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Not Perfect-Just Among the Best Available: 
Reply 

To the Editor—We thank the authors of the letters for their 
interest in our study regarding hand hygiene1, and we share 
their concern regarding the media attention and potential 
misinterpretation of the results.2"5 From an optimistic view
point, the widespread coverage of a study concerning hand 
hygiene, which would have been unfathomable a few years 
ago, points to the increasing recognition of the importance 
of nosocomial infections and infection control. We hope the 
profession can harness this new interest for the betterment 
of the field. We regret that the value of the study may have 
been diminished by the widespread misrepresentation of 
our conclusions. We have previously released notices6,7 to 
repudiate the perception that this study somehow "contra
dicts" Centers for Disease Control and Prevention or World 
Health Organization recommendations. 

Many of the specific points raised in the letters to the editor 
simply reemphasize points we made in the article. We ac
knowledged that, despite the more than 2-year duration of our 
study, the low infection rate rendered it underpowered to dem

onstrate a statistically significant association between hand hy
giene and nosocomial infections. We also clearly noted that 
active surveillance cultures for mefhicillin-resistant Staphylo
coccus aureus (MRSA) or vancomycin-resistant enterococci 
(VRE) were not performed, which may have precluded detec
tion of a statistically significant effect on the acquisition of 
these organisms. Similarly, we noted that the pathogenesis of 
nosocomial infections is complex, and prevention requires a 
muitifaceted or "bundle" approach. Indeed, we have long 
supported a muitifaceted approach to prevention of noso
comial infections. However, major changes to this approach 
did not occur during the hand hygiene study, and monitor
ing of compliance with the bundles did not occur until more 
recent years. 

Without belaboring the details, we respond that most of the 
studies cited by Mermel and colleagues,3 as well as numerous 
other reports purported to support the role of hand hygiene in 
the prevention of nosocomial infections, are even more meth
odologically flawed than our own study. In general, these stud
ies were not controlled trials and often involved numerous in
terventions, including active surveillance cultures, isolation 
practices, environmental disinfection, and patient decoloniza
tion. A cautionary note, tempering somewhat unrealistic ex
pectations of hand hygiene in the intensive care unit, has been 
previously sounded.810 

To more specifically address the questions raised, we wish to 
relate that when the various measures of nosocomial infections 
in our study were combined, a statistically significant associa
tion between hand hygiene compliance and infection was not 
detected. In addition, clustering of infections was not ob
served. As we noted, coagulase-negative staphylococci were by 
far the most common organisms recovered from the hands of 
nurses. S. aureus was recovered only once (when gel was not 
available in the intensive care unit); gram-negative bacilli were 
recovered from 7.2% of cultures of hand samples when gel was 
available and from 11.7% of cultures when gel was not avail
able; yeasts were recovered from 2% of cultures when gel was 
available and were not observed when gel was unavailable. Al
though not specifically mentioned in our article, the educa
tional program that preceded the introduction of the hand gel 
into the critical care units explained when and how to use the 
hand gel. 

Several of the letters24 noted the controversy regarding the 
efficacy of alcohol-based hand hygiene preparations in rela
tionship to alcohol content and formulation (gel or liquid). 
The hand gel used in our study contained a blend of 88% wt/wt 
ethanol and 4.6% wt/wt isopropanol, and the total alcohol 
content was 68.5% vol/vol or 60.7% wt/wt (written communi
cation, M. Dolan, Gojo Industries, February 2008). The anti
microbial activity of alcohols is derived from their capacity to 
denature proteins, and they are most potent at concentrations 
of 60%-80%.1112 At higher concentrations, they are less effec
tive because proteins are not denatured as readily in the 
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absence of water.11'12 In general, higher-chain alcohols are 
more active than shorter-chain alcohols, and tertiary alcohols 
are less effective than primary or secondary alcohols. Alcohols 
have excellent in vitro and in vivo activity against vegetative 
bacteria, mycobacteria, a variety of fungi, and some enveloped 
viruses.1112 The efficacy of hand hygiene preparations is influ
enced by a number of parameters including the type of alcohol, 
the concentration of alcohol, the volume used, the contact time, 
whether the hands are wet, and whether the hands are contami
nated with organic debris. A large number of studies have docu
mented the antimicrobial effect of alcohol-based hand rubs.1112 

Contrary to the claim of Widmer and Rotter,4 the hand gel 
used in our study does meet European standard EN 1500 re
quirements.13 Hand hygiene gel formulations and antiseptic or 
disinfectant applications of alcohols are stringently regulated 
in the United States by the Food and Drug Administration and 
the Environmental Protection Agency, and there is some con
cern that the maximum alcohol content of alcohol-based hand 
rubs in the United States is capped at 70% vol/vol by fire 
codes.14 As noted by Mermel et al.3 and by Maiwald,2 liquid 
formulations of alcohol-based hand rubs have been associated 
with improved in vitro performance compared with gels. To 
our knowledge, however, to date no clinical data indicate that 
the liquid formulations are more effective. Recently, a prospec
tive trial in a critical care setting indicated considerably im
proved hand hygiene compliance when a gel formulation was 
available, compared with compliance when a liquid formula
tion was in use.15 Any increase in potency of the liquid formu
lation compared with that of the gel might be mitigated by a 
decrease in hand hygiene compliance. 

We appreciate the comments of the authors of the letters 
acknowledging that our study was well designed and well per
formed, because data from other prospective, controlled trials 
concerning the efficacy of hand hygiene are very limited. As 
noted, some of the finer points of the study regarding the suc
cessful conduct of this multimodal performance improvement 
project were lost on the media. In addition, the media largely 
ignored information about hand microbial ecology, drug re
sistance, preservation of hand hygiene compliance with in
creased workload, and the important effects on hand hygiene 
of nail length and the wearing of rings. 

Unfortunately, in both the professional and the lay press we 
note a trend toward oversimplification of the pathogenesis and 
prevention of nosocomial infections. It appears that many 
people believe that if we would only improve our hand hygiene 
practices, all of our nosocomial infection problems would be 
resolved. In this regard, we believe our study sounds a caution
ary note. We stand behind the major conclusion of our article: 
the prevention of nosocomial infection is a multifaceted issue, 
and hand hygiene is but one part of the equation.1 As we noted, 
the lack of association between hand hygiene compliance and 
nosocomial infection incidence should not be interpreted to 
mean that hand hygiene is not important.1 In fact, we believe 

actions speak louder than words, and we have recently 
launched a hospital-wide campaign to improve adherence to 
hand hygiene recommendations. In the Discussion section of 
our article, we did not neglect to state the inherent limitations 
of our study, which were, to a large extent, inherent in a single-
center study with limited financial support.1 We hope govern
mental funding agencies will note the need to support ade
quately powered, multicenter, cluster-randomized studies to 
answer the important questions that exist in our field. Al
though our study was not perfect, which we pointed out in the 
Discussion section of the article1 and which was again empha
sized by the various letters to the editor,25 it is among the best 
studies available on the subject. 
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