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The Rationale of Guidelines for Infection 
Control in Dentistry: Precautionary 
Principle or Acceptable Risk? 

To the Editor—Infection control in dentistry is aimed at re
ducing the occupational risk of infections among dental 
healthcare personnel and the risk of healthcare-associated in
fections among patients.1 The level of risk and the appro

priateness of infection control measures are assessed and 
modeled according to the available scientific evidence. Un
fortunately, such evidence is frequently incomplete,2 thus 
leaving room for the application of the precautionary prin
ciple, which states that when an activity presents an uncertain 
potential for substantial harm to human health, precautionary 
measures should be taken even if there is no scientific evi
dence that such measures are needed or effective. The pre
cautionary principle is extensively acknowledged and fre
quently applied in public health. For example, precautionary 
principle-based measures have been applied worldwide to 
control pandemic H1N1 influenza A, although they have re
cently been declared unjustified and expensive by the Council 
of Europe.3 

Some precautionary principle-based preventive measures 
for infection control in dentistry are directed at activities that 
pose a negligible risk of infection, resulting in unnecessary 
costs and, occasionally, detrimental effects. The following ex
amples illustrate this point. 

1. Although dental therapy with use of handpieces may 
produce a retraction of oral fluids from patients to dental 
unit waterlines, scientific evidence suggests that contami
nation of dental unit waterlines is not implicated in the 
transmission of bloodborne pathogens.4 Nevertheless, most 
guidelines include measures to prevent such risk. 

2. Although invasive dental therapy is a source of tran
sient bacteremia, the risk of bacterial endocarditis is limited 
to immunocompromised patients and those with artificial 
heart valves.5 Nevertheless, most guidelines recommend 
that patients use a mouthwash before dental therapy to 
decrease the risk of bacterial endocarditis. 

3. According to the Centers for Disease Control and 
Prevention (CDC), semicritical instruments, such as dental 
mirrors and probes, which touch mucous membranes, have 
a low risk of transmission of bloodborne pathogens and 
must be sterilized with heat after use.1 However, main
taining the sterility of processed items after sterilization is 
a different matter, because there is no scientific evidence 
that contamination of semicritical instruments by envi
ronmental microorganisms increases the risk of infection. 
Nevertheless, most guidelines recommend maintaining 
the sterility of processed semicritical instruments after 
sterilization. 

4. Opportunistic pathogens, such as Legionella pneumo
phila and Pseudomonas aeruginosa, may colonize dental 
unit waterlines. However, the risk of infection among den
tal patients and healthcare personnel exposed to water con
taminated by these microorganisms is minimal, because 
the bacterial load produced during therapy and their spread 
in the environment is low.6 Nevertheless, most guidelines 
recommend disinfection of dental unit waterlines,7 thus 
posing a risk of toxic effects. 

The effectiveness of guidelines in decreasing the risk of 
infection in dentistry is not debatable, as demonstrated by 
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the declined incidence of bloodborne and airborne infections 
in dentistry after the extensive dissemination of the guidelines 
developed by the CDC.8 However, some measures based on 
the precautionary principle have failed in their goal of pre
venting the transmission of pathogens. For example, it has 
been shown that the dental healthcare personnel involved in 
the only case of hepatitis B virus transmission from patient 
to patient ever documented in the history of dentistry fol
lowed the standard procedures to prevent the transmission 
of bloodborne pathogens.9 In addition, although the majority 
of cases of H1N1 influenza A virus transmission occurred in 
the workplace, household, and school and there was only 1 
suspected case of nosocomial transmission from healthcare 
staff to patient in high-income countries—not related to den
tal healthcare10—measures to prevent such transmission in 
dentistry have been developed and disseminated. These ex
amples suggest that guidelines based on the precautionary 
principle may occasionally be ineffective in decreasing the 
risk of infection, either because the risk is overestimated or 
because the routes of transmission are unknown. 

As members of a working group charged by the Italian 
Ministry of Health, we developed the Italian guidelines for 
infection control in dentistry.11 The underlying principle of 
these guidelines was that infection control procedures cannot 
seek to eradicate infection transmission but can realistically 
seek to reduce the excess risk of infection to an acceptable 
level. The term acceptable risk, which evolved from the re
alization that absolute safety is generally an unachievable goal, 
describes the likelihood of an event whose probability of oc
currence is small. Indeed, if recommendations to decrease the 
incidence of healthcare-associated infection are based on risk2 

(see also the recommendations on patient safety released in 
2009 by the Council of Europe),12 it is not clear why guidelines 
for infection control in dentistry must be based on contam
ination or the precautionary principle. According to the 
guidelines released by the European Commission in 2000 
regarding the correct application of the precautionary prin
ciple, measures based on it must be periodically reviewed, 
and if there is new scientific evidence regarding effectiveness 
and consequences, such measures must be revised accord
ingly.13 Instead, updates of infection control guidelines in 
dentistry generally produce new measures in addition to the 
previous measures, thus obtaining an endless series of au
tomatic procedures and processes. This could make dental 
healthcare personnel less aware of which dental procedures 
yield the highest risk of transmission of bloodborne patho
gens on the basis of the scientific evidence—that is, carelessly 
handling sharp instruments, which increases the risk of per
cutaneous injuries.814 Paradoxically, percutaneous injuries are 
not preceded by contamination. Therefore, to prevent the 
risk of inattention on the part of dental healthcare personnel, 
it would be advisable to grade the recommendations devel
oped by the guidelines according to the scientific evidence of 
the levels of risk of infection and of effectiveness of preventive 
measures. 
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Validity of Self-Declared Teaching Status 
in Mandatory Public Reporting 

To the Editor—Mandatory public reporting programs using 
the National Healthcare Safety Network (NHSN) have no
ticed discrepancies between hospital characteristics versus 
NHSN designation of teaching status. The NHSN variable 
coding teaching status of each hospital is self declared and 
subjectively defined; it has not been verified against other 
sources of information. Accreditation of medical teaching 
programs is well established, so it should be possible to con
firm teaching status in a more objective manner. 

Sackett1 was among the first to describe referral filter bias, 
noting that referrals of patients from primary to tertiary care 
facilities leads to increasing prevalence of more-severe or un
usual cases, which increases the likelihood of adverse or un
favorable outcomes. That is why hospitals with teaching pro
grams for medical students, interns, residents, and fellows 
need to be distinguished from other hospitals. Because aca
demic medical centers have both advanced care capabilities 
and the desire to provide a rich teaching environment by 
attracting complex cases, their patient case-mix is recognized 
as different. NHSN includes teaching status among the var
iables it uses to adjust for inherent differences in the chal
lenges faced by the wide range of hospitals using that system 
for reporting healthcare-associated infection. The need to 
compensate for such differences is not just theoretical. Trends 
in healthcare-associated infection have long been noted as 
different in small hospitals, community hospitals, larger re
gional hospitals, and teaching hospitals.2 Various case-mix 
index approaches have been used by different agencies to 
identify where a higher proportion of complex cases justifies 
higher rates of reimbursement in medical care insurance sys
tems, such as the one used by the US Centers for Medicare 
and Medicaid Services.3 

Information on self-reported teaching status was obtained 
from NHSN for the hospitals participating in our state's man
datory public reporting program. Objective information on 
accredited hospital teaching programs in our state was ob
tained from the Association of American Medical Colleges 
(AAMC) website (for undergraduate medical student edu
cation) and the Accreditation Council for Graduate Medical 
Education (ACGME) website (for physicians after completion 
of undergraduate medical education to prepare for indepen
dent practice in a medical specialty or subspecialty).4'5 We 
classified accredited level of involvement per NHSN as none, 
major (undergraduate medical students), or graduate (in
terns, residents, and fellows). We classified the extent of in

volvement per ACGME as graduate (at least 4 months on 
site during 2-year programs or at least 6 months during 
programs lasting more than 2 years) or limited (shorter 
durations). 

Five hospitals that are enrolled in our state's mandatory 
reporting program were excluded from this analysis because 
of insufficient information available in their NHSN survey 
module. Among the remaining 56 hospitals, a subjective claim 
in NHSN of any versus no teaching status matched the ob
jective accredited teaching program status for 44 (positive 
predictive value, 75%, and negative predictive value, 81%). 
Twelve discordant pairs did not show evidence of significant 
differential misclassification (P = .77, McNemar's \2 test).6 

More detailed examination (Table 1) shows modest concor
dance (unweighted* = 0.4).6 Most of the hospitals partici
pating in teaching programs involve residencies or fellowships 
rather than medical students. There was misclassification in 
both presence of any teaching activity as well as in distinction 
between major undergraduate versus graduate activity. 

It has long been recognized that infection control program 
resources and the complexity of patient conditions differ be
tween small community hospitals and large academic medical 
centers. Before NHSN opened enrollment to all facilities, its 
forerunner (the National Nosocomial Infections Surveillance 
system) was known to overrepresent large academic centers, 
and few other study groups focused on smaller hospitals.7,8 

NHSN now serves as the major secure data network for state
wide mandatory public reporting programs, so accurate clas
sification of teaching status is important to ensure fair rep
resentation of all hospitals. Hospitals joining NHSN fill in a 
survey screen that asks them to indicate whether they are 
affiliated with a medical school (yes or no) and, if yes, to 
characterize their involvement as one of the following 3 types: 
(1) major (facility is an important part of the teaching pro
gram of the medical school, and the majority of medical 
students rotated through multiple clinical services), (2) grad
uate (facility is used by the medical school for graduate train
ing programs only—that is, residency and/or fellowships), or 
(3) limited (facility is used in the medical school's teaching 
program to a limited extent only). There is no definition of 
what constitutes "important" and no specification of duration 
in a facility being "used," which leaves considerable room for 
interpretation. 

Our initial efforts reclassified teaching status solely on the 

TABLE l. Cross-Tabulation of Level of Medical Teaching Programs 
in Acute Care Hospitals 

Subjective 
claim 

No teaching 
Limited 
Graduate 
Major 
Total 

No teaching 

29 
4 
0 
1 

34 

Objective status 

Limited 

5 
0 
1 
0 
6 

Graduate 

2 
4 
5 
2 

13 

Major 

0 
0 
0 
3 
3 

Total 

36 
8 
6 
6 

56 
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