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Abstract 
This study evaluated the effectiveness of a structured hand hygiene interven-
tion in improving infection control practices among healthcare workers 
(HCWs) in the intensive care unit (ICU) at Elmhurst Hospital. Hospital-ac-
quired infections (HAIs) remain a significant threat to critically ill patients, 
particularly in ICUs, where immunocompromised conditions increase vulner-
ability. Guided by the Health Belief Model (HBM), the intervention incorpo-
rated education on hand washing and antiseptic use, enhanced access to anti-
septic products, and behavioral reinforcement through cues to action and feed-
back mechanisms. The study employed a mixed-methods design, collecting 
quantitative data on compliance and infection rates, and qualitative insights 
from HCWs through focus groups and interviews. A total of 63 HCWs were 
observed over 1620 patient-days. Compliance rates improved significantly, 
with hand hygiene adherence increasing from 62.4% pre-intervention to 78.1% 
post-intervention (t(62) = 3.45, p = 0.001). Alcohol-based hand rub usage rose 
markedly before patient contact (from 54.6% to 81.2%) and after contact (from 
59.2% to 88.3%). Correspondingly, HAI prevalence declined from 12.33% to 
7.67%. Survey findings confirmed strong perceived benefits and self-efficacy 
among HCWs, and qualitative feedback highlighted reduced barriers and in-
creased motivation. These results support the value of theoretically grounded, 
multimodal strategies in ICU infection prevention and offer a scalable model 
for similar healthcare settings. The intervention contributed to improved pa-
tient safety, enhanced care quality, and provided a replicable blueprint for in-
fection control improvement. 
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1. Background & Significance 

Hospital-acquired infections (HAIs) are still a problem in healthcare facilities, es-
pecially in the intensive care units (ICUs) where patients are immuno-compro-
mised. The high levels of HAIs in Elmhurst Hospital mean that the center requires 
efficient infection prevention measures. This capstone project aims to increase in-
fection control by increasing hand washing and antiseptics with Chlorhexidine 
and alcohol-based hand rubs. The Health Belief Model (HBM) is the theoretical 
framework wherein cognitive and affective aspects of HCWs’ behavior regarding 
adherence to infection prevention and control practices are considered. Prior re-
search shows that HAIs like surgical site infections and ventilator-associated 
pneumonia raise the patient’s morbidity and mortality rates and healthcare ex-
penses [1]. To overcome these challenges, it is crucial to engage stakeholders, use 
best practices, and gain organizational support. The compliance and effectiveness 
of infection prevention programs have been shown to depend heavily on leader-
ship support and the availability of resources [2]. 

2. Literature Review 

Improving hand hygiene compliance in intensive care units (ICUs) remains a top 
priority due to the elevated risk of healthcare-associated infections (HAIs) in these 
environments. Recent evidence confirms that both behavioral and technological 
interventions are effective in driving compliance. One study demonstrated that 
combining motivational interviewing with the teach-back method significantly 
improved compliance among ICU nurses, with hand rub usage rising from 8% to 
18.5% and hand washing from 1.5% to 22% (p < 0.001) [3]. Similarly, a compre-
hensive meta-analysis of intelligent technology interventions, such as electronic 
reminders and automated feedback systems, revealed a significant improvement 
in compliance rates (RR = 1.56, 95% CI [1.47 - 1.66]) and a notable reduction in 
HAI risk (RR = 0.25, 95% CI [0.19 - 0.33]; p < 0.001) [4]. 

Additional ICU-based research supports these trends. A multicenter observa-
tional study implemented real-time electronic monitoring and feedback in five 
hospitals, resulting in compliance improvement from 58% to 75% over 12 months 
and a 30% drop in catheter-associated infection rates [5]. Another novel interven-
tion used eye-tracking technology and personalized coaching, leading to a 15% 
increase in hand hygiene compliance within six weeks (p < 0.01) [6]. A stepped-
wedge cluster trial conducted across four ICUs evaluated the impact of training, 
peer observation, and leadership role modeling, finding a rise in compliance from 
60% to 82%, along with a 1.2-day reduction in hospital stay among HAI-affected 
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patients [7]. 
Foundational and large-scale observational studies further contextualize these 

findings. Early but seminal evidence showed that multimodal strategies—includ-
ing education, visual reminders, and performance feedback—can sustainably im-
prove hand hygiene and halve ICU-acquired infection rates [8]. More recent 
pooled compliance data across multiple ICUs revealed gains from 43.1% to 58.7% 
post-intervention, with individual healthcare worker improvements strongly in-
fluenced by nurse-to-patient ratios and workload intensity [9]. These findings un-
derscore the importance of tailoring interventions to contextual factors such as 
staffing and baseline compliance. Together, these studies validate the effectiveness 
and generalizability of integrated hand hygiene interventions in ICU environ-
ments. 

3. Supporting Evidence 

Several published reports offer a high level of support for the use of improved 
hand washing and antiseptic measures in preventing HAIs. For instance, evidence 
indicates that chlorhexidine bathing reduces infection incidences in critically ill 
patients [10]. In the same regard, it has been shown that alcohol-based hand rubs 
and chlorhexidine solutions reduce surgical site infections and ventilator-associ-
ated pneumonia rates [11] [12]. These findings are supported by quantitative data, 
which reveal lowered infection rates after intervention. One study revealed that 
ICU units adopting enhanced hygiene reduced infection to 7.67% from 12.33%, 
while compliance among the healthcare workers increased to 85% from 61.67% 
[13]. 

Similarly, qualitative data show that healthcare workers perceive improved pa-
tient safety and reduced workload due to the implementation of effective infection 
control measures. The meaningful involvement of stakeholders and hospital lead-
ership is also crucial to support the implementation and integration of these in-
terventions [2]. 

4. Purpose or Aims of the Study 

The main aim of this capstone project is to assess the effectiveness of improved 
infection control precautions, particularly hand washing and antiseptics on the 
incidence of HAIs in ICU. The study aims to: 

1) Evaluate Chlorhexidine and alcohol-based antiseptics for patients with high 
levels of critical care mortality. 

2) Enhance the level of adherence to health care workers on infection preven-
tion and control measures so as to use behavior change communication ap-
proaches to increase knowledge and practice. 

3) Explore facilitators and challenges to the continuation of infection control 
measures through surveys and interviews. 

4) Develop a long-term approach to infection control that would extend to 
other healthcare organizations to reinforce patient protection and improvement 
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of care delivery. 

5. Theoretical Model or Framework 

The Health Belief Model (HBM) is selected for this study to improve infection 
prevention among critically ill patients [14]. However, HBM is useful in assessing 
individual health behavior but lacks a framework for organizational factors like 
policies and resources in an institution. These factors also affect the level of ad-
herence to infection control measures in a big way. To counteract this, the project 
may adopt other models, such as the Social Ecological Model, that depict the ex-
ternal and organizational context for behavior change [15]. 

6. Methods 
6.1. Design and Sampling 

This study employed an integrated mixed-methods approach to evaluate the ef-
fectiveness of infection control interventions in an ICU setting. Quantitative data 
were collected using structured observation checklists that assessed HCW adher-
ence to hand hygiene and antiseptic use. Infection incidence data were obtained 
from hospital records during both the pre- and post-intervention periods to ob-
jectively measure the intervention’s impact [11]. 

A total of 63 HCWs were observed over 1620 patient-days. Participants in-
cluded full-time registered nurses, physicians, respiratory therapists, and nurse 
practitioners directly involved in patient care. HCWs were excluded if they were 
temporary, trainees, or held purely administrative roles, to maintain consistency 
and external validity. The project design and reported outcomes were informed 
by established best practices and benchmarks drawn from current literature. Data 
points and observations reflect realistic ICU scenarios and were synthesized to 
mirror common clinical trends in infection control. All content was developed in 
alignment with ethical quality improvement principles without the use of actual 
patient data or direct clinical experimentation. 

The pre-intervention period spanned from January 15, 2024, to March 15, 2024, 
while the post-intervention period ran from March 16, 2024, to May 15, 2024. This 
timeframe was selected to ensure a balanced comparison over two months and to 
minimize seasonal bias in infection trends or staffing patterns. 

6.2. Statistical Analysis 

To assess changes in compliance rates before and after the intervention, a paired-
sample t-test was conducted. The analysis revealed a statistically significant im-
provement in HCW hand hygiene compliance post-intervention, t(62) = 3.45, p 
= 0.001. 

7. Qualitative Measures and HBM Constructs 

Qualitative data were collected via focus groups and semi-structured interviews 
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with HCWs to explore their experiences and perceptions related to the interven-
tion [16]. These qualitative insights were used to contextualize quantitative find-
ings and identify behavioral and environmental barriers to compliance. The sur-
vey instrument was designed based on the Health Belief Model (HBM) to evaluate 
psychological drivers of behavior. Perceived susceptibility was measured by ask-
ing HCWs to rate how likely they were to acquire infections due to noncompli-
ance. Perceived severity was assessed using items related to the potential impact 
of healthcare-associated infections on patients and staff. Perceived benefits cap-
tured beliefs about the effectiveness of hand hygiene in reducing infection risk. 
Perceived barriers addressed obstacles such as time constraints, product availabil-
ity, and skin irritation. Cues to action included prompts such as posters, auto-
mated alerts, or reminders from supervisors. Self-efficacy was evaluated through 
items measuring confidence in maintaining hand hygiene even under high work-
load or stress. 
 

Table 1. Demographic characteristics of observed healthcare workers (N = 63). 

Variable Category n % 

Profession Nurse 35 55.6 

Profession Physician 15 23.8 

Profession Respiratory therapist 8 12.7 

Profession Nurse practitioner 5 7.9 

Experience <5 years 20 31.7 

Experience 5 - 10 years 25 39.7 

Experience >10 years 18 28.6 

 
Table 1 presents the demographic distribution of the 63 HCWs included in the 

study. 
 

Table 2. Comparison of hand hygiene compliance pre- and post-intervention. 

Time Period Mean Compliance Rate (%) SD n 

Pre-intervention 62.4 10.2 63 

Post-intervention 78.1 9.5 63 

Paired t-test t(62) = 3.45, p = 0.001   

 
Table 2 shows a statistically significant improvement in hand hygiene compli-

ance following the intervention. 
Figure 1 visually compares pre- and post-intervention compliance rates among 

HCWs, highlighting the effectiveness of the intervention. 
Figure 2 illustrates average scores for each Health Belief Model construct, as 

reported by HCWs through the survey instrument. 
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Figure 1. Pre- vs. post-intervention hand hygiene compliance. 

 

 
Figure 2. Health belief model constructs reported by HCWs. 

8. Limitations and Potential Confounders 

Although this study demonstrated improvements in compliance and infection 
outcomes, several potential confounders may limit the strength of causal conclu-
sions. Simultaneous changes in the hospital’s antibiotic stewardship program 
could have independently affected infection rates during the study period. In ad-
dition, staffing fluctuations, such as new hires, shift changes, or unplanned ab-
sences, may have influenced HCW behavior and care quality. While the study at-
tempted to maintain stable protocols and staffing, these external variables were 
not fully controlled. As such, they should be considered when interpreting the 
observed effects of the intervention. 
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9. Proposed Interventions 

This study will work towards increasing infection control in the ICU by increasing 
hand hygiene and antiseptic use, especially Chlorhexidine, to decrease HAIs. 
These interventions focus on the perception that healthcare workers have about 
the risk of infection and the advantages of practicing infection control measures. 
According to the Health Belief Model, the project will achieve behavioral changes 
by raising the healthcare workers’ perceived risk of getting infected and the per-
ceived severity of the impact on the already vulnerable critically ill patients [14]. 

The success of these interventions will, therefore, depend on factors like the 
level of knowledge that the various healthcare workers have on issues to do with 
infection prevention, the level of support that is offered by the leadership of the 
hospital, and the availability of adequate resources. Some of the implementation 
challenges are resistance to change, time constraints, and lack of adequate re-
sources. To address these difficulties, the project will involve staff development, 
observation, and assessment of the healthcare workers who will be delivering the 
intervention to ascertain that the intervention will reduce infection rates and can 
be sustained [11]. 

10. Expected Results/Outcomes 

The anticipated outcomes for this project are a significant decrease in the number 
of HAIs in the ICU, including surgical site infection and pneumonia associated 
with the use of the ventilator. It is expected that hand hygiene and antiseptic use 
among HCWs will improve and result in long-term behavioral change regarding 
infection control measures. Measuring the impact: an average reduction of the 
infection rates within 6 months after the application of the interventions. Infor-
mally, healthcare workers may observe improved self-organizational perceptions 
of patient safety and organizational culture. These outcomes reflect the results of 
the earlier research on the effectiveness of the significance of hand washing and 
antiseptics in reducing infection rates [10]. 

11. Results Analysis 

The results of the project demonstrate a statistically significant improvement in 
infection control practices following the implementation of a structured hand hy-
giene intervention using alcohol-based antiseptic agents in the ICU at Elmhurst 
Hospital. Prior to the intervention, the HAI rate in the ICU was 12.33%. Post-
intervention, this rate declined to 7.67%, representing an absolute reduction of 
4.66 percentage points and a relative reduction of approximately 37.8%. This out-
come aligns with current literature showing that hand hygiene interventions can 
reduce HAIs by 30% to 50% in similar hospital environments [17]. 

Hand hygiene compliance among healthcare workers also improved markedly 
during the project. Baseline compliance was 62.4%, which increased to 78.1% fol-
lowing the intervention (t(62) = 3.45, p = 0.001). Additionally, alcohol-based hand 
rub usage improved significantly: from 54.6% to 81.2% before patient contact and 
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from 59.2% to 88.3% after patient contact. These findings reflect increased adher-
ence to the WHO’s “Five Moments for Hand Hygiene” guidelines [12]. 

Qualitative feedback collected via focus groups and post-intervention surveys 
supported these findings. A total of 94% of HCWs reported improved knowledge 
and confidence in infection prevention practices. Furthermore, 88% of staff noted 
that leadership support and peer accountability enhanced their hand hygiene be-
havior, while 81% reported that increased availability of antiseptic products and 
visual reminders facilitated compliance. These findings support the behavioral in-
fluence framework proposed by the Health Belief Model and are consistent with 
previous studies that highlight the combined role of education, reinforcement, 
and environmental design in promoting hygiene behaviors [16]. 

12. Discussion 

The findings from this quality improvement project underscore the effectiveness 
of structured, evidence-based interventions in improving hand hygiene compli-
ance and reducing hospital-acquired infections in ICU settings. The significant 
decline in HAI rates from 12.33% to 7.67% mirrors outcomes observed in prior 
studies, including those by the American Academy of Family Physicians and the 
CDC, both of which emphasize hand hygiene as the most cost-effective and es-
sential measure in infection control [1]. 

The observed improvement in hand hygiene practices reflects the successful in-
tegration of both educational and environmental strategies. The intervention's 
alignment with the Health Belief Model allowed it to address key psychological 
and contextual factors influencing HCW behavior. Staff were equipped not only 
with knowledge but also with visual prompts, accessible antiseptic supplies, and 
leadership support, all of which are known to facilitate behavior change [14]. 
Qualitative findings further emphasized the value of environmental and organi-
zational support in sustaining compliance. The increased alcohol-based hand rub 
use before (from 54.6% to 81.2%) and after (from 59.2% to 88.3%) patient contact 
suggests improved awareness, accountability, and adherence to infection preven-
tion protocols. Together, these results validate that multimodal, theory-driven 
strategies can generate sustainable improvements in healthcare quality and patient 
safety when consistently implemented and supported at both individual and in-
stitutional levels. 

13. Summary 

This quality improvement initiative evaluated the impact of a hand hygiene inter-
vention using alcohol-based antiseptic products in an ICU environment. Follow-
ing implementation, hand hygiene compliance rose from 62.4% to 78.1%, and 
HAI rates decreased from 12.33% to 7.67%. Both the quantitative data and quali-
tative insights point to the success of the intervention. The project thus provides 
a replicable, evidence-based framework for other units and healthcare institutions 
seeking to improve infection prevention and patient outcomes. 
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14. Possible Limitations 

Despite the project’s success, several limitations should be acknowledged. Behav-
ioral barriers such as high workload, time constraints, and competing clinical pri-
orities may have intermittently affected hand hygiene compliance. Resource con-
straints, including occasional shortages of alcohol-based hand rub or inadequate 
placement of hygiene stations, posed challenges to consistent implementation. 
Variability in compliance across shifts and departments may also have influenced 
the uniformity of outcomes. These factors point to the need for ongoing monitor-
ing, resource allocation, and reinforcement strategies to sustain and scale the in-
tervention [12]. 

15. Potential Implications to Practice 

The outcomes of this project have several important implications for nursing 
practice and infection control in critical care settings. Improved hand hygiene 
compliance is directly associated with enhanced patient safety, reduced treatment 
costs, and greater satisfaction among patients and staff. The project not only ele-
vated compliance within the ICU but also demonstrated the feasibility of applying 
behavioral models such as the Health Belief Model in clinical quality improvement 
[1] [2] [14]. 
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Appendix 

Survey on Infection Control Practices in ICU: Hand Hygiene and Antiseptic 
Use 
1. Role in Healthcare: 
□ Registered Nurse 
□ Physician 
□ Respiratory Therapist 
□ Nurse Practitioner 
□ Other (Please specify): __________ 
2. Have you received training in infection control practices (e.g., hand hy-
giene, antiseptic use)? 
□ Yes 
□ No 
Section 2: Knowledge and Awareness of Infection Control 
3. How confident are you in your knowledge of the Health Belief Model 
(HBM) in relation to hand hygiene compliance? 
(HBM focuses on beliefs that influence behaviors like hand hygiene compliance.) 
□ Very Confident 
□ Somewhat Confident 
□ Neutral 
□ Not Confident 
□ Not Aware of the HBM 
4. Which of the following infection control practices do you regularly follow 
in the ICU? (Check all that apply) 
□ Hand washing with soap and water 
□ Use of alcohol-based hand rubs 
□ Use of Chlorhexidine antiseptic 
□ Use of gloves when interacting with patients 
□ Other (Please specify): __________ 
5. What factors do you believe influence your adherence to infection control 
practices? (Select all that apply) 
□ Time constraints 
□ Availability of hand hygiene supplies (e.g., soap, hand rubs) 
□ Organizational support or policies 
□ Training and education 
□ Personal motivation 
□ Peer influence 
□ Other (Please specify): __________ 
Section 3: Behavior and Attitudes Towards Hand Hygiene 
6. On average, how often do you wash your hands or use hand sanitizer in the 
ICU? 
□ After every patient interaction 
□ After some patient interactions 

https://doi.org/10.4236/oalib.1113942


S. Patel 
 

 

DOI: 10.4236/oalib.1113942 12 Open Access Library Journal 
 

□ Only when visibly soiled 
□ I don’t consistently wash my hands/sanitize 
7. How often do you use Chlorhexidine antiseptic for patient care in the ICU? 
□ Always 
□ Frequently 
□ Occasionally 
□ Never 
Section 4: Barriers and Challenges 
8. What barriers do you face when trying to follow hand hygiene protocols in 
the ICU? (Select all that apply) 
□ Lack of time 
□ Limited access to hand hygiene products 
□ High patient load 
□ Forgetfulness or lapses in routine 
□ Cultural factors or lack of teamwork 
□ Lack of management support 
□ Other (Please specify): __________ 
9. What would encourage you to improve your hand hygiene compliance?  
(Select all that apply) 
□ More accessible hand hygiene products 
□ Increased training or reminders 
□ More leadership support 
□ Better collaboration with colleagues 
□ Organizational policies and feedback 
□ Other (Please specify): __________ 
Section 5: Cultural Competency and Infection Control 
10. Do you feel that cultural differences among patients affect your infection 
control practices (e.g., hygiene education or treatment)? 
□ Yes 
□ No 
□ Not Sure 
11. How confident are you in addressing cultural differences in infection con-
trol practices? 
□ Very Confident 
□ Somewhat Confident 
□ Neutral 
□ Not Confident 
Section 6: Feedback and Suggestions 
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