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 17 

Abstract 18 

 “Hand hygiene is the single most important measure to prevent transmission of infectious 19 

organisms” (VHA Directive 2010-006, MRSA Prevention Initiative). Despite its fundamental 20 

place in infection prevention, compliance rates with hand-hygiene protocols remain substantially 21 

below target levels. This project will advance the science of hand-hygiene compliance 22 

interventions by developing an evidence-based bundle of effective strategies. While many have 23 

advocated for a multifaceted bundle as the most effective approach to improving hand-hygiene 24 

compliance, no studies have systematically identified an optimal combination of interventions.  25 

As such, infection prevention programs continue to use a variety of hand-hygiene interventions 26 

without clear evidence of which components in isolation or combination are most effective.  27 

The two specific aims and associated hypotheses of CREATE Project 2 include: 28 

1) Identify combinations of hand-hygiene intervention strategies that optimize hand-hygiene 29 

compliance and that could form an evidence-based hand-hygiene bundle for VHA 30 

implementation. 31 

Hypothesis 1: Combinations of interventions will increase compliance rates more than single 32 

interventions.  33 

Aim 1 will entail a 30-month cluster-randomized controlled trial that will sequentially test three 34 

individual hand-hygiene interventions – hand-hygiene point-of-use reminder signs to serve as 35 

an environmental cue to action, individual hand sanitizers, and health care worker hand cultures 36 

– to identify an optimal combination of interventions to increase hand-hygiene compliance. The 37 

trial will be conducted in 59 hospital units in 10 VA hospitals in order to test the efficacy of 38 

individual and then sequentially added interventions to determine their incremental impact on 39 

hand-hygiene compliance.  40 

 41 

2) Identify institutional, organizational, ward/ICU, and individual level facilitators and barriers to 42 

implementing hand-hygiene interventions.  43 

Hypothesis 2: Facilitators and barriers will pattern around contextual factors such as level of 44 

leadership support and organization of infection control programs. 45 

Aim 2 will entail a qualitative process evaluation that includes site visits to purposefully selected 46 

sites, semi-structured interviews, and observations to examine barriers and facilitators to the 47 

interventions and develop contextual insight for implementing and scaling-up the intervention at 48 

additional sites as a national initiative. 49 

 50 

51 
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2.0 Introduction 131 

A. Background 132 

Hand hygiene is key to preventing and controlling methicillin-resistant Staphylococcus aureus 133 

(MRSA) and other hospital-acquired infections (HAIs). This project will advance the science of 134 

hand hygiene compliance interventions by developing an evidence-based bundle of effective 135 

strategies. While many have advocated for a multifaceted bundle as the most effective 136 

approach to improving hand hygiene compliance, no studies have systematically identified an 137 

optimal combination of interventions.2, 7-9 As such, infection prevention programs continue to use 138 

a variety of hand hygiene interventions without clear evidence of which components in isolation 139 

or combination are most effective.  140 

 141 

Hand Hygiene, Infection Control, and Compliance Rates: Hand hygiene is widely considered the 142 

most effective method of preventing HAIs.1-2 Multiple studies have demonstrated that increases 143 

in hand hygiene compliance lower the rates of infection in hospital settings.10-13 Yet, hand 144 

hygiene compliance remains persistently low.1-2, 14 In the latest systematic review of hand 145 

hygiene compliance, the average compliance rate was 40%.3 In our own work, we have 146 

obtained similar findings. In one study of VA and non-VA hospitals, hand hygiene compliance 147 

averaged 32.9% for room entry and 50.8% for exit.15 However, the average compliance rate 148 

reported by infection control programs at the same sites was 87.2%. Thus, rates obtained via 149 

rigorous observation methods following established guidelines were much lower than those 150 

found in routine practice, where observation methods: 1) are much more variable, 2) frequently 151 

do not follow recommended methods,16-18 and 3) are subject to considerable inflation, likely due, 152 

at least in part, to the Hawthorne effect.19-20 The Joint Commission’s (TJC) revision of their 153 

National Patient Safety Goal for hand hygiene (NPSG.07.01.01) reflects a similar realization. As 154 

Mark Chassin, President of TJC stated, “In April 2009—at the beginning of the [hand hygiene] 155 

project—performance was collectively at 48%...It’s interesting that a number of the hospitals 156 

were misled by faulty data to believe that they were doing as well as, say, 85%, at baseline 157 

rather than 48%.”21 The 2012 TJC National Patient Safety Goal for hand hygiene 158 

(NPSG.07.01.01) now states: “Comply with either the current Centers for Disease Control and 159 

Prevention (CDC) hand hygiene guidelines or the current World Health Organization (WHO) 160 

hand hygiene guidelines. Set goals for improving compliance with hand hygiene guidelines. 161 

Improve compliance with hand hygiene guidelines based on established goals.” However, this 162 

same goal does not require facilities to follow evidence-based guidelines on measuring hand 163 

hygiene, despite TJC’s publication of such guidelines.18 In addition, little guidance exists in the 164 

TJC’s goal on which intervention strategies improve hand hygiene compliance rates—and 165 

prevent infectious disease. 166 

 167 

Hand Hygiene Clinical Practice Guidelines and VHA Directives: Currently, VHA Directive (2011-168 

007) “Required Hand Hygiene Practices” provides regulations on hand hygiene practice in VHA. 169 

This Directive is primarily a reiteration of CDC and WHO guidelines for a VHA context, including 170 

when to use antimicrobial soap or alcohol-based hand rub, hand hygiene practices related to 171 

glove usage, availability and placement of hand hygiene products, and where to obtain VA 172 

Infection: Don’t Pass It On campaign materials from the Office of Public Health 173 
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(http://www.publichealth.va.gov/infectiondontpassiton/). It also requires all VA facilities to have a 174 

written hand hygiene policy. What is missing in the Directive is guidance on the best 175 

interventions for improving hand hygiene. WHO guidelines provide some recommendations for 176 

interventions, but focus on multimodal, promotional campaigns at the hospital-system or country 177 

level, while also acknowledging science is lacking on which components of the campaign are 178 

essential for hand hygiene improvement.2 VHA has made it a priority to develop a web-based 179 

Hand Hygiene Toolkit for Infection Control Professionals (ICPs) in the field,22 “but there are few 180 

concrete practical strategies for complying with these guidelines.”23 181 

  182 

State of the Literature on Hand Hygiene Interventions: Systematic reviews confirm the lack of 183 

strong evidence regarding effective hand hygiene interventions.8, 10, 24-26 In 2011, a Cochrane 184 

Review of hand hygiene interventions found only 4 studies that met their review criteria of 185 

randomized control trials, controlled clinical trials, controlled before and after studies, and 186 

interrupted time series analyses from 1980 to November 2009. The majority of the 133 potential 187 

studies that were identified were excluded due to their poor quality. Multiple systematic literature 188 

reviews have come to the same conclusion, citing factors that contribute to the poor quality of 189 

the studies such as small sample size, short follow-up duration, inconsistent outcomes 190 

measures, lack of or inappropriate control group, and lack of generalizability outside the 191 

particular ward or ICU.8 192 

 193 

Another issue is that, although bundled, multimodal interventions are regarded as the state-of-194 

the-art in hand hygiene improvement, many studies focused on single interventions.27 Single 195 

intervention studies have tested education,28-30 visual cues,31-34 direct observation and 196 

feedback,35-36 electronic and video monitoring and feedback,20, 37-40 incentives and rewards,41-42 197 

and role modeling.43-45 However, changing hand hygiene behavior is a complex endeavor. To 198 

this end, multimodal—or “bundled”—interventions that draw on behavioral change theory are 199 

considered the most effective.46-48 Pittet and colleagues’12 work in the University of Geneva 200 

hospital is often cited as an example of an effective multimodal hand hygiene intervention.49-50 201 

The intervention includes strategically-displayed, collaboratively-designed posters; performance 202 

feedback; distribution of individual hand sanitizer; alcohol hand-rub dispensers mounted to 203 

patient beds; and institutional support.  In an evaluation of this intervention, overall compliance 204 

improved significantly over a 3-year period from 47.6% to 66.2% (p<0.001). With regard to HAI, 205 

infections decreased from 16.9% to 9.9% (p=0.04) and overall incidence of MRSA decreased 206 

from 2.16 to 0.93 episodes per 10,000 patient days (p<0.001) over a 4 year period.  207 

 208 

The challenge is: What effect was associated with each individual intervention component, and 209 

did all components contribute meaningfully to enhanced hand hygiene rates? Further, when 210 

separate intervention components are combined, do they enhance the overall impact on hand 211 

hygiene compliance in an additive or synergistic manner, or do they detract from one another? 212 

The study only observed the combined effect of all components together. In addition, Pittet and 213 

colleagues’12 work is frequently cited for its innovation, sustainability, and measured effect on 214 

HAIs, but it was a single-center study with potential lack of generalizability outside the particular 215 

Swiss hospital in which it was conducted. What is needed to advance the science of hand 216 
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hygiene are well-designed, multi-site studies that disentangle the components of bundled hand 217 

hygiene interventions. 218 

 219 

Identifying Three Hand Hygiene Intervention Strategies: Based on our own systematic review, 220 

the VHA-wide hand hygiene survey, and our pilot data,(see Preliminary Studies Section ) we 221 

have selected three interventions that are most likely to improve hand hygiene compliance. 222 

These interventions are 1) hand hygiene point-of-use reminder signs to serve as an 223 

environmental cue to action; 2) individual hand sanitizers, and 3) health care worker (HCW) 224 

hand cultures. Hand hygiene signs are the most commonly used intervention for their ease of 225 

use and low cost.2, 24, 27 Further, our pilot data and two recent studies suggest theoretically-226 

based signs have a positive effect on hand hygiene behavior.33-34 However, these findings need 227 

to be validated in a larger, multi-site study. The second intervention strategy is the systematic 228 

disbursement of individual hand sanitizers to HCWs. Individual hand sanitizers are a component 229 

of many of the multimodal hand hygiene studies.12, 51-52 Due to their frequent use in bundles, 230 

WHO guidelines recommend providing HCWs with individual hand sanitizer.2 The VHA hand 231 

hygiene directive (2011-007) requires VA facilities to make individual hand sanitizers available 232 

to HCWs and according to our findings in the VHA-wide survey, over 90% of VA facilities 233 

comply. Yet, despite their wide-spread use, individual hand sanitizers have not been tested for 234 

their stand-alone or additive effect. The third strategy—the display of HCW hand cultures—is an 235 

innovative approach that has been piloted with success in quality improvement projects.53-54 236 

With this approach, HCWs are asked to place their hand on a blood agar culture plates, the 237 

organisms left by their hand are grown, a photograph is taken of the results, and then the 238 

photographs of the hands are displayed on a unit with unique identifiers. This allows HCWs to 239 

observe the organisms cultured from their own hands, while also viewing a collective picture of 240 

the healthcare team on that unit or ward. However, this approach has not yet been evaluated 241 

sufficiently in the literature—individually or combined as a bundle—to recommend wide 242 

adoption. In this proposal, we will test each of these strategies for their additive, synergistic, or 243 

even detracting effect to improve the evidence base for hand hygiene interventions. 244 

 245 

Conceptual Model 246 

Besides issues of design quality, much of the current hand hygiene literature calls for 247 

incorporating behavioral and organizational change theory in the development of hand hygiene 248 

interventions.46, 55 Indeed, improving hand hygiene is fundamentally about changing behavior.56 249 

This proposal integrates theories from both areas to inform its intervention, including the Nested 250 

Theory of Structuration57 and the Health Belief Model (HBM).58 (See Figure 1.) 251 

 252 

This proposal fits into and broadly draws from the overarching theoretical model of Nested 253 

Theory of Structuration in which individual action can build into patterns of interaction (teams) 254 

that are embedded in an organizational and institutional context.57 In the larger CREATE 255 

proposal, each individual study reflects one of these levels to facilitate a comprehensive 256 

approach to the control and prevention of MRSA and other HAIs. Specifically, the hand hygiene 257 

study focuses on the individual behavior of HCWs disinfecting their hands, the surgical site 258 

infection study targets patterns of interaction among the surgical team, the Community Living 259 

Centers study examines organizational context, and finally the computer model integrates all of 260 
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the studies to understand the institutional context at a VISN-level. At the same time, each study 261 

must be cognizant of all four levels and how they mutually influence (and are influenced by) one 262 

another.  263 

 264 

Figure 1. Framework for Understanding Individual HCW Behavior Situated in 265 

Organizational and Institutional Contexts 266 

 267 
The Nested Theory of Structuration will guide our research questions, particularly in Aim 2, as 268 

we attempt to understand the impact of patterns of interactions among HCWs and the 269 

organizational (facility-level) and institutional (VA-level) context on individual hand hygiene 270 

behavior. For example, during observations of wards/units and infection control rounds, is there 271 

evidence of team interaction as a facilitator or barrier to hand hygiene compliance? In semi-272 

structured interviews, does the infection control team articulate a sense of support from facility 273 

leadership? Is the infection control team aware of national hand hygiene policies? Are VA 274 

Infection: Don’t Pass It On (IDPIO) posters prominently displayed on wards/units at the point of 275 

care? Answers to these questions will help address the broader question of: What is the “hand 276 

hygiene culture” of the facilities? In turn, this information will assist in tailoring the 277 

implementation plans for the interventions to address some of the known barriers and take 278 

advantage of existing facilitators.  279 

    280 

Besides focusing on organizational and structural aspects that influence hand hygiene 281 

practices, we also draw on the HBM in the design of our intervention targeting individual HCW 282 

behavior and to guide our research questions in Aim 1. The HBM incorporates six constructs: 283 

perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to 284 

action, and self-efficacy.58 The traditional focus of the HBM has been to change patients’ health 285 

behavior; however, the intended behavior change of this intervention involves HCWs. Work in 286 

this area suggests a need to shift perceived susceptibility from the person performing the 287 

behavior (HCW) to the individual most susceptible (patient). Therefore, the intervention 288 

concentrates on changing HCW behavior by focusing on their perceptions regarding the threat 289 
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that pathogens carried on their own hands pose to the susceptible patient. To change the 290 

HCWs’ behavior, the intervention relies on environmental cues to action (hand hygiene signs 291 

and hand cultures), reinforcing perceived benefits (using signs containing gain-framed 292 

messages), removing barriers (systematic distribution of personal hand sanitizer), and HCWs’ 293 

perceived susceptibility and severity of the patient and their role in increasing their patients’ risk 294 

(patient-focused signs and display of hand cultures). 295 

 296 

Signs and the display of HCW hand cultures are environmental cues to action to remind workers 297 

to disinfect their hands. The messages each portrays will also be based on psychology and 298 

health communication theory to enhance the effect of the cue to action. Specifically, the signs 299 

will contain gain-framed messages that emphasize the benefits of proper hand hygiene (as 300 

opposed to the harms associated with poor compliance). Although this distinction may seem 301 

subtle, accumulating evidence suggests that gain-framed messages are more effective than 302 

loss-framed messages at promoting certain health behaviors such as hand hygiene.33, 59-60 The 303 

signs will also be patient-focused based on recent research and our own pilot work.34 Patient-304 

focused messages are congruent with the HBM and reinforce patient susceptibility (in the case 305 

of HCWs). We are testing the frequency of changing the signs because individuals can become 306 

habituated to cues to action following repeated exposure; therefore, periodically changing the 307 

signs may maintain their saliency over time.61-64 Besides a cue to action, displaying the hand 308 

cultures of HCWs draws from HCWs’ perceived susceptibility of their patients. We will ask 309 

HCWs to place their hands on blood agar plates, grow the pathogens on the plates in a lab, and 310 

then display pictures of the HCWs’ hand cultures (identifiable only to the HCW themselves) on 311 

their wards/units. Finally, in surveys of HCWs’ perceptions of hand hygiene compliance, poor 312 

access to hand-sanitizing products is consistently endorsed as a major barrier to hand 313 

hygiene.51, 65-66 To counter this barrier, we will systematically provide individual hand sanitizers 314 

and holders to make hand hygiene feasible from any location in the hospital.  315 

 316 

Testing and Evaluating Inventions in Infection Control: Choosing the appropriate study design is 317 

critical when performing infection control studies. Mixed methods designs are essential to test 318 

the effectiveness of an intervention and to evaluate how and why a particular intervention may 319 

or may not be effective. Understanding the institutional and organizational context and 320 

processes are an important piece of developing and testing an intervention that can be 321 

implemented and spread in VHA.  322 

 323 

Cluster Randomized Trials (CRT): To empirically test an intervention, randomized control trials 324 

(RCTs) are the gold standard. However, RCTs are often infeasible in infection control studies 325 

because inventions must occur at the population-level, which can often only be stratified at the 326 

hospital or unit. In this case, multi-hospital CRTs are the best option.67-68 Additionally, when 327 

CRTs are small in size with, the intervention and control groups can be matched prior to 328 

randomization on pre-intervention measures of the outcome of interest (i.e., hand hygiene 329 

compliance rates) to help reduce the effects of unmeasured confounders and thereby import 330 

higher internal validity and improved power.69 This ensures population-level interventions such 331 

as hand hygiene improvement are adequately evaluated. Dr. Perencevich, co-I, has used 332 
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stratified randomization with pair matching in a 20-ICU CRT funded by AHRQ (BUGG Study, PI: 333 

Harris) 334 

 335 

Qualitative Process Evaluation: Qualitative process evaluation is important to understand the 336 

context in which the trial is being implemented.70 Conducting a process evaluation in parallel to 337 

a CRT allows investigators to gather data on likely or potential barriers and facilitators to the 338 

intervention as it progresses through the research-to-implementation pipeline.71-73 In addition, 339 

purposefully sampling hospitals or units from the cluster trial enhances the investigators ability 340 

to understand how the invention does or does not work in different settings including variables 341 

such as general medicine/surgical wards and ICUs, different regions of the country, or the size 342 

of the hospital. By conducting a qualitative process evaluation alongside a CRT, the intervention 343 

will be more successful in overcoming the barriers to the implementation and spread of 344 

evidence-based interventions.74 Unfortunately, no hand hygiene studies to our knowledge have 345 

included qualitative process evaluations of their interventions. 346 

 347 

Preliminary Studies 348 

Comparing Direct Hand Hygiene Observation to Product Usage (PI: Perencevich, IIR 09-099): 349 

In this study, we are validating product usage to direct observation. The study started in March 350 

2011 and is on-going, involving 11 wards and ICUs at Baltimore VA, Iowa City VA, and Portland 351 

VA. Through the study, we have developed a protocol for direct observation by anonymous 352 

observers (see Operational Primary Outcome Section), observer training and validation, and a 353 

system for data collection and analysis . We have recorded over 14,000 hand hygiene 354 

opportunities to date. Our findings are consistent with other hand hygiene studies in finding a 355 

32.9% compliance rate upon entry and a 50.8% rate on exit.15 356 

 357 

Testing theoretically-based hand hygiene messages: (Reisinger, Vander Weg and Perencevich) 358 

We have begun to pilot test theoretically-based messages on hand hygiene posters. Four 359 

distinct signs were designed using constructs from health behavior and communication theories: 360 

personal vs. patient susceptibility,34 gain vs. loss framing,75 and perceived social norms.76 In 361 

addition, the signs were placed at point-of-use near all hand hygiene dispensers on the 362 

wards/units to increase their potential as cues to action as described in the HBM.77 In February 363 

2012, the 4 signs were placed next to hand hygiene dispensers on 5 randomly chosen 364 

wards/ICUs. The remaining 6 control wards/ICUs did not have signs. 13,221 hand hygiene 365 

opportunities were observed pre-intervention and 915 opportunities have been observed to date 366 

in the pilot intervention period. Baseline entry compliance was 38.8% in control and 34% on sign 367 

wards. Exit compliance was 56.4% in control and 52.5% on sign wards. Rooms with point-of-368 

use signs had a non-significant 11.68% increase in exit (p=0.44) compliance. Importantly, the 369 

sign with patient-focused and gain-framed language had the highest entry compliance 53% vs 370 

29% for the other signs (p=0.042) and the highest exit compliance 79% vs 52% for the other 371 

signs (p=0.36). Although the signs led to minimal improvement in HH compliance overall, the 372 

gain-framed, patient-focused sign was associated with substantial increases in entry and exit 373 

compliance. This finding highlights the potential importance of the specific type of messaging 374 

strategy that is used. Therefore, after completing additional observations to verify the effect, we 375 

will test variations of gain-framed, patient-focused signs. Given positive findings from gain-376 
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framed messages33 and patient-focused messages34 on hand hygiene signs, we expect using 377 

all gain-framed, patient-focused signs will increase the effect of cue-to-action signs overall. 378 

 379 

VA-wide Survey on Hand Hygiene Practices: Drs. Reisinger and Perencevich, in collaboration 380 

with the Deputy Under Secretary of Health’s Office, were responsible for the design and 381 

analysis of a national survey to examine the variation in hand hygiene practices among VHA 382 

facilities. This 51-item intranet survey covered three major areas of hand hygiene: 1) methods of 383 

measuring HCWs’ hand hygiene compliance, 2) HCW-directed interventions to improve hand 384 

hygiene compliance, and 3) site-specific threshold of hand hygiene compliance. An expert panel 385 

of VHA infection prevention staff and researchers reviewed a preliminary draft of the 386 

questionnaire for content validity and clarity and provided suggested modifications, which were 387 

subsequently incorporated into a revised version of the survey. A memo was sent from the 388 

Deputy Undersecretary requesting that the person most familiar with hand hygiene practices at 389 

each VHA medical center complete the survey. 141 (100%) facilities returned the survey. A vast 390 

majority (98.6%) of facilities conduct direct observations of HCWs to measure hand hygiene 391 

compliance rates. Approximately one quarter monitor product usage and 2.9% use automated 392 

monitoring systems. Most facilities (78.0%) train observers individually. Notably, less than half 393 

(45.3%) validated the observation process at the onset and fewer (39.6%) continue to validate 394 

observations over time, which is a critique of direct observations conducted in the context of 395 

research studies as well.17, 78-79 About one-quarter do not attempt to blind staff to hand hygiene 396 

observations, a practice which is likely to contribute to reactivity and a Hawthorne effect, thereby 397 

artificially inflating reported hand hygiene rates.19-20 In addition, variation existed as to which 398 

points of care were considered hand hygiene opportunities. The three most frequently endorsed 399 

were room exit (70.9%), room entry (68.1%), and after removing gloves (59.6%). The proportion 400 

who follow the 5 Moments of Hand Hygiene2 as recommended by the latest guidelines were: 1) 401 

53.3% before touching a patient, 2) 47.5% before clean/aseptic procedure, 3) 46.8% after body 402 

fluid exposure, 4) 56.7% after touching a patient, and 5) 48.2% after touching patient 403 

surroundings. These findings demonstrate that many VHA facilities are not following standard 404 

recommendations for training observers and conducting observation of HCW hand hygiene 405 

practices and likely accounts for the discrepancy between compliance rates reported as part of 406 

performance measures and those documented in the literature.54, 80 407 

 408 

Strategies for improving hand hygiene compliance that were endorsed by facilities included 409 

posters (97.2%), feedback (to executive leadership [98.6%], units/clinics [93.5%], one-on-one 410 

coaching to HCWs observed to be noncompliant [93.5%]), and improved access to hand 411 

hygiene products (e.g., 90.6% made individual hand sanitizer available to staff). 88.5% have 412 

mandatory education programs. The majority of the facilities (77.3%) set their hand hygiene 413 

compliance target between 90-100%.  414 

 415 

This VA-wide survey reveals variation in hand hygiene practices, reflects commonly accepted 416 

practices in HH improvement, and identifies gaps in measuring and improving compliance. 417 

Facilities continue to set high goals for hand hygiene compliance rates even though a 418 

standardized compliance target does not exist, while the OIG report found facilities are not 419 

reaching their target.22 These data contributed to our decisions regarding which hand hygiene 420 
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interventions to include in the study in order to systematically disentangle hand hygiene bundles 421 

and improve hand hygiene compliance. We chose signs and individual hand sanitizers as a 422 

means of evaluating and improving the effectiveness of strategies commonly used in VHA. 423 

 424 

Systematic Literature Review of Hand Hygiene Interventions:  In addition to the hand hygiene 425 

survey, we are completing a meta-analysis of the existing hand hygiene intervention literature 426 

for the VHA’s response to the OIG report. The meta-analysis will be finalized at the end of June 427 

2012. We have searched 5 unique databases for studies published from 2000 to 2012: 1) 428 

National Institute of Health PubMed; 2) PsychInfo; 3) The Cumulative Index to Nursing and 429 

Allied Health Literature (CINAHL); 4) The Cochrane Library; and 5) Scopus. The search strategy 430 

includes terms such as hand hygiene, handwashing, hand antisepsis, and hand disinfection to 431 

identify studies. We developed the search strategy by working with a trained research librarian 432 

from the UI‘s Hardin Health Sciences Library to translate the search terms into thesaurus terms 433 

or Medical Subject Headings (MeSH) terms. For the overall time period (2000-2012), we found 434 

3,200 articles. For the pilot data in this proposal, we focused specifically on articles from 2011 to 435 

present to update the 2011 Cochrane Review.25 From this time period (2011 to present), we 436 

found 439 articles based on the search criteria. The titles and abstracts for the 439 articles were 437 

then reviewed for inclusion and exclusion criteria, which reduced the number of articles to 14. 438 

From this set of 14 articles, study investigators, including Drs. Reisinger and Perencevich, read 439 

the full article and appraised them to determine whether they fully met inclusion criteria and a 440 

minimum level of quality. Inclusion criteria for the systematic review consisted of randomized 441 

control trials, controlled clinical trials, before and after quasi-experimental studies, and 442 

interrupted time series analyses studies limited to healthcare facilities. At least 2 investigators 443 

independently assessed each article and a third investigator resolved any discrepancies. Two 444 

data extractors recorded data from each selected study on data collection forms designed for 445 

the systematic review. Recorded data included study design (e.g., cluster randomized trial, pre-446 

post design, time series), interventions, outcome, adjustment for potential confounders, and 447 

potential biases. We rated the study quality using standard methods.26, 81 448 

 449 

Overall, 12 of the 14 articles assessed met inclusion criteria. All but one of the studies was a 450 

before and after quasi-experimental design. Two-thirds (n=8) of the articles had less than 5,000 451 

hand hygiene observations and only 2 had more than 10,000. Four of the 12 studies were 452 

conducted in the United States, while a majority (n=6) were conducted in European countries. 453 

Most studies (n=11) were conducted in acute-care facilities in general medical wards and 454 

intensive care units (ICUs), although 3 were conducted throughout entire hospitals. Following 455 

the recommendations of many in the field, only one study tested a single intervention (signs) 456 

and the remainder included multiple intervention components. The majority (n=9) of the studies 457 

included 4 or more types of intervention strategies, with 2 studies including over 7. None of the 458 

studies attempted to disentangle the individual effect of the interventions. The most commonly 459 

bundled intervention components were signs (n=9), followed by education (n=9), audit and 460 

feedback (n=8), and increased access to hand hygiene products (n=8). The final meta-analysis 461 

has not been completed, but hand hygiene compliance rates in pre-intervention periods ranged 462 

from 6.5% to 54.3% and from 49.9% to 95.6% in the post-intervention period. The study with the 463 

greatest improvement (43.3% to 95.6%, p<0.001) included over 9 interventions.82  464 
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 465 

Implementation of Tele-ICU in VISN 23: Over the past year, Drs. Reisinger and Moeckli have 466 

conducted a qualitative formative evaluation of the implementation of Tele-ICU in VISN 23 (IIR 467 

09-336, P. Cram, PI). Members of the research team have conducted pre- and early post-468 

implementation focus groups, semi-structured interviews, and site observations at 5 ICUs and 469 

the Tele-ICU support center. Data have been fed back to the Tele-ICU support center to 470 

improve processes of care and the effectiveness of their support. A key finding has been the 471 

lack of knowledge on the part of the bedside staff regarding how to effectively utilize the Tele-472 

ICU Support Center and incongruent expectations between bedside and Tele-ICU staff 473 

regarding roles and responsibilities in processes of care. The team has worked with the Tele-474 

ICU Support Center to improve its education and communication strategies to the bedside ICUs 475 

it supports. The hand hygiene proposal builds off of the positive and productive working 476 

relationships the qualitative team has built with these facilities and their leadership. 477 

 478 

Unique Contribution to Hand Hygiene Literature and VHA Infection Control: This study will 479 

advance the science of hand hygiene by using a strong research design to understand 480 

individual strategies and their combined effect within a larger intervention bundle. For over a 481 

decade, multimodal hand hygiene interventions have been the consensus in the field;46, 48 482 

however, research designs continue to be weak and no studies have attempted to disentangled 483 

multifaceted hand hygiene interventions. In addition, by conducting a parallel mixed methods 484 

design combining a cluster RCT and a qualitative process evaluation, we will be better 485 

positioned to implement and spread findings from the study because we will know the barriers 486 

and have worked through potential solutions for the field of infection control. Our close 487 

collaboration with operational partners in VA will assist in making this feasible. 488 

 489 

Operational Partner Collaboration: This project was designed in close consultation with the VA 490 

program offices that play key roles in MRSA prevention. Operational Partners from Patient Care 491 

Services include: the National Infectious Disease Service (NIDS) and the MRSA / Multidrug-492 

resistant Program Office (MDRO). Partners from the Office of Public Health include: the 493 

National Center for Occupational Health and Infection Control (COHIC) and the Infection: Don’t 494 

Pass It On (IDPIO) Program. VISN 23 (Director Murphy and Dr. Julius) will be a further 495 

operational partner for this proposal. 496 

 497 

This proposal has been shaped by continued discussions with our partners over the past 16 498 

months, including an in-person meeting on August 8, 2011 in Cincinnati with Gary Roselle, MD 499 

(Director, NIDS), Martin Evans, MD (Director, MDRO), and Lewis Radonovich, MD (Director, 500 

COHIC).  In addition, the project will benefit from the participation of 10 VA hospital 501 

epidemiologists who have agreed to be study investigators. 502 

 503 

Importantly, the investigators are already working with the operational partners. For example, 504 

Dr. Perencevich is the Senior Associate for Infection Control Studies in COHIC, and Drs. 505 

Reisinger and Perencevich have worked with COHIC, the NIDS, the Office of Quality and 506 

Safety, and the National Center for Patient Safety to develop a response to “Issue 1: IP 507 
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Practices in Patient Care Units/Areas” in the recent VA OIG report, Evaluation of MRSA 508 

Prevention Practices in VHA Facilities.  509 

 510 

B. Significance 511 

Excellence in hand hygiene protects veterans from MRSA and other HAIs and is a major patient 512 

safety goal. In one study, a multifaceted hand hygiene intervention decreased HAIs by 42% and 513 

overall incidence of MRSA from 2.16 to 0.93 episodes per 10,000 patient days (p<0.001).12 514 

However, few evidence-based interventions for improving hand hygiene exist and none are 515 

included in the current VA Required Hand Hygiene Practices Directive (2011-007). In addition, 516 

the VA Office of Inspector General (OIG) recently issued a report entitled, Evaluation of 517 

Prevention Practices in Veterans Health Administration Facilities (11-03361-274). In the report, 518 

OIG recommended that intervention strategies be initiated “when hand hygiene performance 519 

falls below established thresholds” as required by The Joint Commission. In response to OIG’s 520 

recommendation, the Office of the Deputy Under Secretary for Health for Operations and 521 

Management (DUSHOM) and the Office of the Deputy Under Secretary for Health for Policy and 522 

Services (DUSHPS), Office of Public Health requested that Drs. Reisinger and Perencevich 523 

design and analyze a VA-wide facility survey of hand hygiene practices. (See Preliminary 524 

Studies Section The same Offices also asked Drs. Reisinger, Perencevich, and Schweizer to 525 

complete a meta-analysis of hand hygiene interventions. (See Preliminary Studies Section The 526 

Under Secretary of Health stated in his response to the OIG report that the results of these 527 

studies would be used to inform a web-based hand hygiene toolkit maintained by the Office of 528 

Public Health, IDPIO. Findings from this proposed study will be directly disseminated through 529 

the hand hygiene toolkit. Drs. Reisinger and Vander Weg will develop the materials for 530 

dissemination which will include the most effective hand hygiene signs, detailed information 531 

about the “bundled” intervention and its overall effect, and recommendations for tailoring and 532 

implementing the intervention based on the Aim 2. Thus, this project will lead to immediate 533 

impact by providing products for dissemination to improve quality of care. 534 

 535 

The effort to improve hand hygiene practices continues to expand in VHA. Multiple VHA offices 536 

are coordinating efforts to establish a national hand hygiene initiative. Our study team is 537 

collaborating with several programs within the Offices of Public Health (COHIC, IDPIO) and 538 

Patient Care Services (IDPO) to reach this objective. The efforts include participation on the 539 

National Hand Hygiene Workgroup, chaired by Dr. Perencevich with Dr. Reisinger as a 540 

committee member, Dr. Reisinger chairing the Workgroup’s Hand Hygiene Intervention 541 

Subgroup, and a serving on the planning committee and presenting at the VA-wide Summit 542 

promoting hand hygiene practices.  543 

 544 

In addition, Elaine Larson, PhD, Loreen Herwaldt, MD, and John Boyce, MD, all of whom are 545 

internationally-recognized experts in hand hygiene and infection control, have served as 546 

advisors in developing the hand hygiene bundle being tested in this study. They have graciously 547 

agreed to continue to serve on quarterly Advisory Board meetings over the duration of the study 548 

to review the progress of the project and to assist in implementation and dissemination 549 

decisions. 550 

 551 
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Finally, this proposal will benefit from an annual Implementation and Dissemination Advisory 552 

Committee that will include all mentioned operation partners, the Hand Hygiene Advisory Board 553 

members, and include two VHA implementation experts: Dr. Anne Sales, an implementation 554 

science expert and recent acting director of the Inpatient Evaluation Center, and Sanjay Saint, 555 

MD (Ann Arbor VAMC), an expert in the implementation of infection prevention interventions. 556 

John Jernigan, the Director of the Office of HAI Prevention Research and Evaluation of the 557 

Centers for Disease Control and Prevention (CDC)’s Division of Healthcare Quality Promotion 558 

(DHQP), will also join the Advisory Committee. Dr. Jernigan has been involved in advising VA’s 559 

MRSA Initiative for over 5 years starting with Pittsburgh’s pilot study and through the recent 560 

long-term care study in VA CLCs that determined that 58% of CLC residents are MRSA 561 

colonized. Our research team and the studies we are conducting are posed to shape VHA 562 

policy on improving hand hygiene compliance and decreasing MRSA and other HAIs among our 563 

veterans. 564 

 565 

566 
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3.0 Objectives 567 

The proposed study will use a parallel, mixed-methods design that will integrate qualitative 568 

research (Aim 2) with a cluster-randomized controlled trial (Aim 1).  569 

 570 

Specific Aims: The two specific aims and associated hypotheses of the project include: 571 

1) Identify combinations of hand hygiene intervention strategies that optimize hand hygiene 572 

compliance and that could form an evidence-based hand hygiene bundle for VHA 573 

implementation. 574 

Hypothesis 1: Combinations of interventions will increase compliance rates more than single 575 

interventions.  576 

Aim 1 will entail a 30-month cluster-randomized controlled trial that will sequentially test three 577 

individual hand hygiene interventions to identify an optimal combination of interventions to 578 

increase hand hygiene compliance. The trial will be conducted in 59 hospital units in 10 VA 579 

hospitals in order to test the efficacy of individual and then sequentially added interventions to 580 

determine their incremental impact on hand hygiene compliance.  581 

 582 

2) Identify institutional, organizational, ward/ICU, and individual level facilitators and barriers to 583 

implementing hand hygiene interventions.  584 

Hypothesis 2: Facilitators and barriers will pattern around contextual factors such as level of 585 

leadership support and organization of infection control programs. 586 

Aim 2 will entail a qualitative process evaluation that includes site visits to purposefully selected 587 

sites, semi-structured interviews, and observations to examine barriers and facilitators to the 588 

interventions and develop contextual insight for implementing and scaling-up the intervention at 589 

additional sites as a national initiative. 590 

591 
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4.0 Resources and Personnel 592 

The central site will be the Iowa City VA Health Care System. Research staff at Iowa City will be 593 

responsible for patient data pulled from VA administrative datasets and compiling and securely 594 

storing all hand hygiene observation data for Aim 1. Iowa City research staff will be the only staff 595 

performing Aim 2 (qualitative process evaluation). For Aim 2, the Iowa City research staff will 596 

recruit VA personnel to participate in individual and group semi-structured interviews. They will 597 

also be responsible for the informed consent protocol and conduct all of the interviews.  598 

The nine other participating sites will contribute to efforts of Aim1 of the study. Each site will be 599 

in charge of 1) conducting observations of potential HCW hand hygiene opportunities (Site 600 

Research Coordinator), 2) hanging up the hand hygiene signs (Site PI/Hospital Epidemiologist), 601 

3) working with the site’s ICP to distribute individual hand sanitizers (Site PI/Hospital 602 

Epidemiologist), and 4) obtaining and displaying HCWs hand cultures (Site PI/Hospital 603 

Epidemiologist). 604 

 605 

There will be 10 sites included in this study and they are detailed in section 5.1, which includes 606 

table 1, “Site Selection.” 607 

 608 

Data analysts at the Iowa City VA will perform analysis and be responsible for data 609 

management. Only Iowa City VA staff will have access to the data.  610 

 611 

612 
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5.0 Study Procedures 613 

5.1 Study Design 614 

Site Selection: Table 1 lists the 10 VA hospitals participating in the study. The table also 615 

indicates whether the site is in VISN 23 and whether Aim 2 will be conducted at the site. The 616 

sites were carefully selected to represent geographical variation—covering the Northeast to 617 

Northwest and Midwestern, Southern, and Western states. In addition, the hospitals represent 618 

small, medium, and large facilities within VA. Finally, this study is embedded in a larger set of 619 

integrated studies as part of a CREATE application focused on combating MRSA and other 620 

HAIs. One of the broader aims of these studies is to develop a VISN-level computer model to 621 

assist leadership in policy decision-making around the spread of MRSA and other HAIs. 622 

Therefore, we selected all three tertiary care hospitals in VISN 23 to ensure we have a rich set 623 

of data for a single VISN. The 6 sites for Aim 2 were selected to balance the need for depth of 624 

data in a single VISN (Iowa City, Minneapolis, and Omaha), geographic variation (Baltimore, 625 

Portland, Miami, and VISN 23), and successful collaboration on previous projects (Baltimore, 626 

Iowa City, Portland). All general medicine and surgical wards and ICUs will participate in the 627 

study. (Psychiatric wards were excluded due to restrictions regarding alcohol-based hand 628 

sanitizer.) 629 

Table 1: Site Selection 630 

Site Number of 

ICUs 

Number of 

Wards 

Total Number 

of Units/Wards 

 

VISN 23 

 

Aim 2 

Ann Arbor VA 2 4 6   

Baltimore VA 3 2 5  X 

Boston VA 3 8 11   

Iowa City VA 1 2 3 X X 

Miami VA 3 3 6  X 

Minneapolis VA 2 7 9 X X 

Omaha VA 1 2 3 X X 

Portland VA 1 2 3  X 

San Antonio VA 3 5 8   

Salt Lake City VA 2 3 5   

Total 21 38 59   

 631 

Aim 1 involves a sequential cluster-randomized controlled trial that will be conducted in 10 VA 632 

hospitals to evaluate the individual and combined impact of three approaches to improving hand 633 

hygiene compliance. The primary outcome measure will be directly observed hand hygiene. The 634 

unit of analysis will be hospital wards/ICUs. 635 

  636 

Outcome Measures: Hand hygiene compliance is the primary outcome measure. Compliance 637 

rates will be determined using the same methods of direct observation of HCWs developed by 638 

Dr. Perencevich for his VA HSR&D funded study (IIR 09-099). (See Cluster Randomized Trials 639 

(CRT) in 2.A.) The secondary outcome measure is MRSA acquisition. Both compliance and 640 

MRSA infection rates will be collected monthly throughout the project for each of the 59 units.  641 

 642 
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Operationalization of Primary Outcome: Nurses, physicians and other staff will be observed for 643 

10 consecutive minutes of clinical activity on the study wards and ICUs. Observers will be 644 

research staff specifically trained and validated in hand hygiene observations. (See Appendix 645 

for standardized observation worksheet.) The observation periods will be 10 minutes long so 646 

that observers can be transiently on the wards/units without their presence being noticed, which 647 

should minimize the Hawthorne effect.14  As Dr. Perencevich has done in his previous study, the 648 

observers will be given a "cover story" so that the true purpose of their observations will be 649 

hidden.14 Therefore, while observers will be on the wards, the HCWs will not know they are 650 

being watched for infection control purposes, so they will not artificially increase their 651 

compliance. In ICU settings, we will state that the observers are collecting data for a severity of 652 

illness aggregate measure, such as the APACHE score. In non-ICU, medical/surgical ward 653 

settings the observer will state that they are doing a patient movement and activity of daily living 654 

survey to determine the proportion of time patients who are isolated or non-isolated receive their 655 

trays of food or are transported outside of their rooms to physical therapy or radiology, etc. The 656 

standardized observation instructions and training protocol has been successfully implemented 657 

in other studies by the team.14-15 Hand hygiene opportunities at entry and exit of a patient’s room 658 

will be recorded. We are using entry and exit because it is the one of the most common “hand 659 

hygiene opportunities” reported in the literature and by VA facilities. However, we will also 660 

record observations of the 5 Moments of Hand Hygiene as current hand hygiene observation 661 

guidelines recommend. 2, 54, 80 Observations will occur during the day shift (75%) and night shift 662 

(25%). In addition, observations will include weekends (20%) and weekdays (80%). 663 

 664 

Operationalization of Secondary Outcome: MRSA acquisition is defined as patients who are 665 

MRSA– and become MRSA+. MRSA acquisition will be analyzed as a rate looking at number of 666 

acquisitions per patient days per month on a ward/unit level basis. Healthcare-associated 667 

MRSA infections are collected by the VA Inpatient Evaluation Center (IPEC) and are defined 668 

according to guidelines of the CDC’s National Healthcare Safety Network (NHSN). IPEC 669 

provides facility-level information about MRSA prevalence on a monthly basis. Since 2007, 670 

MRSA/MDRO coordinators at individual facilities have entered monthly data on surveillance 671 

testing and on the prevalence and acquisition of MRSA as well as the frequency of specific 672 

types of clinical MRSA infections including skin and soft tissue infections, urinary tract infections 673 

and central-line associated bloodstream infections into an SQL database maintained on a 674 

server at IPEC.5 675 

 676 

Interventions: Based on our systematic review, VA-wide survey, and our own pilot data we have 677 

identified the three interventions with the greatest likelihood of improving hand hygiene 678 

compliance and also in need of further study individually and in combination. The three 679 

interventions are: 1) theoretically-based and empirically-tested hand hygiene signs to serve as 680 

environmental cues to action and to reinforce of HCWs’ perceptions of patient susceptibility, 2) 681 

personal hand sanitizers to decrease barriers and improve accessibility to hand sanitizer, and 3) 682 

HCW hand cultures to test the combination of individual feedback, environmental cues to action, 683 

and HCW perceptions of patient susceptibility and severity. This proposal will identify an optimal 684 

combination of interventions to increase and sustain hand hygiene compliance. 685 

 686 
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Varying Environmental Cues to Action (Hand Hygiene Signs): Hand hygiene signs and posters 687 

are one of the most common infection prevention interventions utilized in healthcare settings.2, 688 
24, 27 Among VA hospitals, 97.2% report displaying hand hygiene signs in their facilities. Signs 689 

are also a low cost, easy to implement intervention. Furthermore, signs act as environmental 690 

cues to action, which the Health Belief Model suggests are important in triggering targeted 691 

behaviors or actions.58 However, signs are often quickly designed and taped up (e.g., “Foam In, 692 

Foam Out”) or printed off of a website promoting hand hygiene. They are rarely theoretically-693 

based or empirically-tested. Recent evidence suggests that the content of signage affects the 694 

degree to which it prompts hand hygiene behavior;33-34 therefore, the specific message is an 695 

important component that needs to be considered. In preliminary studies, we have investigated 696 

the most effective theoretically-based messages to display on signs to improve HCW behavior. 697 

(See Preliminary Studies Section.) As discussed previously, gain-framed messages focused on 698 

helping patients appear to be most effective in changing HCW behavior. However, evidence 699 

also strongly suggests that repeated exposure to the same cues leads to a process of 700 

habituation such that their effectiveness at prompting behavior is diminished over time.61-64 701 

Therefore, it is important to identify strategies for maintaining the salience of hand hygiene cues. 702 

One approach is to periodically modify the cues to increase their novelty and enhance the 703 

potential that HCWs will attend to and act on them.54 For the current proposal, we will study how 704 

to sustain their power as a cue to action by varying the frequency of changing the signs. 705 

 706 

The specific signs that we will use in the proposed study will be based on those found to be 707 

most effective from our ongoing pilot work. We will use signs from the next phase of our pilot 708 

work in which we are testing multiple gain-framed, patient-focused signs with slight variations on 709 

message verbiage, color, and HCW and patient demographics. The six most effective signs will 710 

be changed at varying frequency depending on their randomization assignment. Although 711 

evidence suggests that periodically changing reminders is likely to reduce habituation and 712 

enhance their impact, little is known about the frequency at which this should occur. Therefore, 713 

signs will be changed at varying frequencies: every week, once a month, or displayed for the 714 

entire 6 months of this phase of the study, with effects on hand hygiene compliance compared 715 

across conditions. We will continue to use point-of-use to determine the placement of the signs. 716 

During the first site visits the qualitative team will document current practices surrounding the 717 

display of hand hygiene posters. They will also discuss how to best implement point-of-use 718 

signs with the infection control (IC) team at each site. We have worked with Baltimore VA, Iowa 719 

City VA, and Portland VA to create solutions to displaying signs next to dispensers on hospital 720 

units. For those sites at which we do not conduct site visits as part of Aim 2, we will conduct 721 

interviews over the phone to gather the necessary information. We will conduct the phone 722 

interviews after the site visits in ensure we will be able to integrate all necessary questions into 723 

the interview guide. The Site PI/Hospital Epidemiologist PI will be responsible for hanging the 724 

hand hygiene signs according to the protocol established for each site. 725 

 726 
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Distribution of Individual Hand Sanitizer Gel to HCWs: Easy access to hand hygiene products is 727 

known to improve hand hygiene compliance.12, 51, 66, 83-84 The most common recommendation is 728 

to place alcohol-based hand rub dispensers at a patient’s bedside. However, due to space 729 

configurations and fire codes, many hospitals are unable to implement this recommendation. To 730 

counter this barrier, some have recommended providing individual hand sanitizers to all 731 

healthcare workers.85-87 In the VA national survey led by members of our investigative team, 732 

90.6% of VA hospitals reported that they provide staff with individual containers of hand 733 

sanitizer; however, the frequency of disbursement is inconsistent. Providing hand sanitizer to 734 

staff can also take a variety of forms from placing a jar of individual dispensers at a nursing 735 

station to making them available at a staff meeting. (Personal communication, Chris Kerper, 736 

11/10/11) During the site observations, we will document the current practices of the sites and 737 

contact the four sites at which we are not conducting a 738 

qualitative evaluation to obtain information regarding 739 

current practices and how strategies for providing 740 

personal hand sanitizer may be improved to maximize 741 

usage. 742 

   743 

Bottles of individual hand sanitizer will be distributed 744 

to HCWs at the intervention hospitals. The Site 745 

PI/Hospital Epidemiologist will coordinate distribution 746 

with the Nurse Managers and Medical Directors 747 

overseeing the units. The Research Coordinator will 748 

document how the hand sanitizers were distributed at 749 

each facility and provide the documentation to the 750 

Iowa City Research Coordinator. As part of our hand 751 

hygiene observation protocol, we will also document 752 

the source of the hand sanitizer that is used (e.g., 753 

individual hand sanitizer, wall dispenser at point of 754 

care, etc.), as well as whether the individual hand sanitizer is visibly present on the HCW, to 755 

determine the extent to which this approach contributes to overall hand hygiene. 756 

 757 

Displaying HCWs’ Hand Cultures: Individualized feedback is an effective method of changing 758 

HCW behavior; however, it is a difficult strategy to implement when trying to improve hand 759 

hygiene compliance rates. Tracking hand hygiene compliance to an individual HCW through 760 

direct observation can be difficult because ideally the workers should be unaware they are being 761 

observed. Monitoring individual behavior without following a HCW’s movement would be nearly 762 

impossible. Others have promoted automated hand hygiene monitoring systems as a means of 763 

tracking individual behavior without the barriers direct observation can pose. However, technical 764 

failures and lack of acceptance from staff impede the implementation of these systems.20, 37, 88 765 

 766 

An innovative approach is to display the hand cultures of HCWs.53-54 With this approach, HCWs 767 

are asked to place their hand on a blood agar plate in a large petri dish. The organisms left by 768 

the hand are then grown, a digital photograph is taken of the hand culture, and photographs of 769 

the cultures are displayed to provide feedback to the HCWs. (See Figure 2.) This combines the 770 

Figure 2. Image of Organisms 
Grown from HCW Handprint on a 
Blood Agar Culture Plate 
Courtesy of John Boyce. 
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effectiveness of individual feedback with environmental cues to action. Furthermore, direct 771 

visual evidence regarding the presence of pathogens on one’s hands (and that of their 772 

colleagues) is likely to provide an especially salient affective or emotional source of motivation 773 

for improving hand hygiene (i.e., increases HCWs’ sense of placing patients at risk).  774 

 775 

For this intervention, the Site PI/Hospital Epidemiologist will be responsible for collecting blood 776 

agar culture plates of HCWs’ hands on each unit once a month at the intervention hospitals. The 777 

Hospital Epidemiologist or a designated IC staff will go to each ward/unit and ask HCWs on the 778 

ward/unit at the time to place their hand on a blood agar plate. The HCW will be told the  results 779 

(pictures of culture plates after organisms have been grown) will be confidentially displayed in 780 

staff work areas; however, if HCWs would like to their specific results, they can provide a four 781 

digit number that will be associated with their agar plate. We will not record their names or track 782 

the number. The number will be written on the culture plate and then on the digital photo for 783 

display. The research team will not record the number in any other way and will not record HCW 784 

names or any other identifying informations. HCWs will be responsible for their 4 digit number if 785 

they would like to find photo 786 

of their culture plate among 787 

the photos of culture plates 788 

from other HCWs. They will 789 

also be told the organisms left 790 

by their hands on the culture 791 

plates will not be identified 792 

(speciated), but any of the 793 

organisms grown on the 794 

culture plate could contribute 795 

to hospital-acquired infection 796 

in patients although likelihood 797 

varies by organism. Anyone 798 

on the ward/unit at the time 799 

will be eligible. HCWs will be 800 

able to opt out if they choose 801 

not to have their hand 802 

cultured. After organisms 803 

from HCWs hands are grown 804 

on the blood agar plates, a 805 

picture of the culture will be 806 

displayed in their unit with a 807 

four digit number attached 808 

(either provided by a HCW or 809 

randomly assigned). This will 810 

allow individual HCWs to 811 

confidentially view their own 812 

hands and the unit to see a 813 

general picture of the risk 814 

Figure 3: Interventional Phases 
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they pose to their patients. Photographs of the hand cultures will be displayed in common staff 815 

areas, but out of patient view. During the initial site visits, the qualitative team will observe 816 

current feedback mechanisms on the wards and units and work with the IC team to plan a way 817 

of displaying the feedback. This information will be used in interviews and planning sessions 818 

conducted with the four sites the qualitative team does not visit. Since the collected of culture 819 

plates is an intervention and not being done for data collection purposes, all culture plates will 820 

be destroyed via proper disposal techniques and digital photographs of the culture plates will be 821 

used for educational purposes only.  822 

 823 

Study Procedure: The trial will entail 6 phases. (See Figure 3.) As an overview, Phases 2, 4 and 824 

6 will be intervention periods and Phases 3 and 5 will establish a new baseline and serve as 825 

washout periods. Importantly, Phase 2 randomization will occur at the ward/ICU level since our 826 

pilot data suggests room entry signs can be randomized at the ward/ICU level. However, to 827 

avoid crossover effects, the other interventions will be randomized at the hospital level in 828 

Phases 4 and 6.  829 

 830 

Phase 1 will obtain baseline rates of hand hygiene compliance and MRSA on each unit at each 831 

hospital. Phase 2 will compare different strategies for changing hand hygiene signage on 832 

hospital units to determine if periodically varying signage more effectively modifies hand 833 

hygiene behavior than using static environmental cues. The 59 individual hospital units will be 834 

randomized to 3 groups (~19 units per group): 1) no change in signs; 2) changing signs 835 

monthly; and 3) changing signs weekly. To improve power, we will use stratified randomization 836 

with matching based on baseline hand hygiene compliance rates during Months 1-6.69 Block 837 

randomization will be used to ensure that baseline compliance rates will be evenly distributed 838 

across conditions. To do this, we will rank the units by compliance rate and then randomize by 839 

blocks of three using a computer-generated list of random numbers prepared by the Data 840 

Manger in consultation with the biostatistician. During Phase 3, the sign change strategy that 841 

was associated with the highest hand hygiene compliance will be universally implemented in the 842 

59 study units in all 10 hospitals, this will set a new baseline and serve as a wash-out period. In 843 

our current study of hand hygiene interventions, we were able to detect a difference within six 844 

weeks. Thus, 3 months is likely enough time for wash-out.  845 

 846 

Phase 4 will compare the additional benefits of the other 2 interventions–distribution of 847 

individual hand sanitizers to healthcare workers and obtaining cultures of healthcare workers’ 848 

hands with visual feedback on hand contamination. In Phase 4, hospitals will be randomized to 849 

3 groups: 1) signage only (4 hospitals); 2) signage and hand sanitizers (3 hospitals); and 3) 850 

signage and hand cultures (3 hospitals).  Group assignment will again be stratified using block 851 

randomization (4, 3, 3), based on hand hygiene compliance rates measured during Phase 3. 852 

Individual strategies will be randomized by hospital to decrease contamination between 853 

wards/units. During Phase 5, the Phase 4 intervention associated with the highest compliance 854 

rates will be universally implemented; if both interventions were equally efficacious, the signage 855 

only hospitals will be randomized to receive either the hand sanitizer or hand culture 856 

intervention. Phase 5, like phase 3 will also serve as a washout period. Phase 6 will determine 857 

the potential incremental benefits of all 3 interventions in combination by re-randomizing 858 
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hospitals to 2 groups: 1) signage and one of the other interventions (5 hospitals); and 2) all 3 859 

interventions (5 hospitals). Again, the interventions will be randomized by hospital to decrease 860 

likelihood of contamination. 861 

 862 

Given that signs are already a frequently utilized, well-accepted, inexpensive, and easy to 863 

implement strategy, we are starting the intervention with theoretically-based, empirically-864 

supported signs and testing the rate at which they should be changed in order to most 865 

effectively enhance HCW hand hygiene. Individual hand sanitizers are also relatively low cost 866 

and are currently available to HCWs in most VA hospitals. However, little is known about their 867 

impact on improving hand hygiene compliance rates as a stand-alone intervention. Finally, 868 

displaying the results of HCWs’ blood culture plates is an innovative new strategy that has 869 

developed primarily in quality improvement projects, but it has never been directly tested 870 

against (or in combination with) other interventions. It is also relatively low cost at $1 per plate 871 

and involve little lab processing. Collectively, this approach will allow us to evaluate the 872 

individual and combined effects of the different intervention strategies in order to identify the 873 

optimal hand hygiene bundle.  874 

 875 

Aim 2 is a qualitative process evaluation at 6 sites in the study. It involves pre-intervention and 876 

post-intervention site visits by the PI and Qualitative Analyst, which will include observations, 877 

semi-structured interviews with the IC team, and focus groups with ward/ICU staff. Semi-878 

structured phone interviews will also be conducted with the IC team after each intervention is 879 

implemented. 880 

 881 

During the first 6 months (prior to the baseline period [Phase 1]), Drs. Reisinger and Moeckli will 882 

travel to each of the 6 hospitals selected for Aim 2 and oversee a qualitative process evaluation 883 

of hand hygiene practices. The evaluation will include observations on individual units, semi-884 

structured interviews with IC staff and leadership, and focus groups with staff on one high and 885 

one low performing unit at each hospital. Semi-structured interviews will be conducted 886 

individually with the IC team at each site, as well as site leadership. (See Appendix for Interview 887 

Guide.) The IC team includes the hospital epidemiologist, Infection Control Professional (ICP), 888 

and MRSA/MDRO Coordinator. Leadership will include those who oversee the IC team and 889 

nurse managers of the high and low performing units. The questions will focus on the history of 890 

infection control at the hospital (e.g., changes in personnel, gaps in staffing IC positions, 891 

integration of the MRSA Program, etc.), descriptions of how hand hygiene data are collected, 892 

goals for hand hygiene compliance, current interventions to promote hand hygiene, and plans to 893 

meet Joint Commission’s National Patient Safety Goal for hand hygiene. The qualitative 894 

research team will also go on infection control rounds with the IC team with particular focus on 895 

the wards/units included in the study. The qualitative team will ask the IC team to describe what 896 

they look for during infection control rounds and identify barriers and facilitators to IC on each 897 

unit. The qualitative team will then return to those units to record hand hygiene specific data 898 

such as number and placement of hand hygiene dispensers, number and placement of hand 899 

hygiene signs, and whether and how hand hygiene compliance data are displayed on the unit 900 

and/or reported back to the staff. Field notes from both observation periods will be recorded.  901 

 902 
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The qualitative team will then conduct focus groups with the lowest and highest performing units 903 

at the hospital. (See Appendix for Focus Group Guide.) The focus groups will cover questions 904 

on knowledge of hand hygiene guidelines, the unit’s interactions with IC, and current and past 905 

interventions to try to improve compliance. The qualitative team will return to Iowa City to 906 

analyze the data and develop case studies of each hospital’s hand hygiene practices, including 907 

compliance data collected for the study. This will serve as a baseline description of the “hand 908 

hygiene culture” of each facility.   909 

 910 

After each interventional phase is implemented, semi-structured interviews will be conducted 911 

over the phone with the IC team and nurse managers at each hospital (during the washout 912 

periods and during the post-intervention qualitative evaluation). The interviews will focus on 913 

perceived barriers and facilitators to implementation, staff reaction to the strategies, perceived 914 

impact on workflow and patient/provider relationships, and perceptions of each intervention’s fit 915 

with the culture of the hospital.   916 

 917 

Toward the end of Phase 6, Drs. Reisinger and Moeckli will return to the sites and replicate the 918 

same qualitative evaluation protocol. The qualitative evaluation will identify changes in “hand 919 

hygiene cultures” and document feedback about the interventions from frontline staff during unit 920 

focus groups.  921 

 922 

All interviews will be audiorecorded on digital encrypted recorders or over the phone directly to a 923 

secure server. They will then be transcribed by in-house transcribers and reviewed for accuracy. 924 

All textual data (field notes and transcripts) will then be imported into MAXQDA, a qualitative 925 

data management and analysis software program.91  926 

 927 

Risk protection 928 

 929 

AIM I: 930 

With regards to observations of hand hygiene compliance, no individual identifying information 931 

will be collected from healthcare workers or patients. Data regarding MRSA and hospital-932 

acquired infection rates will be collected from the VA database, IPEC. All data will be collected 933 

anonymously. There is no patient-level data for the observation portion of the study; healthcare 934 

worker data will be anonymously observed and then aggregated. Removal of access to 935 

research study data will be accomplished for study personnel when they are no longer part of 936 

the research team and any incidents involving theft of data, etc., will be reported immediately.  937 

MRSA and hospital-acquired infection outcome data will be analyzed using VA datasets.  Given 938 

the number of veterans included in this retrospective analysis and the use of existing data, 939 

informed consent will not be obtained from patients. This practice is consistent with practices for 940 

studies that use existing administrative data and medical records data. However, our data 941 

management protocol will ensure the protection of the protected health information thereby 942 

minimizing risks to individual veterans. A waiver of consent is included.  943 

Risk will be minimized by limiting access to data, maintaining study paper files in locked offices, 944 

and storing data on password-protected computers and on servers, which are secured in locked 945 
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rooms by the Iowa City VA Medical Center Office of Information Resources Management. The 946 

servers can only be accessed by individuals with OIT-created network accounts. Data will be 947 

secured using network directory permissions assigned by OIT at the direction of the PI; thus 948 

ensuring that only study personnel with the approval of the PI (per IRB requirements) have 949 

access to identifiable human subject data. Data collection, management, and analyses will be 950 

compliant with VA data use agreements. In addition, reports of study findings will not identify 951 

individual HCWs.  952 

 953 

The servers can only be accessed by individuals with IRM-created network accounts. Data will 954 

be secured using network directory permissions assigned by IRM at the direction of the PI; thus 955 

ensuring that only study personnel with the approval of the PI (per IRB requirements) have 956 

access to identifiable human subject data. Data collection, management, and analyses will be 957 

compliant with VA data use agreements. In addition, reports of study findings will not identify 958 

individual patients.  959 

  960 

AIM 2:  961 

VA Infection Control (IC) Team and Leadership: For six designated sites, a site visit will be 962 

coordinated with the Site PI assistance. Each member of the IC Team will be emailed a letter of 963 

invitation from the PI of the proposed research project. The letter will contain elements of 964 

consent. The PI or a member of her study team will then review the letter before conducting an 965 

interview with any member of the IC team. Site visits will take place during the baseline period 966 

and at the end of the interventions.  967 

 968 

Four designated sites will not participate in site visits, but will participate in phone interviews 969 

with at baseline and post-intervention. Each member of the IC Team will be emailed a letter of 970 

invitation from the PI of the proposed research project. The letter will contain elements of 971 

consent. The PI or a member of her study team will then review the letter on the phone before 972 

conducting an interview with any member of the IC team. 973 

 974 

In addition, phone interviews will be conducted at all 10 sites during the washout periods to 975 

gather any feedback from the IC team on implementation barriers for the previous intervention 976 

conducted at their site.  977 

 978 

VA Healthcare Workers (HCWs): With assistance from the Site PI, the Iowa City Research 979 

Coordinator will contact the appropriate supervisors and inform them of the Qualitative Team’s 980 

site visit. She will arrange a time for the focus group on two different units. At the time of the 981 

focus group, participants will be given an informational sheet and the PI will review the elements 982 

of consent (see focus group script with elements of consent and information sheet) with the 983 

participants in the focus group. They will be given the opportunity to ask questions and have all 984 

their questions answered. Participation in the focus group will be an indication of consent. This 985 

consent process has worked well in other focus group projects the team as conducted.  986 

 987 

Data Collection: The study personnel will be responsible for reviewing elements of consent 988 

before each point of data collection. 989 
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Interviews and focus groups will be recorded on encrypted recorders and files will be uploaded 990 

directly to a secure server. Recordings will be transcribed and reviewed for accuracy. All data 991 

(recordings, transcripts) will be stored on a secured server. Each participant will be assigned a 992 

unique study identifier which will be used on all data. Subject identities (e.g., names, addresses, 993 

professional title) will be kept separate from the data and linkage information will only be 994 

available to the PI and Research Coordinator. 995 

 996 

For proposed research, confidentiality risk will be minimized by limiting access to data to study 997 

personnel, removing unique participant identifiers (e.g., names) from analytical files, maintaining 998 

study data forms and files in locked offices, and storing study databases on password-protected 999 

computer files housed on a secure server. This server is configured and maintained by VA IRM 1000 

staff and meets all VA security standards. The server is in a secure location at the Iowa City 1001 

VAMC, where it is in a video-monitored area behind locked doors. All analyses will be 1002 

performed on data in which unique patient information has been replaced with study 1003 

identification numbers to protect confidentiality.  A list matching names and identification 1004 

numbers will be stored in the secure server. The crosswalk data file will be accessible only to 1005 

the PI and Research Coordinator.   1006 

 1007 

The proposed research project does not involve the collection of biological specimens. 1008 

 1009 

5.2 Recruitment Methods 1010 

AIM I: 1011 

All veterans admitted to acute care at the 10 VA medical centers during the study period will be 1012 

included in this retrospective data analysis. Approximately 135,852 veterans will be included 1013 

regardless of age, race, gender, or underlying health status. Additionally, women and minorities 1014 

will be included in this study. 1015 

 1016 

The hand hygiene behavior of all facility staff working on the wards/ICUs during the periods of 1017 

hand hygiene observation will be recorded. 1018 

 1019 

This study aim will not use any recruitment materials nor will subjects be paid. 1020 

 1021 

AIM 2:  1022 

VA Infection Control (IC) Teams: Approximately 18hospital epidemiologists, Infection Control 1023 

Professionals, and MRSA/MDRO Coordinators will be asked to participate in the study through 1024 

in-person and phone semi-structured interviews (3 members of the IC team from 6 sites). 1025 

Hospital epidemiologists, Infection Control Professionals, and MRSA/MDRO Coordinators from 1026 

4 additional sites will be asked to participate in the study through phone interviews 1027 

(approximately 12 study participants, 3 members of the IC team from 4 sites). The hospital 1028 

epidemiologist is a Site PI on the study and will facilitate introductions to the IC team. The IC 1029 

team will be asked to participate because of the unique knowledge they have regarding how 1030 

hand hygiene is currently monitored and promoted at each VA facility and may have unique 1031 
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insights into the barriers and facilitators of implementation. The participants may not be 1032 

veterans, but are important to the study due to role as VA practitioners. 1033 

 1034 

VA Healthcare Workers (HCWs): Approximately 140-150 healthcare workers (facility, 1035 

leadership, nurses, physicians, respiratory therapists, dieticians, etc.) will be asked to participate 1036 

in the study through in-person individual and group interviews. Approximately 24 will be from 1037 

facility leadership. We anticipate approximately 6 participants per focus group. Two focus 1038 

groups will be conducted on different units within each of 6 VA facilities. Healthcare workers 1039 

may or may not be veterans; however, their participation in the study is important as they will 1040 

provide crucial insight into how hand hygiene is practiced at their facility and barriers and 1041 

facilitators to the interventions being implemented in the study. 1042 

 1043 

We will use email letters and informational sheets to assist in recruiting HCWs for individual and 1044 

semi-structured interviews and focus groups for Aim 2. Participants will not be paid.  1045 

5.3 Informed Consent Procedures 1046 

We will request a waiver of informed consent for all parts of the study except the semi-1047 

structured interviews (Aim 2). For Aim 2, we will request waiver of documentation of informed 1048 

consent.  1049 

 1050 

Aim 2 consists of HCW semi-structured interviews. All participants will receive information in 1051 

both oral and/or written form regarding the risk and benefits of the project, confidentiality 1052 

procedures, and study personnel to contact regarding questions and concerns (including 1053 

contact numbers for the Central IRB).  The PI or members of the study team will be responsible 1054 

for reviewing elements of consent before each point of data collection. Participants will be given 1055 

the opportunity to ask questions and have all their questions answered. Participation in the 1056 

interview will be an indication of consent.  1057 

 1058 

All interviews will be conducted by the Iowa City Qualitative Team and consent procedures will 1059 

be conducted by Dr. Heather Reisinger or the Iowa City study team. No investigators/research 1060 

assistants from local sites will be performing interviews or consent procedures. 1061 

 1062 

5.4 Inclusion/Exclusion Criteria 1063 

AIM 1:  1064 

All veterans admitted to acute care at the 10 VA medical centers during the study period will be 1065 

included in this retrospective data analysis. Approximately 135,852 veterans will be included 1066 

regardless of age, race, gender, or underlying health status. Additionally, women and minorities 1067 

will be included in this study.  1068 

 1069 

The hand hygiene behavior of all facility staff working on the wards/ICUs during the periods of 1070 

hand hygiene observation will be recorded. 1071 

 1072 

AIM 2:  1073 
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VA Infection Control (IC) Teams: Approximately 50 hospital epidemiologists, Infection Control 1074 

Professionals, and MRSA/MDRO Coordinators will be asked to participate in the study through 1075 

in-person and phone semi-structured interviews (3 members of the IC team from 6 sites). 1076 

Hospital epidemiologists, Infection Control Professionals, and MRSA/MDRO Coordinators from 1077 

4 additional sites will be asked to participate in the study through phone interviews. The 1078 

participants may not be veterans, but are important to the study due to role as VA practitioners. 1079 

 1080 

VA Healthcare Workers (HCWs): Approximately 150 healthcare workers (facility, leadership, 1081 

nurses, physicians, respiratory therapists, dieticians, etc.) will be asked to participate in the 1082 

study through in-person individual and group interviews. We anticipate approximately 6 1083 

participants per focus group. Two focus groups will be conducted on different units within each 1084 

of 6 VA facilities. Healthcare workers may or may not be veterans. 1085 

 1086 

5.5 Study Evaluations 1087 

Participants will not be required to complete any procedures as part of the study. The 1088 

only evaluation that some participants will participate in are semi-structured interviews 1089 

among VA staff.  1090 

 1091 

5.6 Data Analysis 1092 

AIM 1: 1093 

Sample Size: We will collect continuous baseline data from each unit during the 6 month period 1094 

prior to intervention. We estimate that 10-14 observations/hour can be witnessed based on our 1095 

previous studies.14, 89 Taking the lower estimate of 10/hour and assuming 60 hours/month of 1096 

observation per site for a total of 600 hours/month projects to 36,000 observations during the 6 1097 

months pre-intervention period. (See Project Gantt Chart.) These will be spaced by unit and 1098 

day/night shift as mentioned above. Given the 59 wards/ICUs, we will have an average of 120 1099 

directly observed hand hygiene episodes in each unit/month.  1100 

 1101 

Power Calculation: Using our primary outcome, we estimated hand hygiene rates for each 1102 

phase of the study. Given 30,000 observations in the group randomized to the intervention and 1103 

in the group randomized to the control, each phase of the study will have 99% power to detect a 1104 

5% increase in hand hygiene rates due to the intervention (e.g., 60% to 65%). (See Table 2.) 1105 

 1106 

Table 2. Power Calculations for Each Phase of Study 1107 

 Baseline Hand Hygiene 

Rate 

Power to Detect a 5% Increase in Hand Hygiene 

Rate 

Phase 2 60% 99% 

Phase 4 65% 99% 

Phase 6 70% 99% 

 1108 

Analysis: Following methods we have outlined previously,90 we will use quasi-Poisson mixed 1109 

effects models to account for matching and the cluster-randomization design, as observations 1110 

over time within individual rooms, units and hospitals are expected to be correlated. The 1111 
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dependent variable in each model will be the monthly hand hygiene compliance rate. The 1112 

numerator will be the number of times a HCW disinfects their hands while the denominator will 1113 

be the number of opportunities for hand hygiene. The ideal denominator is the WHO 5 Moments 1114 

of Hand Hygiene 2 and where possible, we will collect these data. However, our current IIR 09-1115 

099 suggests that the most reliably measurable moments are room entry and room exit. 1116 

Separate models will be run for the WHO 5 moments (combined as one dichotomous measure 1117 

and for each of the individual “moments”), room entry compliance, and room exit compliance. 1118 

Independent variables will include the tested intervention, the bed size and type of unit, monthly 1119 

census, estimated monthly nurse to patient ratios, and other known confounders associated 1120 

with hand hygiene compliance. The results will advance understanding of the effectiveness of 1121 

individual interventions and their combined effectiveness as a bundle.   1122 

 1123 

AIM 2: 1124 

Analysis: After the initial site visits, the study team will review transcripts and conduct an initial 1125 

thematic content analysis.92-93 Drs. Reisinger, Moeckli and Ms. Páez will read a subset of 1126 

transcripts and generate a preliminary codebook through a series of meetings. The thematic 1127 

codes will include a priori codes such as hand hygiene compliance data collection, hand 1128 

hygiene interventions, facilitators and barriers to hand hygiene compliance, as well as inductive 1129 

codes which are likely to emerge during data collection. The codebook will consist of top-level 1130 

thematic codes, which will be used to “tag” textual data with the main themes.94 The codebook 1131 

will then be tested against subsequent interviews.  1132 

 1133 

To test the codebook, Dr. Reisinger and the coding team will code one IC team member 1134 

interview and one staff focus group and enter coding in MAXQDA10 individually. We will then 1135 

meet together to review results. MAXQDA10 allows for side-by-side comparison of coding and a 1136 

measure of agreement. We will systematically compare coding and discuss coding until 1137 

consensus is reached. Final consensus will be entered in MAXQDA10. If measure of agreement 1138 

is 80% or higher between coders, the coding team will divide the transcripts and will continue to 1139 

code the remainder of the focus groups and interviews, periodically coding the same transcript 1140 

to test whether agreement continues at the 80% level. If the agreement is not 80% for all codes, 1141 

Dr. Reisinger will continue to work with the team and revisions to the codebook will be 1142 

discussed. The process will be repeated until 80% agreement is reached. At least 10% of the 1143 

transcripts will be consensus coded during the coding period. 1144 

 1145 

During Phases 2-6, the qualitative team will continue to apply the codebook to the newly 1146 

conducted interviews, but it is likely the codebook will expand to include specific codes about 1147 

the study interventions. The coding team will continue to test agreement as the codebook is 1148 

revised. 1149 

 1150 

In the final Phase, the coding team will code the transcripts from the post-intervention site visits. 1151 

The analysis will assist in writing a second case study of each hospital. The revised case 1152 

studies will highlight changes in the “hand hygiene culture”. It will also be used to develop a 1153 

report on the facilitators and barriers to the interventions within the context of the intervention 1154 



[Version1_5/28/2013]  VA Central IRB Protocol Template – version 10/26/2012 Page 32 of 42 

 

sites. This report will be disseminated with the intervention results to improve implementation of 1155 

the final hand hygiene bundle. 1156 

 1157 

After top-level coding is complete, the research team will discuss which codes warrant more 1158 

detailed subcoding. Our team has followed Miles and Huberman’s95 approach to subcoding, 1159 

called matrix analysis, in several projects. In matrix coding, we develop a list of subcodes under 1160 

a top-level theme and then code both for the presence or absence of the subcode, as well as 1161 

content. MAXQDA10 has several features which aid in this level of analysis, including 1162 

hierarchical coding, weighting of coded segments, and multi-factor queries in matrices. This 1163 

coding will provide more detailed analysis on specific issues the research team finds most 1164 

relevant and will primarily be used in the development of manuscripts for peer-reviewed 1165 

publications.  1166 

 1167 

 1168 

Project Gantt Chart 1169 
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peer-reviewed 

journals 

 1170 

5.7 Withdrawal of Subjects 1171 

We do not anticipate any circumstances under which subjects would be withdrawn from 1172 

research without their consent.  1173 

 1174 

Subjects are entitled to decide to end their participation during an interview without any loss of 1175 

benefits to which they are entitled. Their interview will be ended. If the participant would like to 1176 

withdraw after the interview has already occurred, for data collected prior to withdrawal, the 1177 

study team may continue to review the data already collected for the study but cannot collect 1178 

further information, except from public records. 1179 

 1180 

1181 
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6.0 Reporting 1182 

Since the study does not involve any interventions/procedures with patients, we anticipate that 1183 

adverse events will not occur at any sites. (In this study an SAE will not include diagnosis or 1184 

treatment of MRSA  – infections are expected to continue and will therefore not be reported to 1185 

VA Central IRB or considered Unanticipated SAEs or UAPs).  1186 

 1187 

Reporting of Events to the VA Central IRB: Serious Adverse Events and Serious 1188 

Unanticipated Problems involving risks to participants and others will be reported to the VA 1189 

Central IRB. This is a minimal risk study that does not involve a medical intervention. Protocol 1190 

violations due to human error might occur in the form of breaches to confidentiality and privacy. 1191 

However, any SAE, serious unanticipated problem, and/or protocol violation occurring during 1192 

the course of the study will be collected, documented, and reported by the Local Site 1193 

Investigator to the VA Central IRB (after consultation and review with the PI and Co-PI) within 1194 

the required time frame (5 business days after the study is made aware of the occurrence). The 1195 

project coordinator will review Adverse Event Forms with the PI and Co- PI to determine 1196 

remedies that might serve to prevent future occurrences and to determine if it meets criteria for 1197 

a SAE or serious unanticipated problem or a reportable protocol deviation. The project 1198 

coordinator will follow all adverse events to the point of a satisfactory resolution. 1199 

 1200 

1201 



[Version1_5/28/2013]  VA Central IRB Protocol Template – version 10/26/2012 Page 35 of 42 

 

7.0 Privacy and Confidentiality 1202 

AIM 1:  1203 

The anonymous data from the observations will be saved on secure servers is behind the VA 1204 

firewall, only accessible from the VA network, at the collaborating sites and the Iowa City 1205 

VAMC.  1206 

Data will be obtained from patient-level databases available through the Austin Automation 1207 

Center, the VA Corporate Data Warehouse, electronic medical records available through the VA 1208 

Computerized Patient Record System (CPRS), and VINCI. Only data already recorded in the 1209 

medical records will be subject to recording and analysis. This research will not involve any 1210 

contact with human subjects; therefore, no data outside of what is in the existing medical 1211 

records will be collected.  1212 

 1213 

AIM 2:  1214 

Interviews will be recorded on encrypted digital recorders and downloaded directly onto a VA 1215 

server. Phone interviews will be recorded directly onto the VA secured server. The study 1216 

database is located on a server behind the VA firewall. The database folder is only accessible to 1217 

IRB approved research team members. The database is also password protected. CADRE 1218 

project data will be stored on the CADRE server, which is maintained, backed-up, and secured 1219 

in a locked server room by the Iowa City VA’s Office of Information Technology (OI&TOI&T) 1220 

department. The server can only be accessed by individuals with an OI&T-created network 1221 

account. Data are further secured using network directory permissions assigned by OI&T at the 1222 

direction of the Principal Investigator (PI). This ensures that only study personnel with the 1223 

approval of the PI (in accordance with IRB requirements) have access to identifiable human 1224 

subject/patient data. Additionally, files on the network that contain identifiable human subject 1225 

data are password protected, and individuals accessing the server on a client machine are 1226 

instructed to password protect their screen saver in order to maintain data security. All data 1227 

entry and analysis will occur on VA owned servers and desktop computers. No electronic study 1228 

data will be stored on removable media of any kind. 1229 

 1230 

The PI, Study Coordinator at Iowa City and Data Analysts will have access to PHI. The local site 1231 

study staff will not have access to PHI (beyond what they always have in their roles as 1232 

physicians/hospital epidemiologists). 1233 

 1234 

1235 
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8.0 Communication Plan 1236 

All local sites will be engaged in research. All local sites will complete appropriate 1237 

documentation to obtain approval of Central IRB with the help of the Iowa City study staff. 1238 

Study coordinators from all sites will participate in weekly or bi-weekly conference calls in order 1239 

to stay informed of changes to protocol. These meetings will also serve to update local sites 1240 

about the event of any Serious Adverse Events, Unanticipated problems, or interim results that 1241 

may impact the conduct of the study. 1242 

 1243 

In addition to meetings in which we discuss study procedures, site visits by Iowa City study staff 1244 

will occur at certain intervals during the study, at which time adherence to IRB-approved 1245 

protocol will be verified.  1246 

 1247 

When the study reaches a point at which a local site is no longer needed to be engaged in 1248 

research, the Iowa City study staff coordinator will notify local facility directors and local site 1249 

investigators by telephone. 1250 

 1251 

1252 
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