Jurnal Kebidanan dan Keperawatan Aisyiyah e-ISSN 2477-8184
Vol. 21, No. 1 (2025), pp. (50-61) p-ISSN 1858-0610

@ https://doi.org/10.31101/jkk.3992
N

Original Research Paper

Developing a model for the implementation of standard precautions of
infection control

I Agung Ponco Nugroho*®, Tri Ismu Pujiyanto

Master of Nursing, Faculty of Nursing and Health Sciences, Universitas Karya Husada Semarang, Indonesia

@ iagungponco@gmail.com

Submitted: January 15, 2025 Revised: February 26, 2025 Accepted: April 29, 2025

Abstract

The prevalence of Healthcare Associated Infections (HAISs) continues to rise, posing an increased risk of morbidity
and mortality. One of the key efforts to prevent and control disease transmission between patients and healthcare
workers is the implementation of Standard Precautions in accordance with health protocols. This study aims to
develop a model for the implementation of standard precautionary measures by nurses. This research employed a
Research and Development (R&D) approach with a quasi-experimental design using a one-group pre-test and
post-test model. The population consisted of nurses working in inpatient wards, selected using purposive
sampling, with a total of 171 respondents. Inclusion criteria included nurses working in inpatient rooms, having
over one year of work experience, and willingness to participate in the study. Data were analyzed using descriptive
statistics, the Wilcoxon test, and Structural Equation Modeling (SEM) with AMOS. Results showed that the
majority of participants had good knowledge (87 respondents or 50.9%), good supervision (86 respondents or
50.3%), and good management support (85 respondents or 49.7%). Factors influencing compliance with standard
precautions included knowledge (p = 0.000), supervision (p = 0.000), and management support (p = 0.000). The
mean compliance score before the intervention was 67.99, increasing to 74.46 after the intervention. The
development of a training module was found to be effective in improving nurses’ compliance with standard
precautions (p = 0.000 < 0.05). SEM analysis confirmed the significant influence of knowledge, supervision, and
management support on compliance with standard precautions, with p-values < 0.05.
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1. Introduction

Patient safety is a top priority in nursing care, particularly in the prevention of cross-infection,
commonly referred to as Healthcare Associated Infections (HAIs) (Kemenkes RI, 2018). According to
the World Health Organization (WHO), the prevalence of HAIs is estimated to be 8.7% across 14
countries. The incidence has been reported at 5% in North America and parts of Europe, and
approximately 40% in several countries in Asia, Latin America, and Africa (CDC (Centers for Disease
Control and Prevention), 2022). In developed countries, the prevalence reaches 7.6%, while in
developing countries it is higher, at 10.1%, with variations ranging from 5.7% to 19.1% (CDC (Centers
for Disease Control and Prevention), 2022). In Southeast Asia, the prevalence is around 20%. Notably,
Malaysia reported the highest rate of phlebitis at 12.7%, while Indonesia reported an alarming 50.11%
(CDC, 2021). Among healthcare workers, more than 8 million cases of exposure to blood or other
bodily fluids have been reported. The most common route of contamination is through sharp instrument
injuries (such as needles, surgical tools, and scalpels), accounting for 82% of cases. Other modes of
exposure include contact with mucous membranes of the eyes, nose, or mouth (14%), and contact with
peeled or damaged skin (3%). While the national prevalence of HAIs remains unclear, a survey
conducted by Perdalin Jaya and Prof. Dr. Sulianti Saroso Hospital across 11 hospitals in Jakarta revealed
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the following nosocomial infection rates: Surgical Site Infections (SSIs) at 18.9%, Urinary Tract
Infections (UTIs) at 15.1%, Primary Bloodstream Infections (BSIs) at 26.4%, Pneumonia at 24.5%,
other respiratory tract infections at 15.1%, and other infections at 32.1%. In Central Java, the prevalence
of phlebitis among patients receiving intravenous therapy reached 34% (PERSI, 2021).

The Centers for Disease Control and Prevention (CDC) in the United States reported that 36% of
infections acquired during hospital care could be prevented through strict management and adherence
to proper patient care protocols (Soedarto, 2020). The rising prevalence of HAIs poses an increasing
risk of morbidity and mortality. Contributing factors include invasive medical interventions, poor
hospital environmental hygiene standards, and inadequate hygiene practices among healthcare staff and
patients (Gugliotta et al., 2020). Efforts to prevent and control infections focus on the implementation
of Standard Precautions (Kemenkes RI, 2018).

Standard precautions are often not properly implemented by nurses in hospitals due to nurse-related
factors. Negligence in adhering to standard precautions increases the risk of infection-related problems.
Previous studies have shown that infection prevention (universal precautions) is influenced by three
major factors: predisposing factors (such as individual characteristics, knowledge, attitudes, and
beliefs), enabling factors (such as the availability of facilities and healthcare infrastructure), and
reinforcing factors (such as behaviors, attitudes, and support systems) (Runtu et al., 2020). Infection
prevention practices are significantly influenced by knowledge (p = 0.015), attitudes (p = 0.013), and
actions (p = 0.012) (Maharani et al., 2022), knowledge and training (Yotlely et al., 2019; Da’seh et al.,
2023), knowledge (Noviantari et al., 2023), as well as the safety climate, availability of resources and
facilities, and access to information and training, in supporting compliance with the implementation of
standard precautions (Pradnyana & Muliawan, 2021). Management support, including guidance on
implementing standard precautions and supervision, also plays a key role (Arifin et al., 2020).

The inadequate implementation of standard precautions is often attributed to nurses' lack of
awareness in applying procedures according to established Standard Operating Procedures (SOPs)
(Nasiri et al., 2019; Emilia et al., 2024). Efforts to improve compliance have focused on developing
training programs for infection prevention. However, previous studies have not addressed the
development of a specific training module on standard infection precautions. The development of
behavioral models for infection prevention has identified several influencing variables, including
supervision (27.50%), infrastructure (9.87%), infection prevention and control (IPC) training (10.44%),
compensation (16.97%), work climate (10.78%), and work motivation (8.15%) (Ardiani, 2022). The
advancement of nursing theory involves various levels, including philosophical theory, grand theory,
nursing theory, middle-range theory, and practice theory (Iriani et al., 2023). The development of
nursing models aims to enhance awareness, willingness, and the ability to live a healthy life (Mane et
al., 2023). Such development serves as a conceptual framework in nursing practice (Arofiati, 2021),
helping bridge the gap in decision-making by integrating the totality of human needs into clinical
judgment (Riegel et al., 2021). Professional nursing development must be supported by relevant theories
and models, research-based innovations, and practical implementation (Desmawati, 2021). Improving
compliance with infection prevention measures can be achieved by applying conceptual nursing models
(Susanto et al., 2023).

This study focuses on the development of a structured and systematic training module aimed at
improving healthcare workers' compliance with standard infection precautions. The module includes
periodic evaluations and a feedback mechanism to enhance the effectiveness of standard precaution
implementation. Additionally, the research proposes the integration of digital technology for delivering
the module content and real-time monitoring of healthcare workers' compliance. The primary objective
of this study is to analyze the development of a model for implementing standard precautions among
nurses in inpatient care settings.
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2. Research Method

This study employed a Research and Development (R&D) method with a quasi-experimental
approach. The design used was a one-group pre-test and post-test design. The population in this study
consisted of nurses working in the inpatient wards at Mardi Rahayu Hospital, Kudus. The sampling
technique used was purposive sampling. Sample selection was based on specific criteria, including the
inclusion criteria: nurses working in the inpatient wards at Mardi Rahayu Hospital who had worked for
more than one year and were willing to participate as respondents. The exclusion criteria were nurses
assigned outside the ward or on leave, nurses in structural (administrative) positions, and those who
declined to participate. The sample size was calculated using Slovin's formula, resulting in a total of
171 respondents. This study received ethical approval from the Ethics Committee of Universitas Karya
Husada  Semarang, @ Master's  Program  in  Nursing, @ with  approval = number:
135/KEP/UNKAHA/SLE/X1/2024.

Data were collected quantitatively through questionnaires completed by the respondents. The
questionnaire consisted of items on education level, knowledge, supervision, management support, and
standard precautions. The questionnaire underwent validity testing using Pearson’s product-moment
correlation and reliability testing using Cronbach's alpha, with the following results:

Table 1. Validity and Reliability Test of Research Questionnaire

1  Knowledge (consisting of 20 items) 0.542-0762 0.887
2 Supervision (consisting of 10 items) 0.630-0.895 0.939
3  Management Support (consisting of 10 items) 0.571-0824 0.921
4  Standard Precautions (consisting of 25 items) 0.607-0.840 0.967

Source: Primary Data, 2024

These results indicate that all questionnaire items for the study variables are valid, as the calculated
r-values exceed the critical r-value (0.444). The reliability test results show that all questionnaires are
reliable, with Cronbach's alpha values greater than the critical r-value (0.444). Data analysis in this
study was conducted using descriptive statistics, the Wilcoxon test, and Structural Equation Modelling
(SEM) with AMOS.

3. Results and Discussion
3.1.Result

Based on the questionnaires completed by 177 respondents, the study obtained the following results
for the variables: education, knowledge, supervision, management support, and standard precautions.

Table 2. Standard Frequency Distribution of Respondents Based on Standard Precautions Factors

Education Registered Nurse 169 98.8
Master’s in Nursing 2 1.2
Knowledge Good 87 50.9
Moderate 65 38.0
Poor 19 11.1
Supervision Good 86 50.3
Adequate 70 40.9
Poor 15 8.8
Management Support Good 85 49.7
Adequate 68 39.8
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Poor 18 10.5
Total 171 100.0
Source: Primary Data, 2024

The results of the study showed that the majority of respondents had an educational background as
registered nurses, totaling 169 respondents (98.8%), while those with a master’s degree in nursing were
2 respondents (1.2%). Regarding knowledge, most respondents were categorized as having good
knowledge with 87 respondents (50.9%), while the fewest were in the poor knowledge category with
19 respondents (11.1%). For supervision, the majority of respondents were classified as good, with 86
respondents (50.3%), and the fewest were in the poor category with 15 respondents (8.8%).
Management support was mostly rated as good by 85 respondents (49.7%), and the lowest category was
poor, with 18 respondents (10.5%).

Table 3. Frequency Distribution of Respondents Based on Compliance with Standard Precautions
Implementation

Pre 67.99 7.844 44 88
Post 74.46 10.638 44 91
Source: Primary Data, 2024

The compliance with the implementation of standard precautions had a pre-intervention score of
67.99 and a post-intervention score of 74.46.

3.1.1.Full Measurement Analysis

The results of the full measurement analysis showed that the construct variable dimensions formed
latent variables, and these indicators were declared valid because the factor loading values were > 0.5.
Indicators with low values were dropped, resulting in the following equation:

@ Goodness of Fit
GHl Square:398,292
Probality:,000

CFI:,929
RMSEA:,077
CMIN/df:2,001
degree of freedom:199

Figure 1. Confirmatory Factor Analysis Full Measurement
Source: Processed Data, 2024

The results of the modified model showed that the Goodness of Fit Index (GFI) met the required
criteria, with at least three indicators, and was therefore accepted. Convergent validity (construct
validity) testing indicated that the critical ratio (CR) values were greater than 1.96 and the p-values were
above 0.05 (with significance at *** p < (0.001), which means the indicators significantly represent the
dimensions of the construct variables forming the latent variables and are thus valid. Construct
reliability analysis showed that all variables had reliability coefficients above 0.7, indicating good
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construct reliability. Furthermore, the Average Variance Extracted (AVE) values for all variables were
above 0.5, demonstrating a high level of construct reliability. The normality test revealed a multivariate
critical ratio of 1.514, which is below the critical value of 2.58, indicating that the data are multivariately
normally distributed and free from outliers.

3.1.2.Full Model Analysis
The full model equation was modified by dropping indicators with low factor loadings. The
resulting model fit values are presented as follows:

RMSEA:,050
CMIN/df:1,421
degree of freedom:191

Figure 2. Full Model Analysis
Source: Processed Data, 2024

Based on the modification results, the goodness of fit values met the criteria for four indicators,
indicating a good fit and thus the model was accepted.

3.1.3.Hypothesis Testing
Hypothesis testing for the full model analysis was conducted using AMOS, with the results
presented in the form of Regression Weights output as shown in the following table:

Table 4. Regression Weights

Training <--- Knowledge 1,153 ,407 2,836 ,005 par 18
Training <--- Supervision ,708 227 3,124 ,002  par 19
Training <--- Support ,657 413 1,593 ,111 par 34
Precautions <--- Support ,541 ,057 9,415 **%  par 20
Precautions <--- Training ,010 ,031 ,334 , 739  par 21
Precautions <--- Knowledge ,062 ,028 2,181 ,029  par 22
Precautions <--- Supervision ,006 ,020 312 ,755 par 35

Source: Primary Data, 2024

The hypothesis testing results on the influence between variables showed that the path analysis
for knowledge yielded a p-value of 0.000 (< 0.05) and a critical ratio (C.R.) of -2.360 (>]1.645)),
indicating a significant effect. For supervision, the p-value was 0.755 (> 0.05) and C.R. was -0.312 (<
1.645), showing no significant effect. For management support, the p-value was 0.000 (< 0.05) with a
C.R. of 9.415 (>]1.645]|), indicating a significant positive effect. These results demonstrate that
knowledge and management support have a significant direct positive influence on nurses’ adherence
to standard precautions at Mardi Rahayu Hospital, while supervision does not have a significant effect.
Therefore, the hypothesis is accepted.
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3.2.Discussion
3.2.1.Education

The study found that the majority of respondents, totaling 169 (98.8%), held a professional
nursing degree (Nursing Profession), while 2 respondents (1.2%) had a master’s degree in nursing.
Nurses with a professional nursing education are expected to possess adequate competencies in
cognitive, affective, and psychomotor domains, enabling them to perform their duties and
responsibilities in accordance with the applicable standard operating procedures in their work
environment, including the implementation of universal precautions (Sagita, 2020). Research by Kamil
(2020) also indicated that the majority of respondents had professional nursing education. Professional
nursing education shapes the knowledge necessary for delivering nursing care. Education level
represents a long-term process involving systematic and organized procedures through which
managerial staff acquire conceptual and theoretical knowledge aimed at general objectives (Yuliati,
2021).

Education is related to compliance with standard precautions, where better education shapes
compliance behavior in infection prevention as a form of nurses’ performance in healthcare services
(Boro & Hariyati, 2020). Nursalam (2020) states that education is a long-term process involving
systematic and organized procedures through which managerial personnel acquire conceptual and
theoretical knowledge for general purposes. Education influences nurses’ thinking and actions,
including adherence to universal precautions (Yuliati, 2021). Infection prevention efforts are carried
out through education, which is a process of teaching knowledge, specific skills, and attitudes so that
nurses become more skilled and capable of carrying out their responsibilities according to standards
(Hadi et al., 2021; Emilia et al., 2024). Education determines the level of an individual’s compliance,
whereby higher education leads to better compliance. Higher education (professional level) fosters
positive attitudes and behaviors that support the implementation of universal precautions (Ghabayen et
al., 2023).

3.2.2. Knowledge

The study found that most respondents had good knowledge of standard precautions, with 87
respondents (50.9%) categorized as having good knowledge. This good knowledge is reflected in
respondents’ agreement with the concepts of universal precautions. Universal precautions serve as
guidelines that must be followed, making understanding (knowledge) a critical aspect of implementing
these actions. Providing accurate information enhances nurses’ understanding and confidence (Al-
Faouri et al., 2021). Respondents’ knowledge covered definitions of infection, types of nosocomial
infections, risk factors, modes of transmission, preventive measures, and standard precautions
(Ghabayen et al., 2023). Mahdizadeh et al. (2021) explained that knowledge about infections and their
prevention must be adapted and modified to the new realities of the environment and must follow the
individual knowledge formation process. Most knowledge of universal precautions falls into the good
category for certain items, while specific actions remain lacking, influenced by nurses’ education and
length of work experience (Aryanto et al., 2023).

The study found that the smallest portion of respondents, 19 individuals (11.1%), fell into the
category of having poor knowledge. This lack of knowledge regarding infections and standard
precautions is associated with the acquisition of inaccurate or unclear information due to numerous
ambiguous issues (Da’seh et al., 2023). Yanti (2021) in a study involving 210 nurses in Bali, found that
56.2% of nurses had moderate knowledge about hand hygiene as an infection prevention measure. This
was attributed to the complexity of infection prevention procedures and modes of transmission,
resulting in nurses’ understanding being categorized as moderate. Aisyiah et al. (2020) reported that
among 77 healthcare workers in Padang, 41.6% had insufficient knowledge. This deficiency was caused
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by barriers to receiving information, leading to inadequate understanding of infection transmission
processes. Similarly, Puspitasari (2020) and Emilia et al. (2024) explained that some respondents had
poor understanding of infection transmission, which was linked to the acquisition process of
information where invalid or incomplete information resulted in insufficient comprehension.

3.2.3.Supervision

The study found that the majority of respondents, 86 individuals (50.3%), rated supervision as
good. This result indicates that nursing managers have effectively planned, guided, directed,
encouraged, improved, and evaluated the implementation of standard precautions. Evidence from
respondents shows that IPCN nurses teach proper handwashing techniques, conduct evaluations of
nurses’ compliance with hand hygiene, instruct on the decontamination process of medical instruments,
and observe the decontamination procedures. Supervision also demonstrated a correlation with
adherence to the implementation of standard precautions. Widiawati (2020) stated that effective
supervision encourages improved compliance with standard precautions. Arifin et al. (2020) confirmed
that supervision is associated with the practice of universal precautions. Conversely, Nurhandini (2020)
revealed that inadequate nursing supervision leads to ineffective implementation in planning and
supervision techniques.

The study explains that supervision is essential for improving nurses' performance. Supervision
is closely related to the implementation of universal precautions. It is defined as the efforts of nursing
managers (head nurses) in planning, guiding, directing, encouraging, improving, and evaluating the
application of universal precautions (Arifin et al., 2020). Continuous and effective supervision by
nursing managers ensures the delivery of nursing care that complies with nursing practice standards
(Seniwati et al., 2022). Supervision encompasses all activities believed by management to help achieve
administrative goals (Erita, 2021). Successful patient safety programs are supported by the role of
nursing managers through supervisory activities (Maryani et al., 2024). The implementation of a patient
safety culture is partly determined by the supervision provided by head nurses. The supervisory role of
the head nurse is critical in ensuring proper actions in service delivery (Rahmadiana & Mulyana, 2020).
The primary purpose of head nurse supervision is to enhance nurses’ knowledge and competence
(Maryani et al., 2024). However, insufficient supervision by head nurses is often due to their heavy
workload, which limits their ability to conduct oversight, provide technical guidance, and effectively
support staff (Irawati, 2022).

3.2.4.Management Support

The study found that the majority of respondents, totaling 85 (49.7%), perceived management
support in the implementation of standard precautions as good. This strong support is reflected in
respondents’ answers, indicating that management prioritizes infection prevention, has established an
Infection Prevention and Control (IPC) committee, develops policies that support healthcare workers
in applying standard precautions, provides adequate facilities for infection control programs, formulates
regulations in the form of standard operating procedures, and addresses recommendations related to
infection prevention policies (Moralejo et al., 2020). Sagita (2020) highlights that management support
acts as a form of motivation from leadership; when nurses are well-motivated, they are more likely to
achieve organizational goals. Increased motivation leads to stronger commitment and clearer
identification with organizational roles. Leadership’s role in motivating staff is crucial for achieving
shared objectives. Additionally, providing training and information to nurses as a form of management
support significantly influences nurses’ adherence to standard precautions (Madamang, 2022).
Management support facilitates and motivates nurses in maintaining compliance (Nurmawati & Arofah,
2021).
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3.2.5.Training

This study employed training supported by a module developed by the researcher. The training
proved effective in improving compliance with the implementation of standard precautions. Adherence
to standard precautions in the medical field is crucial as it serves to protect both patients and healthcare
workers from potential risks of infection or disease transmission. The training aims to enhance nurses’
knowledge and skills. It introduces healthcare personnel to the latest guidelines and standards for
infection prevention, including proper use of personal protective equipment (PPE), correct handwashing
techniques, and medical equipment sterilization procedures (Ghorbanmovahhed et al., 2023).
Appropriate training can increase healthcare workers’ understanding of the importance of standard
precautions and the necessary steps to reduce the risk of nosocomial infections (Sahri et al., 2021).

Training is one of the efforts to improve nurses’ skills in using personal protective equipment
(PPE), especially when conducted periodically and continuously, thereby fostering habits and
compliance in following procedures (Sartelli et al., 2023). Training is designed to help healthcare
workers acquire knowledge, skills, and enhance attitudes and behaviors necessary to perform their
duties effectively. This implies that training should encourage workers to behave in accordance with
PPE usage policies, as it serves as a form of guidance aimed at promoting adherence to PPE protocols
(Wagner et al., 2023).

3.2.6.Implementation of Standard Precautions

The results of the study showed that the compliance score for the implementation of standard
precautions was 67.99 in the pre-test and increased to 74.46 in the post-test. Good compliance was
demonstrated by respondents’ consistent behaviors, such as washing hands before and after patient
contact, washing hands after contacting the patient’s environment, using hand sanitizer, wearing masks,
donning aprons before performing procedures that risk contaminating clothing, and using protective
equipment such as shoes, goggles, and head covers. Additionally, respondents adhered to proper
decontamination of instruments, medical waste management, linen handling according to guidelines,
periodic reporting, and the presence of designated personnel responsible for these tasks (Batran et al.,
2025). According to Hadi et al. (2021), compliance with standard precautions reflects nurses’ behaviors
influenced by individual, organizational, and psychological factors.

A study by [rawati (2022) found that 75% (24 respondents) demonstrated compliance in infection
prevention, while 65.6% (21 respondents) complied with hand hygiene practices according to standard
operating procedures (SOPs). Pradnyana & Muliawan (2021) found that 59.21% of respondents were
compliant in implementing standard precaution guidelines. Universal precaution actions represent a
behavior that reflects a state of mind, which appears as an individual’s response to external stimuli that
may be either passive or active. The study found that 49.7% of nurses working in inpatient care were
non-compliant or less compliant with the implementation of standard precautions (Aryanto et al., 2023).
The factor that determines nurses’ compliance in infection prevention is related to knowledge
(Ghabayen et al., 2023). The aspect of knowledge serves as a driving force in forming compliance in
infection prevention among nurses (Wong et al., 2022). Inadequate implementation of standard
precautions will result in unfavorable health consequences suffered by many individuals as a result of
medical errors (Al-Faouri et al., 2021; Yilma et al., 2024).

4. Conclusion

The results of the study showed that most respondents had good knowledge, with 87 respondents
(50.9%) in the good category; supervision was mostly in the good category with 86 respondents
(50.3%); and management support was also mostly in the good category with 85 respondents (49.7%).
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The development of the training module was effective in increasing compliance with standard
precautions among nurses in the inpatient ward, as indicated by a p-value of 0.000 < 0.05. The
development of the standard precautions module was reflected in the compliance score, which increased
from a pre-test score of 67.99 to a post-test score of 74.46. The SEM AMOS analysis showed a
relationship between knowledge, supervision, and management support with compliance to standard
precautions, as indicated by a p-value < 0.05.
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