses, and additionally, the effect size for the effect of the inde-
pendent variable on the dependent variable needs to be reduced
in the third regression analysis compared to the effect size in the
second regression analysis. At this time, if there is still a significant
relationship between the independent and dependent variables,
the mediating variable is considered to have a partial mediation
effect, and if not, the mediating variable is considered to have a
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full mediation effect. The mediation test for the significance of the
mediation effect was performed using the Sobel mediation for-

mula (Z) [25].

Results

1. Differences in attitude, subjective norm, perceived
behavioral control, intention, and performance regarding
infection control against MDROs according to the
characteristics of participants

The participants consisted of 86 females (81.9%) and 19 males
(18.1%). In age, the 25-29 age group made up the largest propor-
tion of participants at 45.7% (48 persons). As for education level,
nurses with a bachelor’s or higher degree were 81 persons
(77.1%), taking the largest proportion of participants, and nurses
with an associate degree from three-year colleges made up 22.9%
(24 persons). As to the length of clinical career, nurses with 1 to
less than S years of clinical career made up the largest proportion
of participants at 41% (43 persons). For the length of current po-
sition career, nurses with 1 to less than 3 years of career as an ICU
nurse took the largest proportion of participants at 30.5% (32 per-
sons). Regarding education on infection control against MDROs,
89 persons (84.8%) had the experience of receiving education on
infection control against MDROs. In addition, both the rate of
nurses with the experience of caring for patients with MDRO in-
fections and the rate of hospitals with MDRO infection control
guidelines were 100%. Regarding the level of satisfaction with
MDRO infection control guidelines, 92 persons (87.6%) report-
ed that they were satisfied with the guidelines. As a result of the
analysis of differences in attitude, subjective norm, perceived be-
havioral control, intention, and performance regarding infection
control against MDROs according to general characteristics of
participants, it was found that there were no significant differences
(p>.05) (Table 1).

2. The levels of attitude, subjective norm, perceived
behavioral control, intention, and performance regarding
infection control of MDROs

The mean scores for attitude, subjective norm, perceived be-
havioral control, intention, and performance regarding MDROs
infection control were 5.97( £ 1.07) points, 6.51(£0.62) points,
5.61(+0.97) points, 5.74(£0.98) points, and 4.44(+0.46)
points, respectively (Table 2).
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3. Correlations between attitude, subjective norm, perceived
behavioral control, intention, and performance regarding
infection control of MDROs

Infection control performance of MDROs showed a significant
positive correlation with subjective norm (r=.24, p=.012), per-
ceived behavioral control (r=.53, p <.001), and intention (r=.54,
p<.001). Attitude toward infection control of MDROs was sig-
nificantly positively correlated with subjective norm (r=.20,
p=.038). Also, subjective norm about infection control of
MDROs showed a significant positive correlation with perceived
behavioral control (r=.35, p<.001), intention (r=.38, p<.001),
and performance (r=.24, p=.012). In addition, perceived behav-
ioral control about infection control of MDROs was found to
have a significant positive correlation with intention (r=.67,
p<.001) and performance (r=.53, p <.001). Furthermore, inten-
tion for infection control of MDROs had a positive correlation
with infection control performance of MDROs (r=.54, p <.001)
(Table 3).

4. The mediating effect of intention of infection control
against MDROs
To verify the mediating effect of intention for infection control

of MDROs, a three-step mediation test was performed by the me-

Table 2. Attitude toward Multidrug-resistant organisms(MDROs)
infection control, Subjective norms, Perceived behavior control, Intention
and Performance (N=105)

Variables Mean = SD Min-Max  Possible range
Attitude 597+1.07 1.00-7.00 1-7
Subjective norm 6.51+0.62 3.50-7.00 1-7
Perceived behavior control ~ 5.61+0.97 3.20-7.00 1-7
Intention 5.74+£0.98 3.00-7.00 1-7
Behavior 444+ 046 3.00-5.00 1-S

Table 3. Correlation between the Variables (N=105)

diated regression analysis method proposed by Baron & Kenny
(1986), and the results are shown in Table 4. Before performing
regression analysis to verify the mediating effect, tests for multi-
collinearity, residuals, and outliers were performed to check as-
sumptions for regression analysis. As a result, a correlation coeffi-
cient between independent variables of < .80, a tolerance of
>0.55, a variance inflation factor (VIF) of <1.82, and a
Durbin-Watson value of 1.69-1.93 were obtained, indicating that
there was no multicollinearity or autocorrelation. In addition, to
check the normality and homoscedasticity of the error term, the
normal P-P plot and the scatter diagram were examined. As a re-
sult, all the variables were found to be normally distributed, and
satisfaction of the homoscedasticity of individual residuals was
also confirmed. Thus, regression analysis was carried out. Since
there were no significant differences in variables related to infec-
tion control of MDROs according to general characteristics of
participants (p >.05), the characteristics of participants were not
included in regression analysis. In addition, since attitude toward
infection control of MDROs was found to have no significant cor-
relation with intention and performance (p >.05), it was also ex-

cluded from mediation analysis.

1) The mediating effect of intention in the relationship between
subjective norm and performance

To test the mediating effect of intention, regression analysis was
performed by the method proposed by Baron & Kenny [24]. In
the first step, subjective norm used as the independent variable
was found to have a significant effect on intention, the mediating
variable (=.38, p<.001). In the second step, subjective norm
used as the independent variable was found to have a significant
effect on performance, the dependent variable (3 =.24, p=.012).
In the final third step, infection control performance of MDROs
was entered as the dependent variable, and subjective norm as the

Attitude Subjective norm L zz}llavior con- Intention Behavior
‘@) ‘) ) ‘@) @)
Attitude 1
Subjective norm 20 1
(.038)
Perceived behavior control .16 35 1
(.115) (<.001)
Intention A1 .38 .67 1
(274) (<.001) (<.001)
Behavior -.00 24 .53 54 1
(.983) (012) (<.001) (<.001)
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Table 4. Mediating Effect of Intention (N=105)

Models B SE B t p R? AdjR* F p
Step 1 Subjective norm - Intention 0.61 0.14 .38 4.23 <.001 1S 14 17.87 <.001
Step 2 Subjective norm > Behavior 0.18 0.07 24 2.55 012 .06 .05 6.5 0.012
Step 3 Subjective norm > Behavior 0.03 0.07 04 047 637 29 28 21.03 <.001
Intention > Behavior 0.25 0.04 .52 579 <.001
Sobel test: z=3.57,p <.001
Step 1 Perceived behavior control » Intention 0.68 0.07 67 921 <.001 45 45 84.73 <.001
Step 2 Perceived behavior control > Behavior 0.25 0.04 858 6.32 <.001 28 27 39.88 <.001
Step 3 Perceived behavior control > Behavior 0.14 0.05 .30 2.79 006 34 33 26.37 <.001
Intention > Behavior 0.16 0.0S 34 3.09 .003

Sobel test: z=3.04, p <.001

independent variable and intention as the mediating variable were
simultaneously entered into the regression model to conduct re-
gression analysis after controlling for the effects of the variables on
each other. As a result, it was found that intention had a significant
effect on performance (f=.52, p <.001), but subjective norm did
not have a significant effect on performance (f=.04, p =.637),
indicating that intention showed a full mediation effect in the rela-
tionship between subjective norm and performance (Figure 1A).
Additionally, the Sobel test was performed to test the significance
of the mediating effect of intention for infection control of
MDROs, and the results indicated that intention had a significant
mediating effect in the relationship between subjective norm and
performance (Z=3.57,p <.001) (Table 4).

2) The mediating effect of intention in the relationship between
perceived behavioral control and performance

As aresult of mediation analysis by the Baron and Kenny meth-
od [24], in the first step, perceived behavioral control used as the
independent variable was found to have a significant effect on in-
tention, the mediating variable (f=.67, p<.001). In the second
step, perceived behavioral control used as the independent vari-
able was found to have a significant effect on performance, the de-
pendent variable (=.53, p<.001). In the final third step, after
MDRO infection control performance was entered as the depen-
dent variable, perceived behavioral control as the independent
variable and intention as the mediating variable were simultane-
ously entered into the regression model to conduct regression
analysis after controlling for the effects of the variables on each
other. As a result, both perceived behavioral control (f=.30,
p=.006) and intention (B =.34, p=.003) were found to have a
significant effect on intention. In other words, when intention was
entered as a mediating variable, perceived behavioral control was

shown to have a significant effect on performance, but the regres-
sion coefficient, which indicates the effect of the independent
variable on the dependent variable, was decreased in the third step
(B=.30), compared to the regression coefficient in the second
step (B=.53), indicating that intention played a partial mediator
role in the relationship between perceived behavioral control and
performance (Figure 1B). Additionally, the Sobel test was con-
ducted to determine the statistical significance of the mediating
effect of intention about infection control of MDROs, and the re-
sults confirmed that the mediation effect of intention in the rela-
tionship between perceived behavioral control and performance
was statistically significant (Z=3.04, p <.001) (Table 4).

Discussion

This study attempted to investigate factors affecting infection
control performance of MDROs among ICU nurses in general
hospitals, based on the theory of planned behavior (TPB), and
verify the mediating effect of intention among major variables of
the TPB, considering that intention is an antecedent factor of be-
havior.

In this study, the levels of attitude (mean: 5.97 points), subjec-
tive norm (mean: 6.51 points), intention (mean: 5.74 points) ,and
performance (mean: 4.44 points) regarding infection control of
MDROs were similar to the results of a previous study of ICU
nurses of tertiary general hospitals by Gu et al. [ 17] as well as the
results of a prior study of nurses working in general wards by
Moon & Song [23]. However, the mean score for perceived be-
havioral control (5.61 points) in this study is similar to 5.4 points
reported by Gu et al. [17], but it was higher than 5.0 points re-
ported by Moon & Song [23]. In this regard, considering that per-
ceived behavioral control refers to the degree of ease and difficulty
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P
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*MDROs=Multidrug-resistant organisms; VRSA=Vancomycin-resistant Staphylococcus aureus; MRSA=Methicillin—resistant Staphylococcus

aureus; VRE=Vancomycin-resistant Enterococci; MRPA=Multidrug-resistant Pseudomonas aeruginosa; CRE=Carbapenem-resistant

Enterobacteriaceae ; MRAB=Multidrug —resistant Acinetobacter baumannii

Figure 1. Mediating effect of intention. (A) Mediating effect of intention on MDROs infection control in relationship between subjective
norms of MDROs infection control and the MDROs infection control performance (B) Mediating effect of intention on MDROs infection
control in relationship between perceived behavior of MDROs infection control and the MDROs infection control performance.

perceived by the individual in performing a particular behavior
[20], the above-described difference or similarity in research re-
sults about perceived behavioral control is presumed to reflect the
fact that ICU nurse with more experience in infection control of
MDRO:s perceive that they are able to manage infection control,
compared to general ward nurses. Although it was expected that
there would be differences in infection control performance of
MDROs in ICU nurses between general hospitals and tertiary
hospitals as a result of differences in characteristics of general hos-
pitals and tertiary hospitals, such as the characteristics and com-
position of medical personnel and hospital systems, the results of
this study were similar to the findings of a previous study among
ICU nurses in tertiary general hospitals [17]. In this connection,
in Korea, the outbreak of Middle East respiratory syndrome
(MERS) in hospitals and local communities in 2015 [26] in-
creased social interest in infection control and raised questions
about it, which led to the amendment of medical law related to in-
fection control in October, 2016 [27]. As a result, the MERS out-
break and the consequential revision of medical law have brought
about several changes in infection control policies, such as the in-
troduction of infection control fees, establishment of standards of
staffing and deployment of infection control manpower, and rein-
forcement of standards of infection control manpower by hospital
size. A relatively higher score for perceived behavioral control in
this study is presumed to reflect such infection control measures.

Korean Academy of Community Health Nursing

Before examining the mediation effect of intention for infection
control of MDROs, correlation analysis between variables was
conducted. As a result, subjective norm, perceived behavioral
control, and intention about infection control of MDROs were
found to have a significant positive correlation with infection con-
trol performance of MDROs. In this regard, similar findings have
been reported by a previous study on hand hygiene compliance in
hospital nurses [21] and a prior study on the performance of
MDRO infection control guidelines among ICU nurses [17]. As
for attitude toward infection control of MDROs, although it was
found to have a significant positive correlation with subjective
norm, it did not show any correlations with infection control per-
formance of MDRO:s. These results about attitude are similar to
the findings of some previous studies. For example, a prior study
reported that there was no significant relationship between atti-
tude and performance regarding infection control of MDROs
[17], and a previous study showed that there was no significant
relationship between attitude toward hand hygiene and hand hy-
giene compliance [28]. However, some research reported that at-
titude toward hand hygiene was significantly positively correlated
with the intention and compliance rate of hand hygiene [21].
These inconsistent study findings about attitude warrant replica-
tion research to elucidate the effect of attitude on performance.

In this study, intention was found to have a full mediating effect
in the relationship between subjective norm and performance re-
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garding infection control of MDROs, and these results suggest
that infection control performance can be improved through in-
tention. Although there have been few similar studies to investi-
gate the mediation effects of intention, the results of this study are
consistent with the findings of some previous studies on intention
of hand hygiene compliance. In particular, a study on intention of
hand hygiene compliance reported that subject norm is an influ-
encing factor for compliance intention [28], and another previous
study found that intention of hand hygiene compliance has a di-
rect effect on compliance behavior [21]. Subjective norm refers to
the degree to which the individual perceives social pressure that
requires him or her to perform infection control. Therefore, as a
strategy to enhance subjective norms, it is reccommended to create
the atmosphere of the department through the leadership of supe-
riors and positive feedback from colleagues. In this connection, a
previous research about hand hygiene [29] studied the effective-
ness of the implementation of protocol for hand hygiene. Accord-
ing to this previous study, the members of the infection control
committee and department heads performed the role of a support
group, and carried out activities such as hand hygiene education,
promotion activities. Additionally, the study described that efforts
to spread hand hygiene culture were made by methods such as vi-
sion presentation through leadership, promotional activities em-
ploying posters and screensavers, and education for all hospital
personnel on how to properly wash hands. Regarding the effec-
tiveness of the implementation of hand hygiene protocol, the
study reported that it resulted in an increase in the hand hygiene
compliance rate of overall hospital personnel and a year-on-year
reduction in the incidence rate of MRSA bacteremia and the VRE
detection rate during a study period [29].

According to Ajzen [20], intention is influenced by the three
variables of attitude toward behavior, subjective norm, and per-
ceived behavioral control, and stronger intention is associated
with the higher likelihood of performing a particular behavior. In
this study, intention was shown to have a full mediating effect in
the relationship between subjective norm and performance re-
garding infection control of MDROs, and these results suggest
that the enhancement of subjective norm and intention will lead
to the improvement of infection control performance. Thus, in
terms of strategies to improve infection control performance in
ICU nurses, when the compliance rate of contact precautions, the
hand hygiene performance rate, and the isolation rates of MDROs
are monitored in an attempt to promote and improve infection
control of MDROs, it is necessary to share monitoring data with
ICU staft and provide them with continuous feedback, education
on infection control of MDROs, and activities to raise awareness

about the importance of infection control of MDROs. It is
thought that these activities will help ICR nurses to internalize
subjective norms about infection control of MDROs, influence
behavioral intention, thereby leading ICR nurses to give priority
to infection control of MDROs at any time in any place, and help
them to practice infection control behavior for MDROs.

In the relationship between perceived behavioral control and
performance regarding infection control of MDROs, intention
was found to have a partial meditating effect, and these results in-
dicate that perceived behavioral control is a factor directly influ-
encing performance. These findings are consistent with previous
structural model studies on infection control performance of
MDRO:s [17,23], which reported that perceived behavioral con-
trol had a direct effect on infection control performance, and it
also had a partial mediating effect through intention. Perceived
behavioral control refers to a high level of confidence in one’s abil-
ity to control factors as needed for performing infection control
through perceiving the ease and difficulty of performing infection
control against MDROs [20]. In other words, perceived behavior-
al control can be improved by providing support for resources
needed for infection control against MDROs and removing fac-
tors hindering infection control. In a previous study, the greatest
difficulty in properly performing infection control of MDROs in
ICUs was found to be a lack of time [18], and these study results
suggest that because ICU nurses take care of patients with high
disease severity, they generally have to manage heavy workload
and thus do not have a sufficient time to perform their duties
while complying with MDRO infection control guidelines. The
results of the 2017 (2nd) Appropriateness Evaluation of ICUs
showed that the mean nurse-to-bed ratio for ICU nurses was low-
er in general hospitals than in tertiary general hospitals [13], and
these results suggest that there is a need to consider methods for
ensuring adequate nurse staffing levels in order to improve the
performance of infection control against MDROs. In addition, a
study on the performance of infection control against MDROs in
ICU nurses of general hospitals [ 18] found that the level of per-
formance was lower in isolation areas, and this lower level of per-
formance in isolation areas was related to the fact that hospitals
participating in the research failed to secure adequate space for
isolation in the ICU. Actually, according to the results of the Ap-
propriateness Evaluation of ICUs, the percentage of hospitals with
the ICU equipped with isolation rooms was found to be lower in
general hospitals than in tertiary general hospitals [13], and these
results suggest that strict isolation of patients with MDRO infec-
tions requires appropriate administrative support. Therefore, in
order to increase perceived behavioral control regarding infection
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control against MDROs among ICU nurses of general hospitals, it
is necessary to find feasible, practical strategies to improve hin-
drance factors such as a lack of time, heavy workload, and a short-
age of physical and human resources in relation to factors hinder-
ing infection control against MDROs that may occur in the work
environment of ICUs.

In this study, since attitude toward infection control against
MDROs did not have a significant correlation with intention or
performance, attitude was excluded from mediation analysis.
Consistent with the results of the present study, previous studies
of infection control performance among nurses [17,23] reported
that attitude did not influence infection control performance. In
this regard, considering that attitude refers to the level of positive
or negative evaluation on MDRO infection control behavior but
the performance of infection control is a moral behavior that may
influence the health status of others, subjective norms are more
important than a positive or negative attitude with respect to the
performance of infection control [28]. According to Ajzen, be-
haviors with stronger social aspects are more influenced by per-
ceived behavioral control representing the individual’s confidence
about performance of behavior or by subjective norms reflecting
the influence of significant people for the individual than the atti-
tude of the individual [30].

Infection control against MDRO:s is typically likely to be re-
garded as a low-priority task in clinical practice if there are prob-
lems such as heavy workload, a lack of time or poor accessibility
to available facilities. Therefore, there is a need to develop strate-
gies to strengthen subjective norms by presenting positive results
obtainable through proper infection control against MDROs,
such as a decrease in the incidence rate of MDRO infections, rath-
er than pressuring or requiring individuals to have a positive atti-
tude toward infection control against MDROs. It is also necessary
to develop interventional programs including strategies for the
enhancement of perceived behavioral control in order to improve
ICU nurses’ capacity to deal with difficult situations by utilizing
various resources. The development and application of such inter-
ventional programs are expected to help to enhance behavioral in-
tention and performance regarding infection control against
MDRGOs in ICU nurses.

Conclusions

This study attempted to investigate factors influencing the per-
formance of infection control in ICU nurses of general hospitals
based on the theory of planned behavior, and verify the mediating
effect of intention, which acts as a motivation factor for perform-
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ing a behavior, in order to provide basic data for the development
of interventional strategies for the enhancement of infection con-
trol against MDROs.

With respect to relationships between general characteristics of
participants and infection control against MDROs, differences
between attitude, subjective norm, perceived behavioral control,
intention, and performance regarding infection control against
MDROs according to general characteristics of participants were
examined. As a result, general characteristics of participants were
found to have no significant effect on variables related to infection
control. In terms of relationships between major variables from
the TPB, although subjective norm, perceived behavioral control,
and intention regarding infection control of MDROs were signifi-
cantly positively correlated with the performance of MDRO in-
fection control. However, attitude toward infection control of
MDROs did not have a significant correlation with the perfor-
mance of MDRO infection control, so attitude was excluded from
the analysis to verify the mediating effect of intention. The media-
tion analysis for the mediation effect of intention revealed that in-
tention had a full mediating effect in the relationship between
subjective norm and MDRO infection control performance, and
it had a partial mediating effect in the relationship between per-
ceived behavioral control and performance. As a result, subjective
norm, perceived behavioral control, and intention were identified
as factors affecting MDRO infection control performance among
ICU nurses of general hospitals. These study findings suggest that
in order to elicit changes in individuals’ behavior, it is necessary to
enhance perceived behavioral control and subjective norms and
thereby increase behavioral intention through measures such as
removing factors hindering behavior, utilizing the observer effect,
providing continuous feedback, and creating an organizational
culture for strengthening infection control against MDROs. How-
ever, this study has limitations in generalizing research findings
because participants were selected by convenience sampling
among ICU nurses of six general hospitals located in a single re-
gion, and MDRO infection control behavior was studied by using
data was collected not by direct observation but through a self-re-
ported questionnaire survey. Therefore, based on the findings of
the present study, this study presents the followings suggestions.
First, since this study collected data from ICU nurses in general
hospitals located in a single region, there is a need to conduct rep-
lication research by expanding the target region and sampling a
larger population. Second, it is also necessary to develop interven-
tion programs to enhance infection control performance of
MDROs among ICU nurses in general hospitals, based on the
findings of this study.
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