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INTRODUCTION

Healthcare-associated infections (HAIS) constitute a
critical public health crisis,
significantly
morbidity, mortality, and healthcare expenditures [1,2].

patients worldwide and
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Abstract
Purpose: Compliance with standard precautions is essential to mitigate
healthcare-associated infections (HAIs) and occupational hazards. However,
behavioral gaps often persist despite institutional policies. This study aimed
to evaluate compliance with standard precautions among healthcare
workers at Universitas Gadjah Mada (UGM) Academic Hospital. Methods:
This cross-sectional study was conducted in 2024 among 120 healthcare
workers across the outpatient, inpatient, and emergency units at UGM
Academic Hospital in Yogyakarta. Participants were selected according to
predefined inclusion and exclusion criteria. Adherence was assessed using
the 20-item Compliance with Standard Precautions Scale (CSPS), with
responses recorded on a 4-point Likert scale (ranging from never to always).
Data were analyzed using descriptive statistics and the Kruskal-Wallis test
to assess the significance of demographic factors. Results: The mean
compliance score was 80.458, and 66.67% of participants were categorized
as having "Moderate" compliance. Critical deficits were identified in needle
recapping (Iltem 4; score 67/120) and ocular protection (Item 13; score
67/120). Work duration had no significant effect (p > 0.05), whereas
educational background significantly influenced compliance (p < 0.05), with
Diploma IV and Bachelor-graduated staff outperforming those with
advanced specialist or doctoral degrees. Compliance levels were consistent
across all workplace units, with no statistically significant differences (p >
0.05). Conclusion: Selective compliance remains a challenge in clinical
settings. Institutional interventions should move beyond theoretical
training to prioritize targeted behavioral reinforcement for staff at all
educational levels.

hospital-acquired infections;

Keywords: academic hospital; quality

improvement; standard precautions

In low- and middle-income countries, the burden is
particularly acute, with infection rates markedly higher
than in developed nations, often leading to prolonged
hospital stays and a substantial drain on limited clinical
resources [3,4]. As pathogens increasingly develop
antimicrobial resistance, preventing nosocomial

affecting millions of
increasing
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transmission has become a global priority [5]. Standard
Precautions (SPs), which encompass hand hygiene, use
of personal protective equipment (PPE), and safe
sharps management, serve as the primary defense
against the transmission of infectious agents between
patients and healthcare workers (HCWs) [6,7].

In the Indonesian context, SPs have been formally
codified under the Ministry of Health Regulation No. 27
of 2017. However, the scale of HAI transmission
remains a formidable challenge, necessitating a
rigorous evaluation of how these safety protocols are
internalized in high-stakes clinical environments [8,9].
Extensive research has used the Compliance with
Standard Precautions Scale (CSPS) to quantify
adherence to SPs among clinical staff worldwide [6,7].
Previous studies have consistently shown that although
hand hygiene compliance is often high due to intensive
institutional monitoring, other domains frequently lag
[10-13]. Research across various tertiary settings has
found that the clinical workforce often reaches a
compliance plateau, in which adherence remains at a
"Moderate" or "Good" level but falls short of the "High"
threshold required for total pathogen containment
[14-16]. Furthermore, the literature suggests that
demographic variables, such as professional tenure
and educational background, play a significant role in
shaping risk perception [12]. However, empirical
findings across diverse cultural and geographic
contexts remain inconsistent and occasionally
contradictory [10-13].

A significant research gap remains regarding the
specific behavioral nuances of HCWs in Indonesian
academic teaching hospitals, particularly selective
compliance. Most existing local studies focus on
general awareness rather than identifying specific
high-risk procedural failures [9]. Moreover, while the
global literature discusses the impact of education
[9-12], there is a lack of empirical evidence in the
Indonesian context on how different levels of academic
training influence the transition from theoretical
knowledge to clinical practice. Previous research has
often failed to explain why highly educated or
experienced staff might resort to heuristics or neglect
specific procedural safety measures despite their
advanced medical training. Furthermore, the influence
of the specific clinical workplace on compliance
remains a subject of debate. The varying pressures of
emergency units, inpatient wards, and outpatient
clinics may create distinct micro-cultures of safety. In
addition, few studies have examined whether
institutional IPC training leads to uniform adherence
across these diverse settings. Understanding whether
compliance deficits are unit-specific or systemic is

essential for effective administrative
interventions.

As a primary referral and teaching center,
Universitas Gadjah Mada (UGM) Academic Hospital
manages complex microbiological risks, and any
breach of standard precautions can have systemic
repercussions. This study aims to address the identified
gaps by conducting a comprehensive CSPS-based
analysis of HCWSs' compliance. Specifically, this
research seeks to correlate adherence scores with
educational background, workplace, and professional
tenure, providing an empirical foundation for targeted
interventions. By identifying the weakest links in the
infection control chain, this study aims to provide
strategic insights to inform the development of more
effective, context-specific biosafety training programs
in academic hospital settings.

developing

METHODS

Study design and setting

A cross-sectional, descriptive-analytic study was
conducted in 2024 to evaluate compliance with
standard precautions among HCWs at UGM Academic
Hospital, a tertiary-level teaching hospital in
Yogyakarta, Indonesia. This setting was selected for its
dual role as a referral center and a clinical training site,
which necessitates stringent adherence to biosafety
protocols. The study population comprised all active
healthcare professionals at the hospital. The minimum
sample size was determined using the Slovin formula
to ensure statistical representativeness.

The population was divided by professional role.
With a total population of N = 1000 and a margin of
error of 10% (e = 0.10), the estimated minimum sample
size was approximately 90 participants (n). The study
population comprised clinical staff, including nurses,
physicians, and specialists, who were actively involved
in direct patient care across outpatient clinics,
inpatient wards, and the emergency department. A
total of 120 HCWs were recruited using a purposive
sampling technique to ensure representation across
educational backgrounds and professional tenures.
Participation was voluntary, and all respondents
provided informed consent before data collection.

Participants were selected based on the following
inclusion criteria: 1) active HCWSs currently engaged in
clinical services, 2) personnel providing direct,
face-to-face patient care, and 3) a minimum clinical
tenure of two months at UGM Academic Hospital.
Exclusion criteria were applied to: 1) HCWs on active
leave (e.g., maternity, sick, or sabbatical leave) during
the data collection period, and 2) personnel who
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declined to provide informed consent or participate in
the study.

Data collection

The survey was administered using a structured
self-report  questionnaire. To social
desirability bias, questionnaires were completed
anonymously. Respondents were also provided with a
brief demographic section to record their educational
background (Diploma III, Diploma IV, Bachelor, Master,
Specialist, Doctoral, or Sub-specialist) and work
duration (< 1 year, 1-5 years, 6-10 years, or > 10 years).

Data were collected using the CSPS, originally
developed and validated by Lam [17]. The instrument
consists of 20 items across five domains: 1) Hand
hygiene, 2) Use of personal protective equipment, 3)
Handling of sharps and needles, 4) Waste management,
and 5) Decontamination of equipment and
environment. Each item is scored on a 4-point Likert
scale (“Never,” “Seldom,” “Sometimes,” and “Always”).
For items representing positive behavior, a score of 1
was assigned to “Always” and 0 to the other responses.
For the four reverse-coded items (Items 2, 4, 6, and 15),
a score of 1 was assigned to “Never” and 0 to the other
responses. The total score ranges from 0 to 20, with
higher scores indicating better compliance. For
categorical analysis, scores were divided into three
levels: Low Compliance (< 13), Moderate Compliance
(13-16), and High Compliance (17-20).

minimize

Data analysis

Data were analyzed using IBM SPSS Statistics.
Descriptive statistics, including frequencies, percent-
ages, means, and standard deviations, were used to
summarize demographic characteristics and CSPS
scores. The normality of the data distribution was
assessed using the Shapiro-Wilk test. Nonparametric
tests were employed. The Kruskal-Wallis H-test was
used to determine whether there were significant
differences in compliance scores across the four
work-duration groups and the various educational-
background categories. Following a significant Kruskal-
Wallis result, Dunn’s post hoc test was conducted to
identify specific pairwise differences between groups.
Item-by-item analysis of total scores for each of the 20
items was calculated (Max = 120) to identify specific
procedural strengths and weaknesses. Statistical
significance was set at p < 0.05.

RESULTS

A total of 120 HCWs at UGM Academic Hospital
participated in the study (Table 1). The group was
mostly composed of nurses (n=87; 72.50%), followed by

general practitioners (n=16; 13.34%), specialist doctors
(n=10; 8.33%), and midwives (n=7; 5.83%). Regarding
gender distribution, the respondent pool was pre-
dominantly female (n=99; 82.50%), with males
comprising only 17.50% (n=21). The participants’
educational backgrounds were diverse, with most
holding a bachelor’s degree (n=78; 65.00%). Post-
graduate qualifications were less common: 5.00% (n=6)
were specialists, 2.50% (n=3) held doctoral degrees, and
0.83% (n=1) each held a master’s and a sub-specialist
degree. Respondents’ ages ranged from 24 to 55 years,
with an average age of 32 years.

Table 1. Sociodemographic characteristics of HCWs
working in UGM Academic Hospital, Yogyakarta, in
2024 (n=120)

Variable n %
Professional role

Doctor (specialist) 10 8.33
General practitioner 16 13.34
Nurses 87 72.50
Midwife 7 5.83
Assigned place

Outpatient clinic 32 26.67
Inpatient ward 41 34.16
Emergency unit 47 39.17
Educational background

Diploma III 26 21.67
Diploma IV 5 4.17
Bachelor 78 65.00
Master 1 0.83
Doctoral 3 2.50
Specialist 6 5.00
Sub-specialist 1 0.83
Gender

Male 21 17.5
Female 99 82.5
Age (years)

Min 24 —
Max 55 —
Average 32 —
Length of work at UGM hospital (years)

<1 15 12.50
1-5 49 40.83
6-10 26 21.67
>10 30 25.00
Total length of work (years)

<1 8 6.67
1-5 50 41.67
6-10 28 23.33
11-15 28 23.33
16-20 5 4.17
> 20 1 0.83

This youthful demographic is reflected in their
tenure at UGM Academic Hospital and in their broader
professional experience. Notably, 40.83% of the staff
have been at UGM Academic Hospital for 1 to 5 years,
indicating a workforce mostly in the early stages of
their careers. Only a small fraction (0.80%) of
respondents had more than 20 years of total work
experience.

Overall, participants demonstrated high adherence
to foundational infection control practices, particularly
hand hygiene and basic barrier precautions (Table 2).
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The highest levels of compliance (“Always”) were
observed for waste segregation and basic hygiene.
Specifically, 99.17% of HCWSs reported disposing of
sharps in dedicated containers, and nearly all
respondents (97.50%) reported wearing gloves when
exposed to body fluids. Hand hygiene after patient
contact and immediately after glove removal both
showed excellent adherence, with 96.67% of

respondents consistently performing these tasks.
Additionally, respiratory protection was well observed,
with 95.00% of HCWs ensuring that both the mouth and
nose were covered when wearing a mask. Despite high
overall hygiene scores, several critical gaps were
identified, particularly in needle recapping (16.67%;
“Never”) and inadequate ocular protection (5.83%;
“Always”).

Table 2. Level of compliance with SPs among HCWs working in UGM Academic Hospital, in 2024 (n=120)

Level of compliance

ID Component of SPs n (%)
Always Sometimes Seldom
Q1 Iperform hand hygiene after contact with patients. 116 (96.67) 4(3.33) 0 (0.00)
Q2  TIuse only water for handwashing. 34 (28.33)* 44 (36.67) 15 (12.50)
Q3 T usealcohol-based hand rub as an alternative when my hands are not visibly 77 (64.17) 37 (30.83) 6 (5.00)
soiled.
Q4  Irecap used needles after administration of injections. 20 (16.67)* 23 (19.17) 10 (8.33)
Q5 Idispose of sharps into dedicated sharps containers. 119 (99.17) 1(0.83) 0(0.00)
Q6  Sharps containers are disposed of only when they are completely full. 29 (24.17)* 42 (35.00) 20 (16.67)
Q7  Idoff personal protective equipment (PPE) in designated areas. 111 (92.50) 9 (7.50) 0(0.00)
Q8  Itake a shower if significantly splashed with fluids, even after wearing PPE. 85 (70.83) 26 (21.67) 6 (5.00)
Q9 Icover my wounds or lesions with waterproof dressings before patient contact. 87 (72.50) 24 (20.00) 7 (5.83)
Q10 Iwear gloves when exposed to body fluids, blood products, and other excretions. 117 (97.50) 3(2.50) 0(0.00)
Q11 TIchange gloves between patient contacts. 104 (86.67) 14 (11.67) 1(0.83)
Q12 Iperform hand hygiene immediately after glove removal. 116 (96.67) 4(3.33) 0 (0.00)
Q13 Iwear a surgical mask alone or with goggles, a face shield, and an apron whenever 67 (55.83) 42 (35.00) 11 (9.17)
splashes or sprays are likely.
Q14 Both my mouth and nose are covered when I am wearing a mask. 114 (95.00) 54.17) 1(0.83)
Q15 Ireuse disposable surgical masks or other single-use PPE. 84 (70.00)* 14 (11.67) 14(11.67)
Q16 Iwear a gown or apron when there is a risk of exposure to blood, body fluids, or 93 (77.50) 22 (18.33) 4(3.33)
patient excretions.
Q17 Waste contaminated with blood, body fluids, secretions, or excretions is placed in 105 (87.50) 7 (5.83) 3(2.50)
yellow biohazard bags regardless of the patient's infection status.
Q18 Idecontaminate surfaces and medical equipment after each use. 89 (74.17) 30 (25.00) 1(0.83)
Q19 Iwear gloves when cleaning visibly soiled used equipment. 104 (86.67) 14 (11.67) 1(0.83)
Q20 Timmediately clean up blood or other body fluid spills using disinfectant. 94 (78.33) 22 (18.33) 2(1.67)
Note: *always means never
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Figure 1. Distribution of CSPS score per item evaluated from HCWs working in UGM Academic Hospital,
Yogyakarta, in 2024 (n=120)
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Figure 2. Overall compliance level to SPs among HCWs working in UGM Academic Hospital, Yogyakarta, in
2024 (n=120)

The distribution of scores reveals a high baseline of
adherence to hygiene protocols, contrasted by
significant behavioral deficits in specific high-risk
procedural domains (Figure 1). The highest compliance
scores were observed in waste management and basic
barrier precautions. Item 5 (Sharps disposal into
dedicated containers) achieved the highest adherence,
with 119 of 120 HCWs (99.17%) reporting consistent
compliance. This compliance was closely followed by
Item 10 (Glove use during fluid exposure) at 117
(97.50%), and by Items 1 and 12 (Hand hygiene
post-patient contact and post-glove removal), both at
116 (96.67%). Additionally, respiratory protection
through proper mask-wearing (Item 14) showed high
adherence at 114 (95.00%). A major gap was identified
in Item 2, where only 27 HCWs (22.50%) correctly
avoided washing their hands with water alone,

suggesting a high prevalence of inadequate
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handwashing technique. While disposal in containers
is high, the process's safety is compromised. Only 29
HCWs (24.17%) reported avoiding overfilling sharps
containers (Item 6), and only 67 HCWs (55.83%)
consistently avoided the high-risk practice of needle
recapping (Item 4).

The overall adherence to standard precautions
among HCWs at UGM Academic Hospital was
categorized into three levels: Low, Moderate, and High.
The majority of the participants exhibited a Moderate
level of compliance, accounting for 66.67% (n=80) of
the total sample (Figure 2). This data indicates that
while most HCWs are familiar with and implement
basic safety protocols, there remains a consistent gap in
achieving full adherence to all evaluated safety
components. Conversely, 7.50% (n=9) of the

respondents were classified within the Low compliance
category.

Education Level

Figure 3. Mean CSPS score by education level among HCWs working in UGM Academic Hospital, Yogyakarta, in
2024 (n=120)
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Figure 4. Distribution of CSPS score by working duration among HCWs working in UGM Academic Hospital,
Yogyakarta, in 2024 (n=120)
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Figure 5. Comparison of CSPS compliance score by designated place among HCWs working in UGM
Academic Hospital, Yogyakarta, in 2024 (n=120)

Educational background significantly influenced
compliance with standard precautions among HCWSs (p
< 0.05). However, the data were predominantly
represented by the Bachelor (n=78) and Diploma III
(n=26) cohorts (Figure 3). The sample sizes for
advanced educational groups (Doctoral and Specialist)
were notably small; consequently, low scores from only
one or two individuals may have disproportionately

skewed the mean scores for these specific groups.
There was no statistically significant difference in CSPS
compliance scores across work durations (p > 0.05).
Professional tenure was not a primary determinant of
healthcare workers' adherence to standard precautions
at this institution (Figure 4). Both junior and senior
staff demonstrated a similar likelihood of falling within
any given compliance category.
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Statistical analysis revealed no significant correla-
tion between the clinical workplace and CSPS compli-
ance scores (p > 0.05). While the Emergency Unit (IGD)
recorded the highest mean score (82.60 + 9.56), a
comparative analysis showed no statistically significant
difference from the Inpatient Ward (80.50 + 10.48) or
the Outpatient Clinic (79.37 + 12.16). This uniform
distribution of moderate compliance scores suggests
that the institutional safety culture is consistently
implemented across the hospital, regardless of the
clinical setting's inherent risk level (Figure 5).

DISCUSSION

The results of this study reveal a complex landscape
of infection control adherence at UGM Academic
Hospital, characterized by a stark contrast between
strong hand hygiene performance and alarming
deficiencies in specific safety protocols. The overall
mean score of 80.458 classifies the institution's
compliance as "Moderate,” with the majority of staff
(66.67%) falling within this middle tier (Table 2; Figure
2). While the institutional safety climate effectively
promotes visible hygiene practices, it has not yet
achieved the "High" compliance threshold required for
a robust biosafety environment. This result suggests
that current training programs successfully foster basic
awareness but fail to eliminate entrenched, high-risk
behaviors that deviate from international standard
precaution guidelines.

A critical behavioral gap was identified in sharps
management and equipment sustainability, specifically
regarding needle recapping and the reuse of disposable
PPE (Table 2; Figure 1). Despite long-standing CDC and
WHO prohibitions, the low adherence to these items
indicates a profound "knowledge-to-practice" gap. The
tendency to recap needles often stems from a
misguided attempt to prevent accidental injury during
transport [18]. At the same time, the reuse of single-use
masks or gowns may be influenced by perceived
resource constraints or a lack of environmental
awareness. From a public health perspective, these
represent severe occupational hazards; needlestick
injuries (NSIs) remain primary vectors for bloodborne
pathogens such as HBV, HCV, and HIV, posing a systemic
threat to the long-term sustainability of the healthcare
workforce [18-20].

In addition to sharps mismanagement, this study
identifies significant deficits in ocular protection and in
fundamental handwashing standards (Table 2). While
adherence to masking and gloving was nearly
universal, the use of goggles or face shields during
splash-prone procedures remains suboptimal (score:
67/120). Furthermore, reliance on water alone for

handwashing (Item 2, score: 93/120) suggests that,
while handwashing is socialized, the use of antiseptic
agents is frequently neglected. This selective
compliance indicates that HCWs may perceive ocular
or non-antiseptic exposures as lower risk than
percutaneous or respiratory exposures, reflecting an
incomplete internalization of the standard precautions
philosophy, which mandates consistent protection
regardless of the patient's perceived infection status.
The most significant demographic finding in this
study was the influence of educational background on
compliance scores (p < 0.05). Statistical analysis
revealed that Diploma IV and Bachelor-prepared staff
maintained higher average scores than specialists or
those with doctoral degrees (Figure 3). This difference
may be attributed to the intensive, practice-oriented
Infection Prevention and Control (IPC) training
prevalent in nursing and allied health curricula [11].
Conversely, advanced medical tracks may focus more
heavily on complex diagnosis and therapy,
inadvertently de-emphasizing foundational biosafety
protocols [6,11]. However, it must be noted that the
smaller sample size among advanced degree holders
makes their mean scores more susceptible to individual
outliers, necessitating cautious interpretation of this
educational paradox.
Conversely, professional
significantly correlated with compliance scores (p >
0.05). Whether a HCW had less than one year of
experience or more than a decade, their adherence to
the CSPS remained statistically similar (Figure 4). This
adherence implies that "experience" alone does not
naturally cultivate better safety habits. In fact, the lack
of improvement among senior staff may point to
compliance fatigue or the development of habitual
shortcuts over time [12]. This finding suggests that
institutional IPC interventions must be universal and

tenure was not

continuous, rather than focused solely on new
employee orientation, to prevent the erosion of safety
standards across all career stages.

Similarly, the clinical workplace unit (Emergency
Unit, Inpatient Ward, or Outpatient Clinic) did not
significantly influence compliance levels (Figure 5; p >
0.05). The relative uniformity of "Moderate" scores
across these diverse environments suggests that the
barriers to reaching "High" compliance—such as time
pressure, cognitive load, or equipment
accessibility—are systemic rather than unit-specific.
While one might expect heightened vigilance in the
Emergency Unit due to the acute nature of care, the
consistent results across the hospital indicate that the
transition from theoretical knowledge to habitual
practice remains a universal institutional challenge
[7,12].
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The public health implications of these findings are
particularly acute for academic teaching hospitals. As
tertiary referral centers and training sites, these
institutions set the behavioral standard for future
clinicians. If unsafe practices, such as needle recapping
or overfilling sharps containers, are normalized in a
teaching environment, students and residents may
adopt these behaviors as norms, perpetuating a cycle of
suboptimal safety culture throughout the regional
health system [16]. Bridging the gap to "High"
compliance requires a shift from theoretical education
to systemic engineering, including the mandatory
implementation of safety-engineered devices and the
optimization of sharps container ergonomics to
eliminate the perceived need for high-risk manual
interventions.

Despite its insights, this study is limited by its
cross-sectional design and reliance on self-reported
data, which may be subject to social desirability bias, in
which participants overestimate their adherence to
avoid scrutiny [21]. The uneven distribution of
educational categories also warrants caution when
generalizing findings for the highest academic tiers.
Future research should use direct observation and
qualitative interviews to explore the underlying
psychological drivers of selective compliance in
high-pressure environments. Nevertheless, this study
provides a crucial baseline for UGM Academic Hospital
to refine its IPC strategies and prioritize eliminating the
specific procedural valleys identified in this evaluation.

CONCLUSION

Healthcare workers at UGM Academic Hospital
demonstrate a "Moderate" level of compliance with
standard precautions, marked by strong adherence to
hand hygiene but significant lapses in sharps
management and ocular protection. The high
prevalence of needle recapping and suboptimal use of
goggles indicates that theoretical knowledge has not
fully translated into safe clinical habits. Notably,
seniority or work duration does not guarantee better
compliance, whereas educational background is a
significant predictor of safety behavior. The lower
compliance scores among staff with higher academic or
specialist degrees highlight the need to revitalize IPC
training within advanced medical curricula. To bridge
the gap toward "High" compliance, the hospital should
prioritize implementing safety-engineered devices and
fostering a comprehensive safety culture that addresses
the specific behavioral barriers identified in this study.
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