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Abstract: Healthcare-Associated Infections (HAIs) remain a significant 
challenge in healthcare settings due to their impact on patient morbidity, 
mortality, and treatment costs. This study aimed to describe the trends and 
risk factors of HAIs using retrospective surveillance data from 2019–2023 at a 
public hospital in East Java, Indonesia. A total of 18,115 patients with invasive 
medical devices and 1,674 HAI cases were analyzed. Descriptive statistics, chi-
square tests, and epidemiological indicators—point prevalence, incidence 
density, and device-associated infection rates—were used. The highest point 
prevalence occurred in 2021, reaching 112.02 per 1,000 patients (11.2%), with 
an incidence density of 3.11 per 1,000 patient-days and a device-associated 
infection rate of 7.94 per 1,000 device-days. These figures declined in 2023 to 
77.18 per 1,000 patients (7.7%), 2.30 per 1,000 patient-days, and 6.42 per 1,000 
device-days, respectively. Major risk factors included prolonged 
hospitalization, use of invasive devices such as catheters and ventilators, and 
comorbidities like diabetes mellitus and chronic diseases. The findings 
highlight the need for continuous monitoring, staff training, and optimized 
infection prevention strategies to reduce HAIs and enhance patient safety. 
 
Keywords: Device incident; Healthcare associated infections; Hospital; 
Incidence density; Infection control; Point prevalence 

  

Introduction  
 
Healthcare-Associated Infections (HAIs) remain a 

major challenge in modern healthcare systems, 
increasing patient morbidity, mortality, and treatment 
costs, while also prolonging hospital stays (Fried, 2023). 
These infections, which are acquired during hospital 
care and are not present or incubating at admission, pose 
serious risks not only to patients but also to healthcare 
workers. In Indonesia, the burden of HAIs remains 
substantially higher than the global average, with an 
estimated incidence of 15.74%, largely due to limited 
infection control infrastructure, inconsistent adherence 
to hygiene protocols, and insufficient electronic 
surveillance systems across healthcare facilities. 

Although numerous studies have examined HAIs in 
Indonesia, most have been cross-sectional or limited to 
single-point prevalence surveys, providing only 
fragmented data. The novelty of this research lies in its 
five-year retrospective analysis of hospital-based HAI 
surveillance data that integrates point prevalence, 
incidence density, and device-associated infection 
indicators to identify patterns and associations between 
device use and infection rates. This study is particularly 
important because it provides comprehensive, multi-
year evidence from a secondary hospital in East Java—
an area where longitudinal HAI data remain scarce—
and the findings are expected to inform the 
strengthening of infection prevention programs, 
promote the implementation of electronic surveillance 
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systems, and guide future analytical and interventional 
studies in similar healthcare settings.  

Despite global efforts to reduce HAIs, the burden 
remains particularly high in developing countries. In 
Indonesia, national surveillance data indicate a 
concerning HAI prevalence of 15.74%, substantially 
higher than the benchmark of less than 1.5% established 
by the Ministry of Health (Nurahmawati et al., 2024). 
Factors contributing to this high rate include limited 
infection control infrastructure, suboptimal adherence to 
hand hygiene practices, and inadequate surveillance 
systems. The economic and health impacts of HAIs in 
Indonesia underscore the urgent need for targeted 
interventions to enhance patient safety and healthcare 
quality (He et al., 2020). Moreover, existing studies in 
Indonesia often focus broadly on infection control 
without providing detailed epidemiological data 
specific to hospital settings, particularly regarding 
device-associated infections, point prevalence, and 
incidence density. Most previous studies on HAIs in 
Indonesia are limited to cross-sectional point prevalence 
surveys without longitudinal analysis of device-
associated risk factors. 

This study aims to describe the trends in HAI 
occurrences and to examine the risk factors associated 
with these infections. It does not seek to establish causal 
relationships or conduct inferential statistical testing, 
but rather provides an overview of the factors 
contributing to HAI rates. By analyzing existing 
surveillance data, the study provides essential insights 
into the prevalence and risk factors of HAIs, which can 
inform future prevention and control strategies in 
similar healthcare settings. Nasution et al. (2023) 
reported that inadequate human resources, heavy 
workloads, and poor work environments can hinder 
safety system implementation in hospitals, potentially 
increasing the risk of healthcare-associated infections 
(HAIs) 

Conducting this research in Indonesia is 
particularly important due to the country's unique 
healthcare challenges, including overcrowded hospitals, 
resource constraints, and variations in infection control 
practices across regions (N. W. R. Handayani et al., 
2023). By analyzing the incidence and risk factors of 
HAIs in an Indonesian hospital setting, this study aims 
to fill gaps in local epidemiological data and provide 
evidence-based recommendations to strengthen 
infection prevention and control programs, ultimately 
improving patient outcomes and healthcare system 
resilience. 

Although this study is descriptive and does not 
seek to test causal relationships, the internal and external 
validity of the findings is an important consideration. 
The data collected from the hospital's HAI surveillance 
system were consistent and reliable over the study 

period, ensuring internal validity. Furthermore, the 
hospital where the study was conducted is 
representative of similar healthcare settings in East Java, 
which suggests that the findings could be generalizable 
to other regional hospitals. However, caution should be 
exercised when extending these results to hospitals with 
different infrastructures or patient populations. 

 

Method  
 
This study employed a retrospective observational 

descriptive design using secondary data from the 
hospital’s Infection Prevention and Control (IPC) 
surveillance system collected over a five-year period 
(January 2019–December 2023). The research aimed to 
describe the point prevalence, incidence density, and 
device-associated infection rates of Healthcare-
Associated Infections (HAIs) and to identify factors 
associated with their occurrence. 

The study was conducted at a public hospital in 
East Java, Indonesia, where infection control activities 
are routinely implemented and monitored. The 
surveillance system involves Infection Prevention and 
Control Link Nurses (IPCLNs) in each inpatient unit, 
coordinated and verified by the IPC Committee. The 
study population consisted of all inpatients recorded in 
the surveillance database during the observation period. 
Inclusion criteria were: (1) patients who used at least one 
invasive medical device (urinary catheter, central 
venous catheter, or ventilator); and (2) a confirmed 
diagnosis of HAI according to definitions from the 
Indonesian Ministry of Health and the Centers for 
Disease Control and Prevention (CDC). Records with 
incomplete data or unclear infection classification were 
excluded. 

Data sources included HAI surveillance forms, case 
registries, and monthly IPC reports compiled by the 
IPCLNs. Surveillance instruments were standardized 
according to national and international guidelines and 
included patient demographics, diagnosis, type and 
duration of device use, infection site and onset, 
microbiological findings, and clinical outcomes. Data 
collection was conducted retrospectively by extracting 
hospital records from January 2019 to December 2023 
using Microsoft Excel. Each dataset was verified by the 
IPC Committee to ensure completeness and accuracy, 
and all patient identifiers were anonymized before 
analysis. 

Descriptive statistical methods were applied to 
summarize infection characteristics and trends. The 
main epidemiological indicators were calculated as 
follows: (1) Point prevalence (%): (Number of HAI cases 
÷ Total number of inpatients surveyed) × 100. (2) 
Incidence density (per 1,000 patient-days): (Number of 
new HAI cases ÷ Total number of patient-days) × 1,000. 
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(3) Device-associated infection rate (per 1,000 device-
days): (Number of device-related HAI cases ÷ Total 
number of device-days) × 1,000. 

Categorical variables such as infection type and 
hospital unit were presented as frequencies and 
percentages. Associations between risk factors and HAI 
occurrence were analyzed using the Chi-square test (p < 
0.05). All analyses were performed using Microsoft Excel 
and SPSS version 12. 

This study was approved by the Health Research 
Ethics Committee of Universitas Aisyiyah Yogyakarta 
(Approval No. 4350/KEP-UNISA/III/2025). Because 
anonymized secondary data were used without direct 
patient contact, informed consent was waived. 

 

 
Figure 1. Study flow and data analysis framework 

 

Results and Discussion 
 

The results section presents the key findings of the 
study. 

 
Analysis of Healthcare-Associated Infections (HAIs) Trends 
in the 2019-2023 Period 

The number of Healthcare-Associated Infections 
(HAIs) in hospitals is an important indicator in HAI 
surveillance. As shown in this graph (Figure 2), the 
monthly HAIs detected from 2019 to 2023 reflect a 
fluctuating infection trend. An increase in cases in each 
period can correlate with a surge in patients and 
invasive medical devices. This data serve as a basis for 
evaluating the effectiveness of infection prevention 
strategies and improving HAI control policies in one of 
the hospitals in East Java. 

Based on the analysis of data on the number of 
Healthcare-Associated Infections (HAIs) over the last 

five years (2019–2023), a pattern was found that showed 
an increase in cases in a certain period, as illustrated in 
Figure 1. In general, the number of HAIs tends to 
increase at the beginning of the year, especially in 
January to March, as well as at the end of the year in 
October to December. This surge is likely due to several 
factors, such as an increase in the number of patients due 
to seasonal changes, the spread of infectious diseases, 
and the intensity of invasive medical device use in 
hospitals. 

 

 
Figure 2. Number of HAIs 2019-2023 

 
2020 was the period with the highest number of 

cases compared to other years, especially in January (45 
cases) and March (37 cases). This phenomenon is 
believed to be associated with the COVID-19 pandemic, 
which resulted in a surge in hospitalizations and an 
increased risk of Healthcare-Associated Infections 
(HAIs). 2021 showed a similar pattern, with a peak of 
cases in March (45 cases), although the incidence rate 
tended to be more stable than the previous year. In 2022, 
cases fluctuated significantly in February (37 cases) and 
August (34 cases). Meanwhile, in 2023, the number of 
HAIs was relatively well controlled compared to 
previous years, although it still increased in January (41 
cases). 

Some factors contributing to the surge in HAIs 
include changes in environmental conditions that 
support the growth of pathogens, increased patient 
density in hospitals, and medical devices such as 
ventilators and catheters that can increase the risk of 
infection. In addition, the infection control policies 
implemented in each hospital also affect the incidence 
rate of HAIs (S. L. R. Nasution et al., 2023). 

More optimal preventive measures are needed to 
reduce the incidence of HAIs, especially in periods 
where cases tend to increase (dos Santos Dantas et al., 
2023). Efforts can include strengthening infection 
prevention protocols, increasing compliance with hand 
hygiene, routine sterilization of medical devices, and 
strict monitoring of patients at high risk of HAIs. In 
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addition, stricter surveillance policies and further 
analysis of specific risk factors can help hospitals 
develop more effective mitigation strategies (N. W. R. 
Handayani et al., 2023). With the right steps, the 
incidence rate of HAIs can be reduced so that the quality 
of healthcare services can be more assured (Suarmayasa, 
2023). 

 
Trend Analysis of Patients Installed with Medical Devices in 
Hospitals (2019-2023) 

The use of invasive medical devices contributes to 
the prevalence and incidence of HAIs in one of the 
hospitals in East Java. As shown in Figure 3, this graph 
shows the number of patients with medical devices 
installed per month (2019–2023), which correlates with 
point prevalence, incidence density, and device-
associated infection fluctuations. A rise in patients 
requiring medical devices, particularly during specific 
periods, may contribute to a higher risk of Healthcare-
Associated Infections (HAIs) (Raoofi et al., 2023). 
Therefore, monitoring these trends is important for 
infection control strategies and healthcare 
improvements. 

 

 
Figure 3. Number of patients with installed devices 

2019-2023 

 
Based on the analysis of the number of patients 

using medical devices from 2019 to 2023, it was found 
that there was a fluctuating pattern in their use in 
hospitals. In general, the number of patients who need 
medical equipment tends to be higher at the beginning 
of the year, especially from January to March. It 
increases again towards the end of the year, from 
October to December. The peak in medical device use 
was recorded in January in most years, with the highest 
numbers occurring in January 2019 (413 patients) and 
January 2023 (379 patients). In contrast, the number of 
patients using medical devices tends to decline in the 
middle of the year, with the lowest point generally 
occurring in March or September. 

Some factors that may affect this trend include an 
increase in the number of patients requiring intensive 
care in certain periods, especially during infectious 
disease seasons. In addition, hospital policies and 
capacity in managing medical devices also contribute to 
this pattern (Keil et al., 2024). The year 2020, which was 
affected by the COVID-19 pandemic, showed a 
significant variation in the use of medical devices, likely 
due to an increase in the number of critically ill patients 
requiring respiratory support or other invasive medical 
devices (Sulistyorini et al., 2023). 

To optimize the management of medical devices, 
hospitals need to improve their monitoring and 
equipment distribution systems to anticipate a surge in 
patients in a certain period. Strengthening policies on 
medical device use, strict monitoring of patients who use 
them over the long term, and more thorough resource 
planning can help improve healthcare efficiency (Mawo 
et al., 2025). With the right strategy, hospitals can ensure 
adequate equipment availability throughout the year 
while minimizing the risk of complications due to 
prolonged use of medical equipment (Haque et al., 
2020). 

 
Trends in the Number of Patients and Days of Medical Device 
Use per Month (2019-2023) 

The following graph compares overall patient totals 
and the number of days of device use per month from 
2019 to 2023, as illustrated in Figure 4, illustrating the 
association between the number of hospitalized patients 
and the use of invasive medical devices. This trend 
provides insight into the pattern of device use in 
hospitals and the potential risk of Healthcare-Associated 
Infections (HAIs). A clear understanding of this 
relationship enables hospitals to optimize strategies for 
managing medical devices and preventing Healthcare-
Associated Infections (HAIs). 

 

 
Figure 4. Comparison of total patients and installed devices in 

2019 – 2023 
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Data analysis on the number of patients and the 
length of use of medical devices from 2019 to 2023 shows 
a relatively consistent pattern every year. In general, the 
number of patients tends to increase at the beginning 
and end of the year, while the middle of the year shows 
a slight decrease. This trend is also in line with the 
number of days of medical device use, which tends to be 
higher in months with an increase in the number of 
patients. The increase in the number of patients 
admitted to hospitals is directly proportional to medical 
equipment, especially for patients who require intensive 
care or assistive devices in the healing process (Moradi 
et al., 2024). 

Differences in the number of patients and medical 
devices can be affected by various factors, such as 
seasonal changes, an increase in infectious diseases, and 
hospital policies in handling patients with specific 
medical device needs. For example, in 2020, there was a 
surge in the use of medical devices in certain months, 
which was most likely affected by the COVID-19 
pandemic and the increasing number of patients 
requiring intensive care (Hernández et al., 2024). In 
addition, hospital capacity and policies related to the use 
of medical devices can also play a role in determining 
the duration of use of equipment by patients (Fresán-
Ruiz et al., 2022). 

To optimize patient care management and the use 
of medical devices, hospitals need to implement more 
effective monitoring systems (Teus et al., 2024). By 
understanding the patterns of increase and decrease in 

the number of patients and the need for medical 
equipment, healthcare facilities can allocate resources 
more efficiently. Measures such as improved infection 
prevention policies, strict monitoring of patients using 
medical devices in the long term, and better 
management of medical device inventory can help 
improve the quality of healthcare services (Bae et al., 
2022). With proper planning, hospitals can anticipate a 
patient surge and ensure medical equipment is 
optimally available throughout the year (Wang et al., 
2023). 

 
Analysis of Point Prevalence, Incident Density, and Device 
Incidents (2019-2023) 

The prevalence and incidence of HAIs in one of the 
hospitals in East Java showed significant fluctuations, 
with a noticeable decrease in 2023 compared to previous 
years. Despite the improvements, HAIs remain a major 
challenge. Focusing on invasive medical device 
management and training of medical personnel is 
essential for more effective control. Table 1 contains data 
on point prevalence, incidence density, and device-
associated infection rates. 

As shown in Figure 5, the prevalence and incidence 
of HAIs in one of the hospitals in East Java showed 
significant fluctuations, with a noticeable decrease in 
2023 compared to previous years. Despite the 
improvements, HAIs remain a major challenge. A focus 
on invasive medical device management and training of 
medical personnel is essential for more effective control. 

 
Table 1. Point Prevalence, Incidence Density, and Device Incidence (2019-2023) 
Year Spot Prevalence (%) Incidence Density (per 1,000 Patient-Days) Device Incidents (per 1,000 Device-Days) 

2019 87.7 2.09 6.29 
2020 86.93 2.3 7.02 
2021 112.02 3.11 7.94 
2022 104.41 2.38 6.78 
2023 77.18 2.3 6.42 

The display in the graph visualization is presented 
as below.  

 

 
Figure 5. Point prevalence, density incidents and device 

incidents 2019-2023 

 
The declining trend in HAI indicators suggests that 

infection prevention and control interventions have 
become more effective over time. The use of routine 
surveillance through IPC Link Nurses and improved 
adherence to hand hygiene protocols may have 
contributed to this improvement (S. Handayani et al., 
2020). Previous research has shown that consistent 
monitoring and feedback are associated with significant 
reductions in HAI rates (Rodgers et al., 2021). In this 
study, the decrease in device-associated infections aligns 
with the gradual enhancement of hospital IPC training 
and the introduction of digital reporting tools. 
Strengthening electronic surveillance and staff 
accountability can therefore be seen as key strategies to 
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sustain infection control outcomes in similar healthcare 
settings (Dekker et al., 2022). 

The point prevalence data show that in 2021, there 
was a significant spike of up to 12.02 per 1,000 patients, 
which may have been influenced by the increased 
number of patients hospitalized during the COVID-19 
pandemic, which worsened clinical conditions and 
increased the risk of HAIs. In 2023, the point prevalence 
decreased sharply to 77.18%, reflecting more effective 
efforts in infection management, especially after the 
pandemic had subsided (Suryani et al., 2023). 

Although the decrease in prevalence in 2023 is quite 
significant, the prevalence figures in 2020 (86.93%) and 
2022 (104.41%) still indicate that HAIs remain a major 
problem that must continue to be considered in one of 
the hospitals in East Java (Sudarmo, 2016). 

 
Density Incident Analysis  

Incidence density shows fluctuations reflecting the 
number of new infections per 1,000 patient-days. In 
2021, the highest incidence density of 3.11 per 1,000 
patient-days was recorded, which may be related to an 
increase in hospitalizations and the use of invasive 
medical equipment during the COVID-19 pandemic. 

Meanwhile, in 2022, the incidence density 
decreased slightly to 2.38 but stabilized again at 2.30 in 
2023. These figures indicate that despite declining new 
infections, HAI management still requires further 
improvement. 

 
Device Incident Analysis 

Device incidence, which measures infections 
occurring in patients using invasive medical devices, 
remained high, with a peak recorded in 2021 (7.94 per 
1,000 device-days). The use of invasive medical devices, 
such as urinary catheters, ventilators, and invasive 
surgical procedures, is a major factor contributing to the 
incidence of these infections. Although there was a 
decrease in 2023 to 6.42 per 1,000 device-days, this figure 
still indicates that infection control challenges persist in 
relation to the use of medical devices. 

 
Risk Factors Affecting HAIs Incidents 

The findings of this study indicate that several 
factors contribute significantly to the occurrence of 
healthcare-associated infections (HAIs). Prolonged 
hospitalization emerged as a key risk factor, as patients 
who remain in the hospital for extended periods, 
particularly those admitted to intensive care units—are 
more likely to acquire infections due to continuous 
exposure to invasive procedures and hospital 
pathogens. The use of invasive medical devices, such as 
urinary catheters and mechanical ventilators, also plays 
a critical role by providing potential entry points for 
microorganisms and facilitating cross-contamination 

between patients and healthcare personnel (Rotua et al., 
2023). Moreover, patients with underlying 
comorbidities, including diabetes mellitus, 
cardiovascular diseases, and other chronic conditions, 
exhibit increased vulnerability to HAIs due to impaired 
immune responses and delayed recovery processes. 

These findings align with previous studies showing 
that prolonged hospital stay, device utilization, and 
comorbidities are consistent predictors of HAIs across 
various healthcare settings (Menon et al., 2022).  
Therefore, integrated infection prevention strategies—
encompassing strict adherence to aseptic techniques, 
rational use of invasive devices, and targeted monitoring 
of high-risk patients—are essential to reduce the burden 
of HAIs and improve patient safety outcomes in hospital 
environments (D. A. Purba et al., 2023). 

 
HAI Control and Prevention Efforts 

One of the hospitals in East Java has implemented 
various control measures to prevent HAIs, including 
strict antiseptic practices, supervision of invasive 
medical procedures, and ongoing training for medical 
staff. However, the data show that despite the decline in 
prevalence rates and incidence of HAIs, control efforts 
still need to be strengthened, especially in managing 
invasive medical devices that can increase the risk of 
infections (Sahputra et al., 2023). 

The point prevalence analysis revealed a significant 
spike in 2021, reaching 12.02 per 1,000 patients. This 
sharp increase was likely influenced by the surge in 
hospital admissions during the COVID-19 pandemic, 
which exacerbated patients’ clinical conditions and 
elevated the risk of healthcare-associated infections 
(HAIs). By 2023, the prevalence markedly declined to 
77.18%, suggesting that post-pandemic improvements 
in infection prevention and control strategies had 
become more effective in reducing the overall burden of 
HAIs. 

Although the reduction in 2023 was substantial, the 
prevalence rates in 2020 (86.93%) and 2022 (104.41%) still 
demonstrate that HAIs remained a persistent concern in 
the hospital setting. These data underscore the 
continued need for sustained infection prevention 
efforts, routine surveillance, and adherence to 
standardized protocols to mitigate the risk of infection 
transmission among hospitalized patients in East Java. 

The incidence density rate, representing the 
number of new HAI cases per 1,000 patient-days, 
exhibited fluctuations over the five-year observation 
period. The highest incidence density was recorded in 
2021 at 3.11 per 1,000 patient-days, likely associated with 
increased patient loads and greater utilization of 
invasive medical devices during the pandemic. In 2022, 
the rate declined slightly to 2.38, followed by a modest 
stabilization at 2.30 in 2023. Although these figures 
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reflect a gradual reduction in new infection cases, they 
also indicate that infection control practices require 
continuous reinforcement. 

The analysis of device-associated infections, which 
measures HAIs among patients using invasive medical 
equipment, showed persistently high rates throughout 
the study period. The peak was observed in 2021, 
reaching 7.94 per 1,000 device-days, primarily linked to 
the extensive use of urinary catheters, ventilators, and 
other invasive procedures during critical care. While a 
decrease was noted in 2023 to 6.42 per 1,000 device-days, 
the rate remains indicative of ongoing challenges in 
infection prevention related to device use. This finding 
emphasizes the importance of continuous staff training, 
adherence to aseptic techniques, and implementation of 
evidence-based device management protocols to further 
reduce device-associated infection risks (S. L. R. 
Nasution et al., 2023). 

The analysis identified several key risk factors 
contributing to the occurrence of HAIs in the hospital. 
The first factor is the length of hospital stay, as patients 
who undergo prolonged hospitalization are more likely 
to develop infections, particularly those admitted to 
ICUs where exposure to invasive procedures is frequent. 
The second factor is the use of invasive medical devices, 
such as urinary catheters and mechanical ventilators, 
which increase patients’ susceptibility to infection by 
providing potential entry points for pathogens 
(Syahputri et al., 2023). Additionally, underlying 
comorbidities—including diabetes mellitus, 
cardiovascular disease, and other chronic conditions—
were found to further elevate the risk of infection by 
compromising patients’ immune responses and 
delaying recovery. These findings align with existing 
literature indicating that extended hospitalization, 
invasive procedures, and comorbidities are major 
determinants of HAI occurrence. 

To address the ongoing risk of HAIs, the hospital in 
East Java has implemented a range of infection 
prevention and control measures. These include the 
consistent use of antiseptic procedures, close 
supervision of invasive medical interventions, and 
continuous education and training programs for 
healthcare personnel. Despite these efforts, the data 
indicate that infection rates remain substantial, 
particularly those associated with device use. This 
suggests that while infection control practices have 
improved, further strengthening is needed—especially 
in the monitoring and management of invasive medical 
devices. Continuous surveillance, adherence to aseptic 
protocols, and regular performance audits are therefore 
essential to sustain and enhance the effectiveness of 
infection prevention strategies within the hospital 
setting (Herawati et al., 2024). 

The prevalence of healthcare-associated infections 
(HAIs) in the studied hospital reached its peak in 2021 at 
12.02 per 1,000 patients, a surge largely influenced by the 
COVID-19 pandemic. The pandemic led to an increased 
number of patients requiring intensive care, many of 
whom depended on invasive medical devices such as 
ventilators, which are known to elevate the risk of HAIs. 
Research indicates that extensive use of these devices 
during this period contributed significantly to the rise in 
infection rates. However, by 2023, a notable decline in 
HAI prevalence to 77.18% was observed, reflecting 
improved infection control measures, including 
enhanced hand hygiene practices and stricter 
management protocols for invasive devices. A decrease 
in intensive care admissions post-pandemic also 
supported this reduction (Andrini et al., 2017). 

In 2021, the prevalence of HAIs in the hospitals 
studied reached the highest figure over the past five 
years, namely 12.02 per 1,000 patients. It has been greatly 
affected by the COVID-19 pandemic, which has led to an 
increase in the number of patients requiring intensive 
care, especially those who require ventilators or other 
invasive medical devices. Large amounts of invasive 
medical devices during the pandemic exacerbate the 
incidence of HAIs (Wang et al., 2023). Furthermore, 
these medical devices increase the risk of infection in 
hospitals, especially in ICU patients (Fresán-Ruiz et al., 
2022). 

In 2023, there will be a decrease in the prevalence 
rate of HAIs to 77.18%. This decline was driven by more 
effective infection control policies, including improved 
hand hygiene and stricter management of invasive 
medical devices. Improved hand hygiene discipline 
contributed to a significant decrease in HAIs (Mouajou 
et al., 2022) . In addition, the decrease in intensive care 
patients after the pandemic also played a role in the 
decrease in HAIs. 

Factors such as the long duration of hospitalization 
and the use of invasive medical devices are the main 
contributors to the increased risk of HAIs. Patients 
admitted for long periods in the ICU or requiring 
invasive procedures such as catheters or ventilators are 
more likely to be infected by hospital pathogens. Longer 
exposure to inadequately sterilized medical devices 
increases the risk of infection (Menon et al., 2022). 

Studies show there is a seasonal pattern in the 
occurrence of HAIs. The spike in infection incidence 
generally occurs in the months with an increase in cases 
of infectious diseases. Research by Ghosh and Gupta as 
cited in (Chawla et al., 2023) showed that the infectious 
disease season was directly related to the high number 
of patients treated, increasing the risk of HAIs. In 
addition, hospital policies related to managing invasive 
medical devices and hand hygiene also affect the 
incidence rate of HAIs (Ruiz-Ramos et al., 2023). 
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The infection control efforts implemented, although 
effective, still need to be strengthened. The use of 
antiseptics and supervision of invasive medical 
procedures have shown good results, but major 
challenges still exist in the management of increasingly 
invasive medical devices. Menon et al. emphasized the 
importance of stricter supervision and a more systematic 
approach to hand hygiene and the use of invasive 
medical devices to further reduce the incidence of HAIs 
(Omar et al., 2020). 

The main strategies that have proven effective in 
lowering the number of HAIs are improving compliance 
with hand hygiene and stricter management of invasive 
medical devices. Mouajou et al. (2022) showed that a 
more disciplined hand hygiene program could 
significantly reduce the incidence of HAIs. In addition, 
(C. E. Purba et al., 2021) more careful management of 
invasive medical devices with close monitoring can also 
significantly lower the risk of infection. 

The results of this study show that the incidence 
rate of healthcare-associated infections (HAIs) in this 
hospital remains higher than the Indonesian national 
standard, which targets an HAI rate below 1.5% 
(Singkun et al., 2023). This finding aligns with previous 
studies indicating that the prevalence of HAIs in 
Indonesia generally exceeds that of developed countries, 
where the average ranges between 4.8% and 15.5% 
(Supriadi et al., 2023). The persistently elevated rates 
observed in this study highlight the ongoing challenges 
in infection prevention and control across Indonesian 
hospitals, particularly in managing invasive medical 
devices and maintaining strict adherence to infection 
control protocols. Although a decline in HAI rates was 
noted in 2023, these figures underscore the urgent need 
for sustained interventions, improved surveillance 
systems, and continuous training of healthcare 
personnel to achieve infection control standards 
comparable to international benchmarks  (Duerink et al., 
2006).  

To reduce the number of HAIs in the future, 
hospitals should strengthen the management of invasive 
medical devices and hand hygiene and improve training 
for medical personnel. Mouajou et al. (2022) suggested 
that infection control policies supported by rigorous 
training and surveillance can significantly reduce the 
number of HAIs. In addition, it is important to utilize 
technology to monitor invasive medical devices to detect 
HAIs more quickly (Adawee et al., 2022). 

Ongoing training for medical personnel is essential 
to improve understanding of hand hygiene procedures 
and the management of invasive medical devices. 
Mahaboob et al. (2024) revealed that training that is 
carried out regularly can increase the awareness of 
medical personnel about the importance of controlling 
HAIs. The use of monitoring technology can also speed 

up the early detection of HAIs and improve overall 
infection control (Cao et al., 2023). 

This study used a retrospective method, prone to 
bias in recording and reporting infections. The limited 
sample size of one hospital in East Java may limit the 
ability to generalize results. Therefore, future research 
may consider using more structured prospective 
methods and involving more hospitals to produce more 
representative data. 

Further research should expand the sample by 
involving several hospitals in Indonesia to get a more 
complete picture of the incidence of HAIs. In addition, 
the use of real-time data and stricter monitoring of 
invasive medical procedures will help overcome the 
limitations of this study. 

 

Conclusion  

 
This study analyzed the prevalence and incidence 

of healthcare-associated infections (HAIs) in a hospital 
in East Java from 2019 to 2023. The findings showed that 
HAI indicators fluctuated throughout the observation 
period, with the highest incidence density and device-
associated infection rates recorded in 2021, coinciding 
with the peak of the COVID-19 pandemic. During this 
period, increased patient admissions and the extensive 
use of invasive medical devices contributed to a 
temporary rise in infection rates. By 2023, however, a 
substantial decline was observed, reflecting the positive 
effects of strengthened infection prevention and control 
measures implemented after the pandemic. The analysis 
confirmed that prolonged hospitalization, use of 
invasive medical devices such as urinary catheters and 
ventilators, and comorbid conditions including diabetes 
mellitus and cardiovascular diseases were major risk 
factors for HAIs (Suryantoro et al., 2023). Overall, these 
results emphasize the importance of sustained infection 
surveillance, rational management of medical devices, 
and continuous staff training to ensure long-term 
reductions in HAIs and enhance patient safety within 
hospital settings. 
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