
opportunity to adopt appropriate antibiotic prescribing behav-
iors.7 In contrast, the summary TPB scores did not correlate with
antibiotic prescribing behavior. This finding contrasts with a sys-
tematic review of TPB domain scores reporting an association with
antibiotic prescription behaviors.8 It is plausible that the weight of
the individual TPB determinants requires future refinement.8 A
second study finding was the key predictor of “considering patients
as first priority” as a key predictor of appropriate antibiotic use.
This finding suggests a patient safety and quality-improvement
opportunity, while additional efforts may exist to minimize unnec-
essary antibiotic combinations for surgical prophylaxis and to
shorten postoperative antibiotic duration.

The limitations of this study include acknowledgment of
reported findings which may not be generalizable to other study
populations, given the exploratory study design, small sample size,
and single institutional study site. Additionally, despite structured
interviews, inherent bias may have occurred in the TTM and TPB
assessments, and have influenced the unweighted, cumulative TPB
scores. Future work is planned for assessment of TTM stage–based
prescriber interventions associated with antibiotic prescribing
practices along with further characterization of the TPB intraper-
sonal behavior theory.
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Author ORCIDs. Anucha Apisarnthanarak 0000-0001-6390-9519

Financial support. No financial support was provided relevant to this article.

Conflicts of interest. Linda M. Mundy is a full-time employee at American
Regent, Inc. and this work was conducted without compensation and independ-
ently of this employment. All other authors report no conflict of interest rel-
evant to this article.

References

1. SartelliM, Kluger Y, Ansaloni L, et al.A global declaration on appropriate use
of antimicrobial agents across the surgical pathway. Surg Infect (Larchmt)
2017;18:846–853.

2. Prochaska JO, Velicer WF. The transtheoretical model of health behavior
change. Am J Health Promot 1997;12:38–48.

3. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process
1991;50:179–211.

4. Apisarnthanarak A, Eiamsitrakoon T, Mundy LM. Behavior-based inter-
ventions to improve hand hygiene adherence among intensive care unit
healthcare workers in Thailand. Infect Control Hosp Epidemiol
2015;36:517–521.

5. Tamma PD, Miller MA, Cosgrove SE. Rethinking how antibiotics are pre-
scribed: incorporating the 4 moments of antibiotic decision making into
clinical practice. JAMA 2019;321:139–140.

6. Kunin CM, Tupasi T, Craig WA. Use of antibiotics. A brief exposition of the
problem and some tentative solutions. Intern Med 1973;79:555–560.

7. Charani E, Edwards R, Sevdalis N, et al. Behavior change strategies to influ-
ence antimicrobial prescribing in acute care: a systematic review. Clin Infect
Dis 2011;53:651–662.

8. Warreman EB, Lambregts MMC, Wouters RHP, et al. Determinants
of in-hospital antibiotic prescription behaviour: a systematic review and for-
mation of a comprehensive framework. Clin Microbiol Infect 2019;25:
538–545.

Dentists’ perceptions of antimicrobial use for dental procedures
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To the Editor—The importance of promoting antimicrobial stew-
ardship in dentistry is being increasingly recognized; up to 10% of
all antimicrobials are prescribed by dentists in high-income coun-
tries,1,2 and a previous study revealed that only 8.2% of antimicro-
bial prophylaxes for dental procedures were appropriate.3

Although professional societies widely recommend antimicrobial
prophylaxis against infective endocarditis (IE) among high-risk
populations,4,5 no recommendations exist for antimicrobial pro-
phylaxis against local infections or complications following inva-
sive dental procedures, including tooth extraction and dental
implant placement. Recent systematic reviews have revealed that
antimicrobial prophylaxis can prevent local infections and other
complications due to these procedures.6,7

Although understanding dentists’ perceptions of antimicrobial
use and prescribing patterns is essential to promoting antimicro-
bial stewardship in the discipline, these perceptions are still poorly

understood. The aim of the study was to investigate dentists’ per-
ception of antimicrobial use to promote antimicrobial stewardship
in the field.

Material and Methods

An online questionnaire on antimicrobial use before and after a
dental procedure was administered to regional dental conference
attendees (Japanese Society of Oral and Maxillofacial Surgeons,
JSOMS) in December 2018. In total, 54 close-ended survey ques-
tions were used to collect data, including current patterns of anti-
microbial prophylaxis against IE, infections and complications
following tooth extraction or dental implant surgery, and dentists’
perceptions of antimicrobial use.

Results

Of the 231 dentists attending the session, 111 (48.1%) responded to
the questionnaire. Moreover, 70% of respondents were male, with
the median age of 36 years (range, 24–64 years) and median post-
graduate duration of 11 years (range, 1–44 years). University hos-
pitals were themost common place of employment (n= 49, 44.1%)
(Appendix 1 online).
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Table 1. Dentists’ Perceptions of Antimicrobial Prophylaxis Against Infective Endocarditis and Infection or Complications After Selected Dental Procedures

Questions (N= 111)
Strongly Agree

or Agree
Neither Agree
nor Disagree

Disagree or
Strongly Disagree

Antimicrobial prophylaxis for infective endocarditis

I understand the indications for antimicrobial prophylaxis against IE (eg, the AHA guidelines). 94 (84.7) 13 (11.7) 4 (3.6)

I ask patients if they have any medical conditions normally requiring antimicrobial prophylaxis
against IE prior to performing a dental procedure. (eg, history of IE, prosthetic valve placement,
congenital heart disease).

102 (91.9) 7 (6.3) 2 (1.8)

Perceptions of preprocedural antimicrobial prophylaxis only for IE prevention

I believe that administering preprocedural antimicrobial prophylaxis only is adequate to prevent IE. 33 (29.7) 39 (35.1) 39 (35.1)

I was taught that preprocedural antimicrobial prophylaxis only is adequate to prevent IE. 22 (19.8) 46 (41.4) 43 (38.7)

Administering preprocedural antimicrobial prophylaxis only is common at my current workplace. 17 (15.3) 37 (33.3) 57 (51.4)

I administer preprocedural antimicrobial prophylaxis only (without postprocedural antimicrobials)
because I am concerned about the emergence of antimicrobial resistance.

63 (56.8) 31 (27.9) 17 (15.3)

I administer preprocedural antimicrobial prophylaxis only (without postprocedural antimicrobial
administration) because I am concerned about antimicrobial side effects.

46 (41.4) 32 (28.8) 33 (29.7)

I administer preprocedural antimicrobial prophylaxis only (without postprocedural antimicrobial
administration) because the development of Clostridium difficile infection is worrisome.

36 (32.4) 35 (31.5) 40 (36.0)

Perceptions of postprocedural antimicrobial prophylaxis for IE prevention

I believe continuing antimicrobial prophylaxis after a dental procedure is important to prevent IE. 81 (73.0) 15 (13.5) 15 (13.5)

I continue to prescribe antimicrobials postprocedurally because I believe that antimicrobials can
further reduce IE incidence.

69 (62.2) 19 (17.1) 23 (20.7)

I continue to prescribe antimicrobials postprocedurally because I believe that antimicrobials can
further reduce the severity of pain.

15 (13.5) 18 (16.2) 78 (70.3)

I continue to prescribe antimicrobials postprocedurally because I believe that antimicrobials can
reduce the duration of pain.

19 (17.1) 17 (15.3) 75 (67.6)

I continue to prescribe antimicrobials postprocedurally because my workplace has a culture of
prescribing postprocedural antimicrobials.

60 (54.1) 22 (19.8) 29 (26.1)

I continue to prescribe antimicrobials postprocedurally because of previous education during my training. 67 (60.4) 23 (20.7) 21 (18.1)

I continue to prescribe antimicrobials post-procedurally due to my fear of lawsuits (if IE occurs in
the absence of postprocedural antimicrobials).

72 (64.9) 22 (19.8) 17 (15.3)

I continue to prescribe antimicrobials postprocedurally because patients ask for them. 32 (28.8) 41 (36.9) 38 (34.2)

I continue to prescribe antimicrobials postprocedurally because patients’ families ask for them. 29 (26.1) 41 (36.9) 41(36.9)

I continue to prescribe antimicrobials postprocedurally just to be safe. 48 (43.2) 33 (29.7) 30 (27.1)

I continue to prescribe antimicrobials postprocedurally because other dentists do so. 35 (31.5) 30 (27.1) 36 (32.4)

Perception of antimicrobial prophylaxis for tooth extraction

Preprocedural antimicrobial administration is more important than postprocedural antimicrobial
administration.

80 (72.1) 17 (15.3) 14 (12.6)

Both pre- and postprocedural antimicrobial administrations are important. 68 (61.2) 19 (17.1) 24 (21.6)

Postprocedural antimicrobial administration is more important than preprocedural antimicrobial
administration.

26 (23.4) 32 (28.8) 53 (47.7)

Risk of infection and complications is different after wisdom tooth extraction than after first
premolar tooth extraction.

98 (88.3) 6 (5.4) 7 (6.3)

Perception of antimicrobial prophylaxis for dental implants

Preprocedural antimicrobial administration is more important than postprocedural antimicrobial
administration.

74 (66.7) 20 (18.0) 17 (15.3)

Both pre- and postprocedural antimicrobial administrations are important. 65 (58.6) 19 (17.1) 27 (24.3)

Postprocedural antimicrobial administration is more important than preprocedural antimicrobial
administration.

30 (27.0) 28 (25.2) 53 (47.7)

Perceptions of antimicrobial resistance

I am aware of the Japanese government’s antimicrobial resistance action plan of 2016. 53 (47.7) N/A 58 (52.3)

I am aware that the Ministry of Health, Labour and Welfare of Japan published guidelines for
antimicrobial stewardship in 2017.

68 (61.3) N/A 43 (38.7)

I believe that antimicrobial prescription practices in dentistry should be improved. 97 (87.4) 8 (7.2) 6 (5.4)

NOTE. IE; infective endocarditis, AHA; American heart association, N/A; not available.
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Table 1 shows the respondents’ perceptions of antimicrobials
prophylaxis. Regarding antimicrobial prophylaxis against IE,
although >80% of respondents reported that they understood
the guidelines for the prevention of infective endocarditis,4,5

>70% believed that continuing postprocedural antimicrobial ad-
ministration was important for IE prevention, and >80% reported
having prescribed prophylactic antimicrobials against the current
guidelines to patients with high-risk cardiac conditions in both the
pre- and postprocedural periods (Appendix 2 online).4,5 Moreover,
antimicrobial prophylaxis against IE was commonly administered
to patients with other cardiac conditions, such as those with a pace-
maker or history of percutaneous coronary intervention. The pre-
scribing practices were influenced by the fear of a lawsuit (64.9%),
previous training in antimicrobial prophylaxis (60.4%), and/or the
prescribing culture at the respondents’ current place of employ-
ment (54.1%) (Table 1).

Regarding antimicrobial prophylaxis to prevent infections or
complications following selected dental procedures in patients
with no underlying illness, 81.1% of respondents reported that they
did not prescribe antimicrobials for noninvasive procedures but
did so for dental implant placements (95.5%), wisdom tooth
extractions (93.7%), frenotomies (76.6%), and orthodontic premo-
lar tooth extractions (64.9%) (Appendix 2 online). Although more
than half the respondents considered pre- and postprocedural anti-
microbial prophylaxis necessary to prevent infections or complica-
tions, they frequently prescribed antimicrobials only after a dental
procedure (Appendix 2 online).

Discussion

The current study revealed that among dentists, behaviors dictat-
ing their prescription of antimicrobial prophylaxis against IE,
local infections, and complications following common dental
procedures varied widely. Moreover, respondents’ self-reported
behavior demonstrated that periprocedural antimicrobial overpre-
scribing apparently stems from deeply entrenched misperceptions
about the relevant pathophysiology, litigation fears, and prevailing
culture despite putative familiarity with current recommendations
against this behavior.

Most respondents reported understanding the current guide-
lines for IE prevention using antimicrobial prophylaxis but consid-
ered it important to continue postprocedural antimicrobial
administration in contradiction to the guidelines. They also
prescribed antimicrobial prophylaxis for non–high-risk cardiac
conditions. Both the extended duration and expanded use of anti-
microbial prophylaxis are likely to be associated with entrenched
beliefs regarding periprocedural antimicrobial therapy. The cur-
rent guidelines recommend antimicrobial prophylaxis only before
a procedure in patients with a high-risk cardiac condition, such as
cyanotic heart disease, a history of IE or prosthetic valve.4,5

However, in real-life settings, antimicrobial prophylaxis was fre-
quently prescribed postprocedurally.3 The frequency of litigation
related to dental procedures in Japan may be influencing dentists’
prescribing behavior.8 In terms of the association between antimi-
crobial prescribing patterns and previous education or workplace
culture, dentists’ perception of antimicrobial prophylaxis did not
differ significantly between hospital settings in this study
(Appendix 3), suggesting that inadequate education and the failure
to update antimicrobial practice in dentistry may be quite wide-
spread in Japan.

Current evidence supports prophylactic antimicrobial use
against local infections and complications following invasive

dental procedures, such as tooth extractions and dental implanta-
tions.6,7 In this study, more than half of the respondents reported
prescribing antimicrobials only after a dental procedure (Appendix
2 online). In principle, antimicrobial prophylaxis should be admin-
istrated before an invasive procedure. Moreover, continuing post-
procedural administration to reduce further the risk of local
complications or infections remains controversial.6,7 Previous
studies have also cited the inappropriate continuation of postpro-
cedural prophylaxis.3,9

This study has a number of limitations. The sample size was
small, and selection bias may have occurred because the respon-
dents were attendees of a regional academic conference.
Moreover, their responses may not reflect their actual antimicro-
bial prescribing practices. Also, the questionnaire did not ask about
the specific types of antimicrobial most frequently prescribed.

Dental antimicrobial prescribing practices for the prevention of
IE, local infections, and complications following common dental
procedures varied widely, and multiple factors influenced the deci-
sion to prescribe. Dentists often prescribed antimicrobials postpro-
cedurally despite limited supporting evidence. Current practice
patterns suggest that antimicrobials may be overprescribed in den-
tistry. Intervention is urgently needed to optimize antimicrobial
prescription in dentistry.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2019.186.
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