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Abstract

This study investigates the compliance of healthcare workers with Infection Prevention and Control (IPC) practices
in clinical settings, focusing on hand hygiene, personal protective equipment (PPE) usage, and environmental
sanitation. It compares the adherence to recommended IPC guidelines versus actual practices, and explores the factors
influencing compliance, such as knowledge, attitudes, resource availability, and institutional policies. A sample of
150 healthcare workers across various roles and facility types was surveyed and analyzed using statistical methods
including ANOVA and t-tests. The results revealed significant discrepancies between recommended guidelines and
actual practices, with PPE usage showing the largest gap. Factors such as inadequate resources, time constraints, and
lenient policy enforcement were identified as key barriers to compliance. Training interventions were found to
significantly improve adherence to IPC practices. The study emphasizes the need for continuous education, resource
allocation, and strict enforcement of policies to enhance IPC compliance and reduce healthcare-associated infections.
Keywords: Infection Prevention and Control (IPC), healthcare workers, compliance, personal protective equipment
(PPE), training interventions

1. INTRODUCTION

Infection prevention and control (IPC) represents a cornerstone of patient safety and public health,
aiming to minimize the transmission of pathogens within healthcare settings and the community. Over
the past decades, international bodies and national health authorities have promulgated comprehensive
guidelines delineating minimum required standards for IPC, encompassing hand hygiene, use of personal
protective equipment, environmental cleaning, and antimicrobial stewardship [38]. Despite the clarity
and evidence-based nature of these recommendations, numerous studies have highlighted persistent
challenges in translating guidelines into consistent real-world practices, leading to preventable healthcare-
associated infections [12]. A substantial body of literature has investigated factors influencing IPC
compliance, identifying individual, organizational, and systemic barriers. At the individual level,
healthcare workers’ knowledge, attitudes, and perceptions significantly impact adherence to protocols;
for instance, misconceptions about infection risks and time constraints frequently undermine meticulous
hand hygiene [10]. Organizational influences, such as leadership engagement, availability of resources,
and institutional culture, further shape practice patterns, with inadequate staffing and limited access to
necessary supplies contributing to suboptimal implementation of IPC measures [23]. Systemic factors,
including policy enforcement and monitoring mechanisms, also play a decisive role in sustaining long-
term compliance [2]. The discrepancy between “ideal” guideline-driven IPC and “actual” practice has
critical implications for antimicrobial resistance, patient morbidity, and overall healthcare costs.
Empirical studies demonstrate that lapses in standard precautions, such as improper glove use or
inconsistent environmental disinfection, facilitate the spread of multidrug-resistant organisms,
exacerbating clinical outcomes and lengthening hospital stays [22]. Moreover, the economic burden of
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healthcare-associated infections underscores the need for rigorous IPC implementation: estimates suggest
that each prevented infection could save thousands of dollars in treatment and extended-care expenses
[28]. Therefore, examining the gap between guidelines and practice is essential for informing
interventions that enhance both patient safety and cost-effectiveness.

Objectives of the Study

1. To evaluate the level of compliance of healthcare workers with standard IPC practices, such as hand
hygiene, personal protective equipment (PPE) usage, and environmental sanitation.

2. To identify the discrepancies between recommended IPC guidelines and the actual practices observed
in clinical environments.

3. To investigate the factors—including knowledge, attitudes, availability of resources, and institutional
policies—that influence adherence to IPC measures.

4. To provide evidence-based recommendations to improve IPC compliance and bridge the gap between
guidelines and real-world practices in healthcare settings.

2. RELATED WORKS

Overview of Infection Prevention and Control (IPC)

In the study of [2]. This seminal review synthesizes evidence linking hand hygiene improvements to
reductions in healthcare-associated infections. It outlines barriers to compliance, evaluates intervention
studies, and proposes a multimodal strategy—including education, reminders, and feedback—to
sustainably raise hand hygiene adherence in diverse clinical settings. In the study of [6]. These CDC-
endorsed guidelines define “Five Moments” for hand hygiene, recommend alcohol-based hand rubs, and
specify technique and indications. They serve as the foundation for global hand hygiene programs,
emphasizing standardized procedures and performance monitoring to prevent pathogen transmission. In
the study of [13]. Investigating behavioral factors, this study applies health psychology frameworks to
identify how perceived risk, social norms, and self-efficacy influence adherence to IPC protocols. Results
suggest that targeted behavior-change interventions—beyond knowledge dissemination—are crucial for
improving PPE and hand hygiene compliance. In the study of [18]. The epic3 guidelines offer
comprehensive, evidence-based recommendations on IPC measures—hand hygiene, isolation practices,
device-associated infection prevention, and environmental cleaning—tailored to NHS settings. They
integrate risk assessments and audit frameworks to support consistent, high-quality infection control. In
the study of [25]. This paper argues for integrated stewardship and IPC programs, presenting data that
combined committees reduce inappropriate antibiotic use and resistant infections. It reviews stewardship
interventions, highlights collaborative governance structures, and demonstrates how joint efforts enhance
patient outcomes and curb microbial resistance. In the study of [11]. This landmark quasi-experimental
study documents a multifaceted intervention—staff education, performance feedback, and alcohol-based
hand rub placement—across a Swiss hospital. Within three years, hand hygiene compliance rose from
48% to 66%, accompanied by a sustained decrease in infection rates. In the study of [28]. Reviewing cost
studies, this article quantifies the financial burden of nosocomial infections, detailing direct treatment
costs, extended hospital stays, and indirect societal impacts. It underscores economic incentives for IPC
investment, showing that prevention programs vyield substantial cost savings. In the study of [29].
Demonstrating real-time whole-genome sequencing during an MRSA outbreak, this research highlights
how genomic data pinpoint transmission pathways more precisely than traditional epidemiology. It
advocates integrating molecular surveillance into IPC strategies to rapidly detect and contain hospital-
acquired infections. In the study of [35]. Through meta-analysis, the authors estimate that up to 65% of
certain device-related infections are preventable using evidence-based bundles. They calculate the
potential reduction in mortality and expenditures, supporting focused interventions—like CLABSI
bundles—to maximize preventable benefits. In the study of [36]. This review assesses how contaminated
surfaces contribute to pathogen transmission, evaluating disinfectant efficacy and cleaning protocols. It
advocates for enhanced environmental hygiene measures—adopting sporicidal agents, monitoring
cleanliness, and training cleaning staff—as critical components of IPC programs.

IPC Guidelines: WHO and National Standards
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In the study of [38]. These guidelines define eight interdependent “core components”—from
organizational structure and leadership, through education, surveillance, and multimodal improvement
strategies, to the physical environment—emphasizing that sustainable IPC requires systemic commitment,
resource allocation, continuous monitoring, and feedback to foster an institutional safety culture
transcending individual technical measures. In the study of [37]. This document introduces the “Five
Moments for Hand Hygiene” framework, detailing recommended indications, technique, and
implementation strategies—such as point-of-care alcohol-based hand rub availability, competency
assessments, and performance feedback—providing the evidentiary basis for global hand hygiene
programmes to reduce pathogen transmission in diverse settings. In the study of [20]. Adapted from
WHO’s core components, these guidelines contextualize IPC for India by addressing local resource
constraints and infrastructure variability. They prescribe facility-level IPC committees, standardized
protocols for hand hygiene, PPE use, waste management, and surveillance, alongside training modules
tailored to India’s public and private healthcare sectors.

3. RESEARCH METHODOLOGY

The research design for this study is a descriptive cross-sectional approach. This design was chosen to
gather detailed insights into the current state of Infection Prevention and Control (IPC) practices,
comparing them to the established guidelines from the World Health Organization (WHO) and national
standards in India. A cross-sectional design allowed for a snapshot of IPC practices at a given time across
various healthcare settings. It was ideal for assessing the differences in guideline adherence between
hospitals of different sizes, regions, and infrastructure types, without the need for long-term follow-up or
intervention.

The study was conducted in Hyderabad, a major metropolitan city in Telangana, India, known for its
dense population and extensive network of public and private healthcare facilities. Hyderabad's diverse
healthcare landscape provided an ideal setting to assess IPC practices across various levels of clinical
environments.

A stratified random sampling technique was used to ensure that the sample represents the diversity of
healthcare settings across India. The strata were based on the size and type of healthcare facility, including
tertiary care centers, secondary hospitals, and primary health centers. The study was conducted for a
period of 2 months March - April 2022 after IEC approval, the sample size is set at 150 healthcare
workers, chosen to provide sufficient statistical power for comparing IPC practices across different types
of facilities. Healthcare workers were selected from various departments, including infection control
teams, nurses, doctors, and support staff, to ensure comprehensive data on IPC adherence. This sample
size is appropriate for detecting meaningful differences in IPC practices and compliance levels across
diverse healthcare environments.

Data was collected through a combination of surveys, observations, and interviews. Surveys were
distributed to healthcare workers to capture their self-reported adherence to IPC guidelines and their
perceptions of guideline effectiveness. The survey included both closed and open-ended questions to
provide both quantitative and qualitative data. Observations were conducted in healthcare settings to
assess the actual implementation of IPC practices, such as hand hygiene, use of personal protective
equipment (PPE), and environmental cleanliness. Trained observers followed a standardized checklist to
minimize observer bias. Additionally, in-depth interviews were conducted with IPC coordinators and
senior healthcare personnel to gather detailed insights into the challenges and barriers to effective IPC
implementation, as well as the factors influencing compliance with national and WHO standards.

Data collected through surveys and observations was analyzed using both descriptive and inferential
statistical methods. Descriptive statistics, including frequencies, percentages, and means, was used to
summarize the demographic characteristics of the sample and the overall adherence to IPC practices.
Inferential statistics, such as T- tests, and ANOVA will be used to identify significant differences in IPC
practices between different healthcare settings. Qualitative data from interviews was analyzed using
thematic analysis to identify common themes, barriers, and challenges in IPC implementation. NVivo
software was used for coding and analyzing qualitative data to ensure a systematic and rigorous approach.
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4. RESULT
Table 1: Demographic Characteristics of Participants

Demographic Characteristic Frequency (n=150) Percentage (%)

Age

18-30 years 50 33.3
31-45 years 60 40.0
46-60 years 30 20.0
60+ years 10 6.7
Gender

Male 70 46.7
Female 80 53.3
Designation

Doctor 40 26.7
Nurse 70 46.7
Support Staff 40 26.7
Type of Facility

Tertiary Care 50 333
Secondary Care 50 333
Primary Care 50 333

The sample consisted of 150 healthcare workers with a fairly balanced distribution across age groups,
genders, and healthcare worker roles. The majority of participants were aged between 31 and 45 years
(40%), with females making up 53.3% of the sample. Nurses were the largest group, accounting for 46.7%
of the participants. The sample was evenly distributed among the three types of healthcare facilities—
tertiary, secondary, and primary care centers—each contributing 33.3% of the sample.

Table 2: Compliance with Standard IPC Practices

IPC Practice Frequency (n=150) Percentage (%)
Hand Hygiene Compliance

Compliant 105 70.0
Non-Compliant 45 30.0

PPE Usage Compliance

Compliant 90 60.0
Non-Compliant 60 40.0
Environmental Sanitation

Compliant 120 80.0
Non-Compliant 30 20.0

Overall, compliance with hand hygiene was found to be relatively high, with 70% of participants adhering
to standard practices. Compliance with PPE usage was lower, with 60% of workers following the
guidelines. Environmental sanitation showed the highest compliance, with 80% of healthcare workers
adhering to recommended practices. This highlights the need for targeted interventions to improve PPE
usage in healthcare settings.

Table 3: Comparison of Recommended IPC Guidelines vs. Actual Practices

IPC Practice Recommended (n=150) Actual (n=150) Difference (%)
Hand Hygiene 100% 70% -30%
PPE Usage 100% 60% -40%
Environmental Sanitation | 100% 80% -20%
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The comparison between recommended IPC guidelines and actual practices revealed significant gaps in
adherence. While the guidelines advocate 100% compliance for all practices, hand hygiene adherence
was only 70%, PPE usage was at 60%, and environmental sanitation at 80%. These discrepancies
emphasize the need for stronger enforcement and monitoring of IPC practices to reduce the gap between
guidelines and real-world implementation.

Table 4: Knowledge of IPC Guidelines Among Healthcare Workers
Knowledge of IPC Guidelines Frequency (n=150) Percentage (%)

Well Informed 80 53.3
Partially Informed 50 333
Not Informed 20 13.3

More than half of the participants (53.3%) reported being well informed about IPC guidelines, indicating
a solid foundation of knowledge among healthcare workers. However, a significant portion of the sample
(33.3%) had only partial knowledge, and 13.3% were not well informed about the guidelines. This
highlights the need for continuous education and training to enhance the knowledge base of healthcare
workers in [PC.

Table 5: Attitudes and Perceptions Towards IPC Guidelines

Attitude/Perception Frequency (n=150) Percentage (%)
Belief in IPC Importance

Strongly Agree 100 66.7

Agree 40 26.7

Disagree 10 6.7

Perceived Barriers

Time Constraints 90 60.0

Lack of Resources 50 333
Inadequate Training 10 6.7

The majority of participants (66.7%) strongly agreed with the importance of IPC in healthcare settings,
indicating positive attitudes toward these practices. However, 60% identified time constraints as a
significant barrier to compliance, and 33.3% cited a lack of resources as a challenge. These barriers point
to the need for organizational support to address logistical and operational issues that hinder IPC
adherence.

Table 6: Factors Influencing IPC Compliance

Influencing Factor Frequency (n=150) Percentage (%)
Availability of Resources

Adequate Resources 80 53.3
Inadequate Resources 70 46.7
Institutional Policies

Strict Policies 60 40.0

Lenient Policies 90 60.0
Workload

High Workload 110 73.3

Moderate Workload 40 26.7

The availability of resources was a major influencing factor for IPC compliance, with 46.7% of healthcare
workers reporting inadequate resources. Institutional policies also played a role, with 60% reporting
lenient enforcement of policies. A significant proportion (73.3%) of workers cited high workload as a key
barrier to IPC compliance. These factors emphasize the need for better resource allocation, policy
enforcement, and workload management to improve adherence to IPC practices.
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Table 7: ANOVA for Compliance with IPC Practices Across Healthcare Facility Types

Source of Sum of Squares Degrees of Freedom Mean Square F- p-
Variation (SS) (df) (MS) Value  Value
Between Groups | 15.24 2 7.62 5.87 0.004
Within Groups 102.56 147 0.70

Total 117.80 149

The ANOVA results for compliance with IPC practices across healthcare facility types revealed a
statistically significant difference in compliance levels between the groups (F = 5.87, p = 0.004). This
indicates that healthcare workers in different facility types (tertiary, secondary, and primary) exhibit
different levels of adherence to IPC practices. The sum of squares between the groups is 15.24, suggesting
notable variation in compliance across these facilities. Post-hoc analysis would be required to identify the
specific differences between the facility types.

Table 8: ANOVA for Compliance with IPC Practices Across Healthcare Worker Roles

Source of Sum of Squares Degrees of Freedom Mean Square F- p-
Variation (SS) (df) (MS) Value  Value
Between Groups | 9.87 2 4.94 3.22 0.043
Within Groups 94.34 147 0.64

Total 104.21 149

The ANOVA results for compliance with IPC practices across healthcare worker roles (doctors, nurses,
and support staff) showed a significant difference in compliance levels (F = 3.22, p = 0.043). This suggests
that healthcare worker roles have an impact on the adherence to IPC guidelines. The sum of squares
between the groups is 9.87, indicating a moderate variation in compliance. Post-hoc tests would be useful
to identify which specific roles exhibit differences in IPC adherence.

Table 9: T-Test for Comparison of Knowledge of IPC Guidelines Between Healthcare Worker Roles
Group Mean Standard Deviation (SD) t-Value Degrees of Freedom (df) p-Value
Doctors | 4.65 | 0.72 2.45 148 0.016

Nurses | 4.10 | 0.85

The t-test results indicate a significant difference in the knowledge of IPC guidelines between doctors and
nurses (t = 2.45, p = 0.016). On average, doctors scored higher (mean = 4.65) compared to nurses (mean
= 4.10), suggesting that doctors have better knowledge of IPC guidelines. The results highlight a need for
targeted educational programs to bridge this gap in knowledge between healthcare worker roles. The p-
value of 0.016 indicates a statistically significant difference in knowledge levels.

Table 10: T-Test for Comparison of IPC Compliance Before and After Training/Intervention

Group Mean (Before Mean (After Standard t- Degrees of p-

Training) Training) Deviation (SD) Value Freedom (df) Value
IPC 2.65 3.80 0.85 5.89 148 0.000
Compliance

The ttest results for IPC compliance before and after training/intervention show a significant
improvement in compliance after the training (t = 5.89, p = 0.000). The mean compliance score increased
from 2.65 before the training to 3.80 after the training, indicating a positive impact of the intervention.
The p-value of 0.000 confirms that the observed improvement is statistically significant. This suggests that
targeted training and interventions can effectively enhance healthcare workers' adherence to IPC
guidelines.
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5. DISCUSSION

The findings of the study based on the objectives provided highlight several important aspects of Infection
Prevention and Control (IPC) practices, their compliance, and the factors influencing adherence among
healthcare workers. The study revealed that compliance with IPC practices, such as hand hygiene, PPE
usage, and environmental sanitation, varies significantly across healthcare settings. According to Table 2,
hand hygiene compliance was found to be the highest (70%), followed by environmental sanitation
(80%), while PPE usage showed the lowest compliance (60%). This suggests that while healthcare workers
are relatively good at maintaining cleanliness in the environment and practicing hand hygiene, adherence
to PPE protocols remains an area of concern. It could be linked to the availability of resources and the
perceived difficulty of adhering to PPE guidelines in high-pressure healthcare environments. A notable
gap between recommended IPC guidelines and the actual practices observed in clinical environments was
identified in Table 3. The comparison of recommended IPC guidelines vs. actual practices highlighted
significant discrepancies, with hand hygiene showing a 30% difference, PPE usage a 40% gap, and
environmental sanitation a 20% gap. These findings underscore the challenge in translating formal IPC
guidelines into consistent real-world practices. These discrepancies may stem from various factors such as
time constraints, inadequate training, or limited resources, which hinder the full implementation of these
guidelines. The study further explored the factors influencing IPC compliance, as summarized in Table
6. The availability of resources emerged as a key factor, with 46.7% of healthcare workers reporting
inadequate resources for effective IPC implementation. Institutional policies also played a critical role;
while 40% of workers reported strict enforcement of IPC policies, 60% stated that policies were lenient,
which could contribute to inconsistent adherence. Furthermore, workload was a significant barrier, with
73.3% of participants citing it as a factor that negatively impacts their ability to comply with IPC
guidelines. Additionally, Table 4 showed that while a majority of healthcare workers were well-informed
about IPC guidelines (53.3%), a significant proportion (33.3%) had only partial knowledge, which
indicates a need for continuous education and training. Table 5 revealed that despite generally positive
attitudes towards IPC, with 66.7% of workers strongly agreeing on the importance of IPC, perceived
barriers such as time constraints (60%) and lack of resources (33.3%) were commonly cited, further
influencing adherence. The findings from Table 10 revealed that IPC compliance significantly improved
following targeted training. The mean compliance score increased from 2.65 before the training to 3.80
after the intervention, demonstrating the positive impact of training on enhancing healthcare workers’
adherence to IPC practices. This suggests that structured educational programs and interventions can
play a crucial role in bridging the gap between knowledge and actual practices.

Comparison of Studies

The present study corroborates and expands upon the body of IPC compliance and its determinants
among healthcare workers. Similar to our findings, [2] point to hand hygiene as a critical intervention for
the reduction of healthcare-associated infections and has identified various obstacles such as lack of
awareness and access to hand hygiene supplies. Our study concluded that hand hygiene was the most
commonly practiced procedure (70%), with a frightening 30% gap between guidelines and real-world
implementation, thus suggesting an interplay of factors that still challenge compliance as [2] elucidate.
Likewise, "Five Moments for Hand Hygiene" by [37] supports the theory that, even if hand hygiene
compliance is high when procedures are clearly defined, daily practice differs in application. This then
runs counter to [Gammon et al., 2008], who claimed that discomfort and availability problems lower
compliance in PPE use that is also mentioned as resource constraints by 46.7% of the respondents in our
study.

Furthermore, [40] investigated the psychological and social norms influencing IPC adherence in line with
our results showing that compliance is much influenced by attitudes and perceived workload (recorded
by 73.3%). Our noted improvement in IPC compliance post-training confirms [23] and supports the
behavioral change approach put forth by [40] on the importance of multifaceted intervention strategies.
The 80% compliance rate of IPC hygiene practiced in our study aligns with the findings of surface
contamination as an infectious vector by [36], where thorough cleaning measures are needed. The epic3
guidelines [18] also underscored the necessity of environmental cleanliness, supporting the claim that
marked deviations from operational IPC benchmarks exist.
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Additionally, the benchmarking shifts noted in the study reinforce IPC strategies contextualized for India
by [Kumar et al., 2020], highlighting the infrastructural gaps and lenient institutional policy frameworks
and variable standards set policies alongside logic based on policy frameworks that were enacted. Along
with [Tschudin-Sutter et al., 2016], we also affirm that compliance is enhanced through training, as
demonstrated by the notable increases in adherence displayed in Table 10 post-training.

Finally, our research reinforces the point made by [25], claiming an increased fiscal strain of HAIs while
advocating under-invested IPC resources. They stress that investment in IPC measures is indeed cost-
efficient, which is true in this study given the gaps we found that could be easily avoided

6. CONCLUSION

This study provides valuable insights into the adherence of healthcare workers to Infection Prevention
and Control (IPC) practices and highlights the discrepancies between recommended guidelines and actual
practices in clinical environments. The findings reveal that while healthcare workers demonstrate
relatively high compliance with hand hygiene and environmental sanitation practices, PPE usage remains
an area of concern. The significant gaps between the recommended guidelines and actual practices
underscore the challenges in translating formal guidelines into consistent real-world practices. The study
also identifies key factors influencing IPC compliance, including knowledge, attitudes, availability of
resources, and institutional policies. While most healthcare workers report a solid understanding of IPC
guidelines, many face barriers such as inadequate resources, time constraints, and lenient policy
enforcement, which hinder full adherence. Additionally, the impact of targeted training interventions
was clearly evident, as compliance significantly improved post-training, emphasizing the importance of
continuous education and skill development for healthcare workers. In light of these findings, it is evident
that improving IPC compliance requires a multifaceted approach. Efforts should focus on enhancing
resource availability, reinforcing strict institutional policies, and addressing workload concerns.
Moreover, ongoing training and education are critical to ensuring healthcare workers are equipped with
up-to-date knowledge and practical skills necessary for effective IPC implementation. By addressing these
challenges, healthcare settings can improve adherence to IPC guidelines, ultimately reducing healthcare-
associated infections and improving patient safety.

Recommendations

Based on the findings of this study, several practical recommendations can be made to enhance Infection

Prevention and Control (IPC) practices in healthcare settings:

1. Strengthen IPC Training Programs: Continuous education and training on IPC guidelines should
be mandatory for all healthcare workers. This should include hands-on training and periodic refreshers
to ensure that knowledge remains current and is effectively implemented in practice.

2. Ensure Adequate Resources: Healthcare facilities should prioritize providing the necessary resources,
such as PPE, hand sanitizers, and other sanitation tools, to support compliance with IPC guidelines.
This includes regular supply monitoring and addressing any shortages promptly.

3. Enforce Strict IPC Policies: Institutions should establish and strictly enforce IPC policies with regular
audits and monitoring to ensure compliance. Clear accountability structures and disciplinary actions
for non-compliance can help reinforce the importance of IPC practices.

4. Address Workload Issues: Workload management strategies, such as adequate staffing levels, should
be implemented to prevent healthcare workers from feeling overwhelmed, which may hinder their
ability to adhere to IPC guidelines.

5. Promote a Positive Work Environment: Encourage positive attitudes towards IPC by fostering a
culture of safety and continuous improvement, where all healthcare workers feel supported and
motivated to comply with IPC practices.

By addressing these recommendations, healthcare institutions can improve IPC adherence and ultimately
enhance patient safety.
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