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Abstract: This research intricately explores the dynamics of hospital-acquired infection
(HAI) rates and their underreporting from 2019 to 2023, emphasizing an understanding of
their multifaceted influences and propounding strategies towards enhanced reporting
veracity. Amidst the fluctuating HAI rates and an initial rise followed by a drop in
underreporting during the observed period, the study delineates the complex interplay of
factors such as policy shifts, the COVID-19 pandemic, healthcare personnel practices, and
systemic processes in shaping these dynamics. Through meticulous analysis and discussion,
the research underscores the pivotal need for a balanced amalgamation of strategic,
operational, and cultural interventions to foster accurate, transparent, and constructive HAI
reporting and management. Recommendations encompass fostering a non-punitive reporting
culture, fortifying HAI detection and reporting mechanisms, embedding continuous
improvement ethos, and effectuating policy interventions that synergize multi-stakeholder
engagements towards optimized HAI management.

1. Introduction

Hospital-acquired infections (HAIs), also known as nosocomial infections, significantly influence
global public health, contributing to increased morbidity, mortality, and healthcare costs. The
accurate reporting of HAIs is paramount to formulating precise preventive strategies and policy
planning, ensuring optimal healthcare quality and patient safety. However, the underreporting of
infection cases imposes a substantial barrier to these endeavors, masking the actual scale of the
problem and potentially diluting the effectiveness of countermeasures. Consequently, understanding
the context and ramifications of HAI underreporting becomes crucial to augment healthcare standards
and foster an enhanced infection control framework!*-2,

An examination of recent data illustrates a nuanced picture of the trends in HAI incidence and
underreporting rates. In 2019, the infection rate was documented at 1.68%, escalating minimally to
1.69% in 2020 before decreasing to 1.23% in 2022. Remarkably, the underreporting rate witnessed a
conspicuous surge from 4.29% in 2019 to a peak of 8.00% in 2022. In 2023, nuanced fluctuations
were observed with infection and underreporting rates being 1.04% and 5.00% in the first quarter,
and 1.33% and 2.44% in the second quarter, respectively. The evident variations in these rates within
a relatively short timeframe signify an imperative to delve deeper into the underlying causes and
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implicationst®41,

The pivotal aim of this study revolves around comprehensively elucidating the factors influencing
the alterations in HAI and underreporting rates during the observed period. Moreover, we aspire to
delineate the potential repercussions of underreporting on healthcare policies, patient outcomes, and
overall public health. Anticipating that the insights derived from this research will substantiate a
blueprint for enhancing the accuracy and transparency of HAI reporting, the study further seeks to
propose pragmatic strategies to mitigate underreporting. Thereby, we endeavor to contribute to a
fortified healthcare system, wherein meticulous infection surveillance and management become
integral to sustaining and elevating healthcare quality and safety.

2. Methods
2.1 Data source and collection process

The data pertinent to our study was acquired from various hospital databases and government
health reports, encompassing diverse medical facilities ranging from general hospitals to specialized
clinics, spanning from 2019 to 2023. The inclusion criteria for the hospitals were established based
on the availability of data regarding hospital-acquired infection (HAI) rates and related
underreporting instances. Patient data, entailing infection types, treatment protocols, and outcomes,
was anonymized to safeguard privacy and adherence to ethical guidelines®. Further, to provide a
robust analysis, data regarding healthcare professionals, infection control policies, and any changes
in reporting protocols during the specified period were also assimilated. This multilayered data
facilitated a comprehensive exploration into not only the explicit figures related to HAIs and
underreporting but also the potential correlational and causational factors influencing them.

2.2 Data processing and analytical methods

The data, once collated, underwent meticulous cleaning and validation processes to ascertain
accuracy and reliability. Inconsistencies, outliers, and any missing values were identified and
addressed via suitable imputation methods, ensuring the fidelity of subsequent analyses. The
analytical approach embraced both descriptive and inferential statistical methods. Descriptive
statistics provided an initial insight into the general trends and variations in HAI and underreporting
rates across the years and facilities. Subsequent inferential analyses, employing regression models
and time-series analysis, enabled the exploration of potential relationships between variables and the
prediction of future trends. Furthermore, to unravel the possible underlying causes of underreporting,
multivariate analysis and machine learning algorithms were harnessed to detect patterns and
significant predictors amidst the myriad of collected variables. The analyses were conducted utilizing
statistical software, ensuring rigor and reproducibility in the results and findings extrapolated from
the data. Through these methodologies, the study endeavored to unravel the complexities and
dynamics of HAI reporting within the investigated timeframe and context.

3. Results
3.1 Variations and potential influencing factors of hospital infection rates from 2019 to 2023

Throughout the span from 2019 to 2023, fluctuations in the hospital-acquired infection (HAI) rates
were observed. Starting from an infection rate of 1.68% in 2019, a minimal escalation to 1.69% was
detected in 2020. Subsequently, a decrease to 1.23% was identified in 2022, followed by nuanced
variations in 2023, with rates of 1.04% and 1.33% in the first and second quarters respectively.
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Several factors emerged as potentially impactful to these dynamics. Firstly, alterations in infection
control practices, encompassing hygiene protocols and utilization of personal protective equipment,
may have contributed to the rate changes. Secondly, the varying levels of healthcare personnel
training and adherence to infection control policies were noted across the different facilities. Lastly,
shifts in patient demographics, particularly concerning age and comorbidities, were considered as
they inherently influence susceptibility to HAIs. (Table 1)

Table 1: Hospital Infection Incidence and Underreporting Rates (2019-2023)

Year Hospital Infection Hospital Infection Cases
Incidence (%) Underreporting (%)
2019 1.68 4.29
2020 1.69 6.23
2021 1.68 7.35
2022 1.23 8.00
2023 Q1 1.04 5.00
2023 Q2 1.33 2.44

3.2 Trends and possible causes of underreporting variations in hospital infection cases

The underreporting rate of HAI cases presented a conspicuous escalation from 4.29% in 2019 to
8.00% in 2022. However, 2023 witnessed a reduction to 5.00% in the first quarter, and further to 2.44%
in the second quarter. The discernible augmentation and subsequent diminution in underreporting
rates prompted an exploration into the possible causative factors. A pivotal discovery pertained to
variations in reporting protocols and auditing rigor across different periods and institutions.
Furthermore, disparities in healthcare professional awareness and perceptions regarding the
significance and mechanisms of HAI reporting were illuminated. Additionally, potential
administrative and systemic deterrents, such as fear of reprisal or penalization in relation to reported
HAI cases, emerged as a noteworthy consideration in comprehending the underreporting phenomena.
The culmination of these factors provides a multifaceted perspective into the undulating trends
witnessed in HAI underreporting from 2019 to 2023.

4. Analysis

4.1 In-depth examination of possible factors impacting hospital infection incidence and
underreporting rates

A meticulous analysis unveils a multifaceted confluence of factors potentially impacting the
observed variations in hospital-acquired infection (HAI) and underreporting rates between 2019 and
2023. Notably, policy shifts, particularly those relating to infection control and reporting protocols,
emerged as substantial contributors to the observed dynamics. Enhanced or diminished rigor in
auditing and accountability mechanisms appeared to correlate with fluctuations in reported and
underreported instances of HAIs. Concurrently, external phenomena, notably the COVID-19
pandemic, inserted substantial complexity into the scenario. The pandemic’s impact reverberated
across multiple domains, including strain on healthcare resources, shifts in healthcare-seeking
behaviors, and alterations in patient care practices, potentially influencing both actual infection
incidences and their reporting. Additionally, variations in training, awareness, and perceptions of
healthcare personnel regarding HAI identification and reporting were illuminated as pivotal in
influencing both the actual and reported instances of infections.
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4.2 Analyzing the interaction of different factors and their influence on overall trends

Delving into the intricate interplay among the identified factors, several insights were gleaned.
The enforced policy changes, while ostensibly aimed at enhancing HAI control and reporting, were
notably influenced by the prevailing pandemic scenario, thereby, embedding a layer of reactivity into
policy formulation and implementation. The compounded strain on healthcare facilities and personnel
during the pandemic likely influenced both actual HAI occurrences, due to potential lapses or
modifications in infection control practices, and their reporting, given the diverted focus towards
managing the pandemic. Furthermore, a potential dichotomy was observed in healthcare personnel
responses to HAI occurrences and reporting, wherein the heightened awareness of infection control
might have bolstered accurate identification and reporting in some instances, while the fear of
repercussions amidst already strained circumstances might have deterred it in others. This complex
interaction of policies, external events, resource constraints, and human factors, entwined to sculpt
the observed trends in HAI rates and their underreporting during the studied period. This analysis
seeks to provide a holistic understanding of the myriad factors and their interactions that could
potentially sculpt the observed dynamics in HAI and underreporting rates. It’s imperative to underline
that real-world scenarios might present additional complexities and factors, necessitating continuous
adaptation and depth in analysis.

5. Discussion
5.1 Potential reasons for increased underreporting and its relationship with infection rates

The upsurge in underreporting rates, especially juxtaposed against the fluctuations in hospital-
acquired infection (HAI) rates, necessitates a keen exploration into its underlying mechanisms. The
heightened underreporting could, on one hand, stem from institutional or personnel apprehensions
regarding the repercussions of high HAI rates, particularly amidst the scrutinized landscape during
the COVID-19 pandemic. It may also correlate with potential inadequacies or inconsistencies in HAI
detection and reporting mechanisms, especially under strained healthcare contexts(®®l. Additionally,
the relationship between HAI and underreporting rates manifested intriguingly — whether increased
underreporting reflects an actual decline in HAIs due to improved practices, or merely obscures the
true incidence, remains a pivotal question warranting deeper exploration and validation®].

5.2 Potential strategies and schemes to improve underreporting

Addressing underreporting necessitates a multidimensional approach. Firstly, fostering a
transparent and non-punitive reporting culture within healthcare institutions could diminish
reluctance towards accurate HAI reporting. Secondly, enhancing healthcare personnel training and
awareness regarding the significance and methodologies of HAI reporting could elevate both the
accuracy and consistency of reported datal’®!l, Furthermore, implementing robust, user-friendly, and
accessible reporting systems, perhaps leveraging digital technologies, might facilitate smoother and
more timely reporting of HAISs. Integrating periodic audits and feedback mechanisms, which not only
scrutinize but also support and guide healthcare facilities in optimizing their infection control and
reporting practices, might further augment the veracity of reported datal*?l.

5.3 Challenges and opportunities in implementing the strategies

Implementing these strategies, while theoretically sound, presents practical complexities. The
instillation of a non-punitive reporting culture demands a paradigm shift in institutional attitudes and
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potentially, policy reforms, which might meet resistance at various levels. Similarly, enhancing
training and awareness, while pivotal, requires resources — both in terms of finances and expert
personnel, which might be scarce, especially in lower-resource settings™™®l. The implementation of
digitalized reporting systems, on the other hand, while potentially enhancing reporting efficiency and
accuracy, demands infrastructural and technical investments and expertise, and raises considerations
regarding data security and privacy. Nevertheless, the trajectory towards improved underreporting
through these strategies opens avenues for enhanced healthcare quality and patient safety,
substantiating the merit and necessity of navigating through these challenges. Consequently, the
conceptualization and implementation of these strategies demand meticulous planning, sustained
efforts, and adaptive mechanisms to navigate through the interplay of challenges and opportunities
en route to enhanced HAI reporting and management[41,

6. Conclusion
6.1. Summary of main findings

The explorative study into the hospital-acquired infection (HAI) rates and underreporting from
2019 to 2023 revealed complex, intertwined dynamics governed by an amalgamation of intrinsic and
extrinsic factors. The HAI rates experienced fluctuations across the observed period, while
underreporting showcased an escalating trend till 2022, followed by a conspicuous reduction in 2023.
The multifactorial influences, including policy shifts, the pervasive impact of the COVID-19
pandemic, variations in healthcare personnel practices, and potential system and process inadequacies,
carved the observed trends in both actual HAI incidences and their reporting. The relationship
between actual infection incidences and their reporting emerged as multifaceted, demanding a
nuanced understanding and approach towards enhancing the accuracy and veracity of HAI data.

6.2 Specific recommendations and directions for reducing hospital infection underreporting

Tackling the pervasive issue of HAI underreporting necessitates a judicious blend of strategic,
operational, and cultural shifts within the healthcare environment. Firstly, cultivating a conducive
reporting environment, underpinned by a non-punitive, transparent, and supportive framework, stands
pivotal. Ensuring that healthcare personnel are encouraged, rather than dissuaded, to report HAIs
accurately is imperative for authentic data. Secondly, fortifying the HAI detection and reporting
mechanisms through enhanced training, streamlined processes, and potential technological
integrations could enhance the ease and accuracy of reporting. Moreover, amalgamating a continuous
improvement ethos, wherein periodic reviews, audits, and feedback mechanisms are not merely
evaluative but also developmental, ensuring healthcare facilities are not only accountable but also
empowered and guided towards optimized HAI management and reporting. Additionally, at a macro
level, policy interventions that fortify resource allocations, standardize practices, and foster
collaborative, multi-stakeholder engagements towards HAI management and reporting could sculpt
a resilient, sustainable, and effective pathway towards reduced HAI underreporting.

In summary, the endeavor towards reducing HAI underreporting demands a holistic, adaptive, and
sustained approach, intertwining both micro and macro-level strategies towards enhancing the
accuracy, reliability, and utility of HAI data in sculpting improved healthcare quality and safety
landscapes.
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