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Background & Aim: Nurses worldwide face serious challenges in dealing with
infectious diseases. A transmission prevention model is expected to be a strategy to
overcome these challenges. To date, most of the available models are in the form of
disease prevention models primarily implemented to detect infections. In contrast, only
a few models are implemented to improve disease transmission prevention behavior,
especially in nurses. This study aims to find a model of infection transmission
prevention adopted from the aids risk reduction model.

Methods & Materials: This study was an analytic observational study and employed
a cross-sectional approach. This study was conducted in two hospitals in Makassar City
and involved 123 respondents. The data were analyzed using multiple linear regression
tests.

Results: This study finds that there is a correlation between organizational factors and
nurses' commitment (b=.268) (p=.003); there is a correlation between self-justification
and nurses’ self-labeling as at-risk individuals of contracting the disease (b=-.180)
(p=.049); there is a correlation between labeling and actions to reduce the risk of
disease transmission (Enactment) (b=.255)(p=.001); there is a correlation between
nurses' commitment and enactment (b=.651)(p=.001).

Conclusion: The risk reduction model could represent the nurses' disease transmission
prevention behavior.

Introduction

Nurses are health workers who are at
a high risk of exposure to pathogens during
daily practices; this is possible because they
frequently contact patients (1). The World
Health Organization (WHO) estimates that of
35 million healthcare workers worldwide, 3
million of them have annually experienced
needle stick injury on pathogens transmitted
through blood (2). This condition agrees with
the findings of a previous study showing that
most health workers do not follow standard
precautions; consequently, they are at high
risk of exposure to infectious diseases when
not adopting standard prevention protocols,
and they probably transmit infectious diseases

to patients (3). Inadequate compliance with
infection prevention and control standards has
put millions of patients and healthcare workers
globally, especially nurses, at risk of infectious
diseases, including hospital-acquired infection
(HAI) (4). In addition, the hospital is one of the
most dangerous workplaces that can cause
injuries and occupational diseases. The
number of injuries and occupational diseases
in hospitals ranks first among other
workplaces, such as construction and
manufacturing (5).

Given the importance of person-to-
person transmission in the spread of infectious
diseases, it is critical that infectious disease
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models appropriately represent human
behavior in terms of infection prevention (6).
These models are crucial for planning
responses to infectious disease outbreaks as
well as improving our understanding of
potentially novel disease strains (1). To date,
the majority of available models on disease
transmissions have only focused on infection
detections, such as the Susceptible-Exposed-
Infectious-Recovered  (SEIR) infectious
disease epidemiology model (7) and spatial
dynamics of an epidemic model with nonlocal
infection (8).

Meanwhile, there are only limited
preventive models that improve disease
transmission prevention behavior, and there is
only one model, namely the aids risk reduction
model (ARRM) (9). This transmission
prevention model was introduced by Catania
(1990) and specifically aimed to prevent HIV
transmission; ARRM is made up of three
stages: variable labeling (when a person labels
or identifies himself as a risky individual),
commitment (when a person makes a decision
with multiple outcomes), and enactment (The
stage at which a person seeks and defines a
solution before enacting a predetermined
solution to perform a new behavior) (9).

The use of ARRM as a basic model in
disease transmission prevention practice in
nurses is based on the consideration that
ARRM focuses on social and psychological
factors that are hypothesized to influence the
labeling of high-risk behaviors as problematic,
commitment to changing high-risk behaviors
and seeking and enacting solutions to reduce
high-risk activities (3). In addition, this model
denotes hypothesized factors that influence
people's motivation to continue with the
change process over time (3). Meanwhile, the
findings of Schneider et al. (2010) suggest that
ARRM could be utilized by health workers to
increase an individual's commitment to HIV
prevention intervention in India (15).
Therefore, this study adopted the ARRM as a
model to find the most relevant disease
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transmission prevention model applied to
nurses.

In addition, the ARRM could function
as the basis to develop interventions (10), gain
insights from healthcare workers, develop the
intervention by identifying key issues to help
or hinder adherence to infection prevention
and control practices (11) and deal with
challenges of developing appropriate disease
transmission prevention programs for health
professionals. This study has conducted a
preliminary survey to determine the nurses'
actions to prevent disease transmission and
employed observation sheets that refer to the
guidelines of the standard precaution (12). The
previous study discovered that the standard
precaution had not been optimally
implemented because only 67.9% of the
nurses implemented it. Such a condition
increases the risk of contracting diseases in
nurses.

To create a low risk of transmission in
nurses, this study conducted trials of disease
transmission prevention models applicable to
nurses. Therefore, this study adopted and
modified the ARRM. This model was selected
because this model applies not only to patients
but also to health workers. This study
specifically tested the ARRM concept by
modifying the model flow to find a base model
and solve the problem of disease transmissions
in nurses and patients in hospitals. Moreover,
this study was conducted to discover a model
as a new approach to preventing transmission
in nurses in hospitals.

Methods

This study was an analytic
observational study and employed a cross-
sectional approach. The study was conducted
in two hospitals in Makassar, Indonesia, from
2015 to 2016.

The respondent of this research was
123 nurses who were selected using
consecutive  sampling. However, four
respondents dropped out. Thus, the sample
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size, until the completion of the study, was 119
respondents. The sample size employed
software for sample size determination in
health studies and obtained a minimum
sample size of 86 respondents. To anticipate
errors, the number of samples was added to
25% of the total sample. The inclusion criteria
were charge nurses with minimum bachelor's
education and informed consent to participate
in this study. Meanwhile, the exclusion criteria
were nurse managers and nurses not attending
this research.

Before collecting the data, the
researchers developed research instruments. The
development of instruments is carried out in
three stages: (1) preliminary consideration, (2)
development and translation, and (3) validation.
The questionnaire of this research includes a
self-justification questionnaire, a questionnaire
of organizational factors of transmission risk
reduction, a labeling questionnaire, commitment
questionnaire, and an enactment questionnaire.
The Pearson product-moment correlation and
Alpha Cronbach were used to assess the
instrument's validity and reliability. The
instruments of this research were valid and
reliable with the following scores: self-
justification (r count: 0.330-0.655) (0.714),
organizational factors (r count: 0.316-0.942)
(0.818), labeling (r count: 0,318-0,515)
(0.618), commitment (r count: 0,317-0,959)
(0.837), and enactment (r count: 0,325-0,834)
(0.658). The multiple linear regression test

was employed to identify the influence of
independent and dependent variables before
proceeding with path analysis. All analyses
were conducted using the Statistical Package
for Social Sciences of version 22.0 from IBM,
Armonk, NY, the US. Data with a p-value of
<.05 is considered statistically significant.
Meanwhile, the missing data were excluded
from all analyses.

Ethical approval for this trial was
obtained from the Institutional Review Boards
in Surabaya, Indonesia (433-KEPK). All
participants received documents explaining
the ethical considerations of this survey. They
were informed that their participation was
voluntary and would not cause any
disadvantages. Moreover, they were allowed
to withdraw from the study at any time without
prejudice.

Results

Table 1 shows that the majority of
nurses are between the ages of 26 and 35
(49.6%) and are female (81.5%). Nurses'
perceptions of organizational conditions in
hospitals related to disease transmission
prevention (organizational factors) are mostly
good (52.1%). Furthermore, 59.7% of nurses
have external self-justification, 85.7%
strongly commit to preventing transmission,
and disease prevention practices are rated as
good (enactment) (82.4%).

Table 1. Characteristics of respondents and distribution of organizational factors, self-justification, labeling, commitment,
and enactment of nurses

Characteristics of respondents n %

Age group (years)

<26 9 7.6

26-35 59 49.6

36-45 47 395

>45 4 3.4

Total 119 100.0
Gender

Male 22 18.5

Female 97 81.5

Total 119 100.0
Level of education

Bachelor of Nursing 74 62.2

Professional Nurse Program 45 37.8

Total 119 100.0

Organizational factors
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Less good 57 479

Good 62 52.1

Total 119 100.0
Self-justification

External 71 59.7

Internal 48 40.3

Total 119 100.0
Labeling

Weak 48 40.3

Strong 71 59.7

Total 119 100.0
Commitment

Weak 17 14.3

Strong 102 85.7

Total 119 100.0
Enactment

Less good 21 17.6

Good 98 82.4

Total 119 100.0

Table 2 shows the organizational
factors significantly affect the self-justification
of the nurses. The nurses who perceive that the
hospital performs poor organizational factors
in disease transmission risk reduction tend to

use external self-justification. In contrast, the
nurses who perceive that the hospital performs
good organizational factors in disease
transmission risk reduction tend to use internal
self-justification.

Table 2. Correlates of organizational factors on nurses' self-justification, labeling, commitment, and enactment to reduce the
risk of disease transmission

Self-justification Labeling

Organizational b b
factors External Internal p Weak Strong p

n Y% n % n % n %
Less good 39 68.4 18 31.6 21 36.8 36 63.2
Good 32 51.6 30 48.4 .003 268 27 435 35 56.5 24 119
Total 71 59.7 48 40.3 48 40.3 71 59.7

Commitment Enactment
Weak Strong Inadequate Adequate

n Y% n % n % n %
Less good 36 63.2 21 36.8 001 328 13 22.8 44 77.2 33 040
Good 25 40.3 37 59.7 8 12.9 54 87.1
Total 61 513 58 48.7 21 17.6 98 82.4

Table 3 shows that the nurses' more
internal self-justification will create stronger
self-labeling as at-risk individuals of
contracting the disease, nurses' more internal
self-justification will create a stronger
commitment to reduce the risk of disease
transmission, the nurses’ more internal self-
justification will create more significant
actions to reduce the risk of disease
transmission. Table 3 shows the percentages
of nurses who have strong labeling and strong
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commitment. This finding indicates that the
nurses' stronger self-labeling as at-risk
individuals will lead to a stronger commitment
to reduce the risk of disease transmission, the
nurses' stronger commitment to reduce the risk
of disease transmission will result in better
actions to reduce the risk of disease
transmission, nurses' stronger self-labeling as
at-risk individuals will result in better
enactment to reduce the risk of disease
transmission.
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Table 3. Correlates of nurses' self-justification on labeling, commitment, and enactment to reduce the risk of disease
transmission

Labeling Commitment Enactment )4 b
Self-
justification Weak Strong p b Weak Strong p b Inadequate Adequate
n % n % n % n % n % n %
Internal 21 362 37 638 9 155 49 845 23 39.7 35 60.3
External 27 443 34 557 .04 -18 8 131 53 8.9 2 .1 36 59.0 25 41.0 40 -.07
Total 48 403 71 597 17 143 102 857 59 49.6 60 50.4

Correlates of nurses' labeling on commitment and enactment & nurses' commitment on enactment to reduce risk of disease transmission

Commitment Enactment Enactment b
Labeling Weak Strong p b Inadequate Adequate p b Commitment Inadequate Adequate
n % n % n % n % n % n %
Weak 26 54.2 22 458 9 188 39 813 Weak 13 21.3 48 8.7
Strong 35 49.3 36 507 2 .1 12 169 59 831 .00 2 Strong 8 13.8 50 862 .00 .65
Total 61 513 58 487 21 176 98 824 Total 21 17.6 98 824

The findings of this study indicate that
there are different stages in the practice of
preventing disease transmission in nurses than
Catania described (ARRM). The risk
reduction model (RRM) could represent the
nurses' disease transmission prevention
behavior. Nurses labeling themselves as at-
risk individuals (labeling), could directly
reduce the risk of disease transmission
(enactment). Moreover, they could directly
commit (commitment) and reduce the risk of
disease transmission (enactment) without
labeling stages. In contrast, Catania (1990)
demonstrated that a person who labels himself
at-risk does not commit to changing his risky
behavior but will leave the stage; thus, he
could not continue to the enactment stage (14).

The Risk Reduction Model explains
behavior patterns for preventing disease
transmission among nurses. This
understanding can serve as the foundation for
designing infection control policies in
hospitals to enhance the safety and security of
the nursing work environment. Moreover, in
nursing education, it is essential to
comprehend high-risk behavior patterns
associated with daily nursing practice and the
factors that influence them. RRM outlines a
behavior model for disease transmission
prevention and its determinants to continue the

168

process of change that is influenced by internal
and external influences over time. This is the
knowledge that nursing students can use in
clinical practice.

Discussion

The trial on the flow modification
conducted in the aids risk reduction model
(ARRM) has revealed that the ARRM
concept (9), which was originally devoted to
reducing the risk of contracting HIV/AIDS, is
also applicable to reduce the risk of various
disease transmission in nurses. We call this
condition the risk reduction model (RRM).

The application of RRM can be a
major strategy to improve the prevention
behavior of infectious disease transmission in
nurses. This is possible because they are at risk
of contracting and transmitting hospital-
acquired infections while providing nursing
care (13). The nurses' efficient knowledge,
good attitudes, and best practices in infection
prevention and control could decrease hospital
infection rates. Negative attitudes to prevent
nosocomial infections are related to the risk of
infection transmission through the blood and
body fluids of patients and nurses. Infections
in health workers can also affect the quality of
hospital services. In addition, poor infection
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prevention and control have put nurses at
increased risk of contracting infectious
diseases while serving patients (14).

In addition, RRM is crucially applied
to nurses because many studies have proven
that nurses are highly at risk of contracting
diseases from patients. Moreover, previous
findings show that infectious diseases
significantly contribute to the morbidity and
mortality of health workers in Sub-Saharan
Africa, and nurses involved in direct patient
care are at increased risk of nosocomial
infections and other infections (15). These
findings are supported by Sapkota and Koirala
(2020), who have discovered that more than
50% of health workers experience health
hazards, such as needle stick injuries, due to a
lack of knowledge and standard precautionary
practices (17). Meanwhile, another study has
discovered that the average risks of virus
transmission through blood-borne in a
pinprick accident are 30% for the Hepatitis B
virus, 3% for the Hepatitis C virus, and 0.3 %
for HIV (18). These findings confirm that
nurses are particularly at risk of contracting the
disease from patients.

Meanwhile, this research has found
that organizational factors influence the nurses
to be involved in the risk reduction model
(RRM). Organizational factors also greatly
influence the nurses' commitment to reducing
risks. Thus, they could perform risk reduction
behavior of disease transmission. There are
nine indicators to measure occupational safety
climate: 1) management commitment, 2)
management communication, 3) occupational
safety regulations and procedures, 4) work
environment, 5) supervision environment, 6)
nurse involvement, 7) appreciation of risk, 8)
work pressure, and 9) competence conformity
(29).

The organizational factor indicators in
the hospital, management support, human
resources, facilities, and infrastructure are
parts of the successful implementation of
infection control and prevention (20). In
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addition, work environment factors affect the
availability of facilities to obtain information
about infection prevention. Thus, the hospital
management should facilitate the procurement
of all infection prevention materials. Health
workers generally consider that the available
space in the physical environment is pivotal to
facilitating the management and control of
cross-contamination  (15). In  addition,
leadership factors influence compliance, and
cultural practices are related to organizational
issues that encourage or hinder the use of
standard precautions.

These aspects can be successful with
the support of good management
communication and affect the nurses' behavior
in applying the hospital SOP. Good
communication will increase the perception of
risks and intentions and influence safety
behavior. A person will perform good
behavior if he has a perception of risks and
intentions and is influenced by external
variables that create a safety climate (21).
Good communication between hospital
management and the nurses is a strategy to
improve the safety climate so that
occupational injuries can be prevented (22). In
addition, the nurses should be directly
involved in the safety climate because when
they have the opportunity to contribute to
safety planning in hospitals, they will more
significantly control hazards and prevent work
accidents (23). Health workers report that they
need support to get the right evidence. For
example, the participants want valid proof of
effective hours to implement PPE items.
Moreover, the support of an infection control
team will be helpful.

Furthermore, this study has found that
organizational factors affect the nurses' self-
justification, which is correlated with the
labeling elements in RRM. Self-justification
relates to the reasons for rationalizing their
using or not using the standard precaution
(24). Self-justification is also useful to resolve
psychological stress (25). The nurses who own
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a fairly good perception of management
commitment, rules and procedures, work
environment,  supervision  environment,
involvement, and risk appreciation tend to use
external self-justification; in contrast, the
nurses who have a good perception tend to use
internal self-justification (26). The motivated
reasoning theory postulates that the need for
self-justification could indirectly escalate
commitment  through  other  cognitive
processes. Nevertheless, the nurses who have
been trained with standard precaution
knowledge sometimes do not perform their
duties following this standard due to various
reasons to justify their previous actions (self-
justification) (27). This finding agrees with
previous studies that the culture of
complacency at work has made health workers
less likely to obey infection prevention and
control (IPC) guidelines (28).

Labeling is the first stage in the RRM.
An individual who labels himself at risk of
contracting the disease can directly perform
measures to prevent disease transmission in
the third stage (enactment). The successful
implementation of protective measures could
ensure the safety of medical staff and patients
(29). This condition also describes a belief
stating that certain behavior patterns could
reduce the disease transmission risk in an
individual. Besides performing measures to
prevent disease transmissions, such as self-
labeling, commitment, and enactment, other
strategies can also be applied to minimize
infection. These comprise quickly tracking
patients to clinic appointments, minimizing
hospital overcrowding, managing patients
outside the hospital, providing separate wards
for contaminated patients, and restricting
visitors (30).

Conclusion

The risk reduction model (RRM) is
the latest approach to reducing the risk of
various disease transmissions in nurses.
ARRM can only be used for systematic or
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sequential  risk  reduction of disease
transmission but cannot accommodate
unsystematic ~ behavior. RRM can
accommodate these shortcomings. The nurses
who performed self-labeling can do the
enactment stages without having a strong
commitment to their behavior. Commitment is
necessary and will probably emerge gradually,
and the benefits of risk reduction measures
will be perceived by the nurses. In addition,
other internal and external factors in nurses
must be investigated to strengthen the practice
elements of disease transmission prevention in
this model (RRM).

Our study Limitations/Potential
Sources of Bias, Self-reporting from nurses
may have introduced memory bias with either
over-reporting or underreporting depending
on the person's behavior in recent past
information, which may have led to
information bias.
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