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Introduction 
Healthcare-associated infections account for approximately 80,000 deaths per year in the 

United States.1-3 A worldwide systematic review found that the incidence of healthcare-
associated infections ranged from 1.7 to 23.6 per 100 patients. Hospital costs directly related to 
healthcare-associated infections ranged from $28.4 to $33.8 billion in 2007 U.S. dollars.4 Yet 
these infections are frequently preventable through hand hygiene. 

Substantial epidemiologic evidence supports that hand hygiene reduces the transmission of 
healthcare-associated pathogens and the incidence of health-care associated infections.5 The link 
between hand hygiene and improvements in healthcare-associated infections is hard to prove 
definitively in modern-day health care. However, the importance of hand hygiene is universally 
acknowledged by organizations such as the Joint Commission, World Health Organization 
(WHO) and Centers for Disease Control (CDC), which recommend or require hand hygiene 
practices and interventions to improve hand hygiene compliance in order to reduce health care-
acquired infections.5-7 This review will therefore focus on interventions to improve compliance 
with hand hygiene, rather than on the efficacy of hand hygiene for reducing healthcare-
associated infections.  

Compliance with hand hygiene practices among health care workers has historically been 
very low, averaging 39 percent.5 The review on hand hygiene compliance and interventions 
aimed at improving it that was conducted for the original 2001 “Making Health Care Safer” 
report found that poor compliance has been documented in studies across hospital unit types and 
in various other settings. Workers tend to underestimate the importance of compliance and often 
overestimate their compliance with hand hygiene procedures.1 The report concluded that future 
research studies needed to identify reasons for poor compliance and design sustainable 
interventions that target these factors. The aim of this review is to assess the evidence for the 
impact of interventions on hand hygiene compliance since that report.  

What Is Hand Hygiene Compliance? 
Hand hygiene is a general term for removing microorganisms with a disinfecting agent such 

as alcohol or soap and water.1 Hand hygiene should be conducted by health care workers before 
seeing patients, after contact with bodily fluids, before invasive procedures, and after removing 
gloves.6 The WHO offers a slight variation by recommending five key moments when health 
care workers should practice hand hygiene: before patient contact, before an aseptic task, after 
bodily fluid exposure risk, after patient contact, and after contact with patient surroundings.5 The 
National Quality Forum’s “Safe Practices for Better Healthcare 2010 Update” and the Joint 
Commission recommend that organizations should implement CDC or WHO guidelines, 
encourage staff compliance with guidelines with category II evidence, and ensure staff comply 
with organizational rules regarding hand hygiene (see section below on implementation for 
details).6,7  
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Monitoring health care workers’ compliance with hand hygiene practices is vital for 
evaluating whether interventions are successful. WHO recommends using a validated 
methodology for training observers to directly monitor hand-hygiene using “My five moments 
for hand hygiene.”5 Other methods for monitoring include patient-observations, measuring of 
hand hygiene product consumption (either by volume of product used or through electronic 
counting devices), and electronic hand hygiene compliance monitoring systems (e.g. real-time 
location systems, dedicated monitoring systems or video monitoring).8 

Hand hygiene interventions include both single and multi-level interventions. These 
interventions include staff and/or patient education and involvement, feedback initiatives, 
cultural change, organizational change, social marketing, additional sinks or alcohol dispensers, 
or a combination of the above.1,9  

Advocates of hand-hygiene improvement interventions recommend that multimodal 
interventions are needed to induce sustained hand-hygiene practice improvements, and should be 
based on theories of behavior change. On the individual level, the intervention should target 
provider education and motivation regarding hand-hygiene practices; on the interpersonal level, 
patient empowerment and cues to action should reinforce proper hand-hygiene practices; and on 
the organization level, organizational structure and philosophy needs to be supportive of proper 
practices.5  

How Have Interventions To Improve Hand Hygiene Compliance 
Been Implemented? 

Several major hand hygiene compliance programs have been developed and made publicly 
available from the CDC, Institute for Healthcare Improvement, Joint Commission, and WHO, 
and are widely implemented in health care institutions. 

The CDC has published a guideline, interactive training and educational materials, and 
posters for hand-hygiene compliance.10 The guideline provides suggestions for health care 
worker educational and motivational programs; these suggestions include stating a rationale for, 
and providing information regarding, when hand-hygiene is required; and providing proper hand 
hygiene techniques, methods to maintain skin health, expectations of managers, and indicators 
for glove use.11 The interactive tools include a set of PowerPoint® slides and speaker notes that 
provide background information on the importance of hand-hygiene, indications on when to use 
hand-hygiene practices and how to properly clean ones’ hands, and educational/motivational 
programs.12 Promotional posters aiming to demonstrate proper hand-hygiene and remind health 
care workers of the importance of hand-hygiene are also available.6 

The Institute for Healthcare Improvement, in collaboration with the CDC, the Association for 
Professionals in Infection Control and Epidemiology, and the Society of Healthcare 
Epidemiology of America, created a how-to guide on improving hand-hygiene among health 
care workers for organizations. This guide includes evidence-based interventions, goal-setting 
suggestions, evaluation suggestions, and measurement tools. The intervention is a multi-faceted 
approach with four key aims: (1) to improve knowledge of proper hand hygiene practice; (2) to 
have workers demonstrate hand hygiene knowledge; (3) to ensure the availability of alcohol-
based rub and gloves at the point of care; and (4) to ensure that competency in hand hygiene is 
regularly verified, compliance is monitored, and appropriate feedback loops are in place.13 

The Joint Commission created a monograph to help health care organizations properly 
measure hand hygiene performance. Content for the monograph came from examples of methods 
and tools submitted through the Consensus Measurement in Hand Hygiene Project and published 
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literature.14 The monograph includes a comprehensive review of three measurement methods, 
including surveys, measuring product use, and directly observing hand hygiene. Additional 
information includes a review of ways to display data, intervention strategies, and additional 
supplementary resources.  

In 2009, the WHO published an extensive report, including a background on transmission of 
infections, guidelines for proper hand-hygiene protocol; social, cultural, and behavioral aspects 
of hand-hygiene; consensus recommendations; process and outcome measurement; and patient 
involvement in hand-hygiene.5 A multimodal strategy was found to be necessary to improve 
compliance; therefore recommendations for proper hand hygiene span different levels. For 
providers, washing hands when visibly dirty, and using alcohol-based hand rub before and after 
contact with a patient, contaminated surface, or medicine is critical. Additionally, they should 
not wear artificial nails. Organizations should provide information to workers regarding hand-
hygiene practices that reduce skin irritation and provide lotions or creams to minimize the 
occurrence of skin irritation. When designing an intervention to increase proper hand hygiene, a 
multi-faceted, multi-modal intervention should be used, practices should be monitored, and 
feedback loops should be implemented. Health care administrators should ensure structural and 
cultural factors are conducive to hand-hygiene practices, including ensuring access to alcohol-
based hand-rub and/or a continuous water supply at the point of care, and making compliance 
with a multi-faceted intervention an institutional priority.5 Individual factors, such as normative 
beliefs (peer behavior), perceived control, and attitude (awareness of being observed) should also 
be addressed since they were found to be important predictors of hand hygiene adherence. The 
WHO provides training and education tools such as a template for creating an action plan, an 
observation form for monitoring hand-hygiene compliance, training films, and educational 
brochures. All tools were tested in eight official pilot sites in seven countries before being 
finalized.5 

What Have We Learned About Hand Hygiene Interventions? 
A recent review determined that a successful hand hygiene educational program has several 

key features. These features include reinforcement of hand hygiene messages; knowledge of 
health care workers’ perceived importance of hand hygiene and its role in prevention of 
healthcare-associated infections; monitoring and feedback of hand hygiene practices; practical 
education tools; role-modeling by senior staff; and supportive infrastructure and management. 
Interventions should be multimodal, and teaching methodology should be progressive and 
include different types of methods. The educational program itself should be designed to include 
local structure, priorities, and resources.15 Additionally, as stated above, across several studies, 
the 2009 WHO report found hand hygiene practices should be multimodal, and structurally and 
culturally tailored to improve compliance with hand hygiene.5 

What Methods Have Been Used To Improve Hand Hygiene 
Compliance?  

The 2001 “Making Health Care Safer” report discussed studies that aimed to improve hand 
hygiene through education, feedback, installation of sinks and alcohol-based solution, and 
organizational changes.1 “Making Health Care Safer” included 14 non-randomized controlled or 
before-after studies, 13 of which measured hand hygiene compliance through direct observation, 
most in the intensive care unit setting. Interventions included increasing sink or alcohol-based 
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solution availability, education, and multifaceted interventions, including feedback. Ten studies 
found a statistically significant increase in compliance, and four did not. Three studies evaluated 
longer-term results and found that compliance rates decreased after the intervention ended.1  

Impact of Interventions on Hand Hygiene Compliance 
Since 2001, two major systematic reviews have been published on the impact of 

interventions on hand-hygiene compliance.  
A 2010 Cochrane systematic review (an update of a 2007 review) found insufficient evidence 

that hand-hygiene interventions improve hand hygiene in the hospital setting.9 The review 
included randomized controlled trials, controlled clinical trials, controlled before and after 
studies, and interrupted time series analyses that met the criteria of the Cochrane Effective 
Practice and Organization of Care Group from 1980-2009. Eligible outcomes included indicators 
of compliance with hand hygiene or proxy indicators such as use of product; operating room 
studies were excluded. Four studies were included, with one study finding a statistically 
significant improvement in hand hygiene 4 months post-intervention, two studies finding a 
statistically significant increase in product use which was sustained at one site for 2 years, and 
one study finding no effect in the intervention compared with the control group 3 months post-
intervention. Studies focused on educational campaigns and promotion of guidelines, as well as a 
multifaceted intervention to improve compliance. Simple substitution of a product with alcohol-
based hand rub did not significantly increase product use.9 

A 2008 systematic review addressed studies evaluating hand-hygiene interventions and 
healthcare-associated infections in acute and long-term care settings (not the impact of the 
interventions on compliance with hand hygiene).16 Studies included multifaceted initiatives, 
introduction of new hand-hygiene products, and implementation of infection control practices 
and policies, surveys, and electronic monitoring. The review included before and after studies 
with and without control groups and cohort studies with no controls. Eighteen of 31 included 
studies (58%) reported a statistically significant reduction in healthcare-associated infections 
with the intervention compared with the control group; some studies also included other factors 
that may have influenced the reductions in healthcare-associated infections. 

Patient Engagement  
A 2011 review by McGuckin and colleagues found evidence of the importance of patient 

engagement or empowerment and multi-model strategies in hand-hygiene interventions. The 
authors found that patient empowerment comprised patient participation, knowledge, skills, and 
a facilitating environment for their participation in hand hygiene. The majority of patients agreed 
that they would ask their health care workers to wash their hands (80% to 90%), especially if 
encouraged to ask. However, the authors found scarce literature on the efficacy of patient 
empowerment interventions to improve health care worker hand hygiene and were unable to 
conduct a traditional evidence-based review.17  

Conclusions and Comment 
In conclusion, although it is well-accepted that hand hygiene is a critical patient safety 

practice for reducing healthcare-associated infections, compliance with this practice is often low. 
Well-developed tools are available for implementing hand hygiene interventions, although high-
quality evidence demonstrating which interventions are most effective is lacking. Reviews have 
found that the results of hand hygiene compliance interventions were mixed, with effectiveness 
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waning over the long term. A recent systematic review focusing on higher quality evidence 
found only four studies, three of which showed a significant impact. Another recent review 
found mixed results for the impact of hand hygiene interventions on rates of healthcare-
associated infections. A variety of interventions to improve hand hygiene are being implemented 
and promoted by various U.S. and international organizations, particularly educational programs, 
monitoring, and feedback. Interventions should be multimodal, addressing providers’ 
knowledge, attitudes, and beliefs regarding hand hygiene, as well as strategies for behavioral 
change, and should ideally be tailored to institutional needs as well as different provider groups 
and health care situations. Health care administrators embarking on a hand hygiene intervention 
should take advantage of the tools developed by the CDC and the WHO. New strategies, such as 
patient engagement in hand-hygiene interventions, are an emerging area with only a few studies 
assessing their effectiveness, and need further research on how best to implement them 
effectively. Finally, research may be directed toward understanding the effectiveness of specific 
elements of hand hygiene interventions, and the context in which they are implemented, in order 
to understand which combinations lead most reliably to success. A summary table is located in 
Table 1, Chapter 8. 

Table 1, Chapter 8. Summary table 
Scope of the 

Problem Targeted by 
the PSP 

(Frequency/Severity) 

Strength of 
Evidence for 
Effectiveness 
of the PSPs  

Evidence or 
Potential for 

Harmful 
Unintended 

Consequences 

Estimate of 
Cost 

Implementation Issues: 
How Much do We 

Know?/How Hard Is it? 

Common/Moderate Low Low Low Moderate/Moderate 
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