
TANDLÆGEBLADET 2016 | 120 | NR. 10| 914 |

VIDENSKAB & KLINIK  |  Sekundærartikel

Background - Although the overall rate of antibiotic pre-
scribing has been declining in British Columbia, Canada, 
the authors conducted a study to explain the increased 
rate of prescribing by dentists.
Methods - The authors obtained anonymized, line-listed 
data on outpatient prescriptions from 1996 to 2013 from 
a centralized, population-based prescription database, in-
cluding a variable coding prescriber licensing body. Analy-
ses used Anatomical Therapeutic Classification standard 
codes and defined daily dose (DDD) values. The authors 
normalized prescribing rates to the population and ex-
pressed the rates in DDDs per 1,000 inhabitants per day 
(DID). The Canadian Dental Association released a webi-
nar that invited correspondence from dentists about the 
drivers of the trend.
Results - From 1996 to 2013, overall antibiotic use de-
clined from 18.24 DID to 15.91 DID, and physician pre-
scribing declined 18.2%, from 17.25 DID to 14.11 DID. 
However, dental prescribing increased 62.2%, from 0.98 
DID to 1.59 DID, and its proportionate contribution in-
creased from 6.7% to 11.3% of antibiotic prescriptions. 
The rate of prescribing increased the most for dental pa-
tients 60 years or older. Communication from dentists in 
Canada and the United States identified the following ex-
planatory themes: unnecessary prescriptions for periapi-
cal abscess and irreversible pulpitis; increased prescribing 
associated with dental implants and their complications; 
slow adoption of guidelines calling for less perioperative 
antibiotic coverage for patients with valvular heart disease 
and prosthetic joints; emphasis on cosmetic practices re-
ducing the surgical skill set of average dentists; underin-
surance practices driving antibiotics to be a substitute for 
surgery; the aging population; and more dental registrants 
per capita.
Conclusions - Emerging themes for dental prescribing 
should be explored further in future studies; however, 
themes already identified may guide priorities in antibiotic 
stewardship for continuing dental education sessions.

Why has antibiotic prescrip-
tion by dentists increased in 
British Columbia, Canada 

ABSTRACT Antibiotic prescrib-
ing by dentists  
has increased
Why?

The discovery and use of antibiotics has averted many 
deaths, transformed medical practice, and provided 
new tools to public health for communicable disease 
control (1). Today, these gains are at risk of being re-

versed, owing to natural selection for resistant bacteria. With 
few immediate prospects of new antibiotic classes, investigators 
should focus attention on preserving the value of antibiotics 
currently in use through active surveillance and antimicrobial 
stewardship (2,3). The results of ecological studies have shown 
that the overuse of antibiotics at the population level leads to 
resistance (4,5). Antimicrobial stewardship efforts in the hospi-
tal and community sectors are informed by surveillance of an-
tibiotic use over time (6). Since 2001, the Canadian province of 
British Columbia (BC) has emulated European jurisdictions and 
established surveillance for antimicrobial use. Data inform edu-
cational messaging on antimicrobial use for physicians and the 
public. Investigators have noted a 12.7% reduction in the over-
all rate of prescribing antibiotics between 1996 and 2013 (7). 

Antibiotic stewardship efforts within 
the health care community traditionally 
have focused on physicians as prescrib-
ers, yet other health care professionals in 
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BC also may prescribe, a practice that has yet to be assessed in 
Canada (8,9). These prescribers include dentists, nurse prac-
titioners, and naturopathic physicians; however, because the 
latter 2 types of clinicians prescribe fewer than 1% of all the 
prescriptions, we evaluated the prescribing practices of den-
tists, the second most active prescribing profession.

Methods
The University of British Columbia Institutional Review Board 
approved the protocol (certificate H09-00650). All outpatient 
prescriptions in BC are entered in the BC PharmaNet database 
(10). We obtained anonymized, line-listed data, which includ-
ed a variable coding for the licensing body of the prescriber, for 
all oral antibiotic prescriptions from 1996 to 2013. We conduct-
ed analyses in SAS (SAS Institute) and Excel (Microsoft), using 
the World Health Organization’s Anatomical Therapeutic Clas-
sification standard codes and the defined daily dose (DDD), a 
unit of drug consumption measurement that is independent 
of different drug preparations. The DDD is the assumed av-
erage maintenance dose per day for a drug used for its main 
indication in adults and does not reflect the recommended or 
prescribed daily dose. We normalized the rates of prescribing 
to the BC population (11) and expressed in DDDs per 1,000 in-
habitants per day (DID).

We conducted analyses for overall antibiotic use by profession 
and also for rates of prescribing of drug classes and individual 
drugs by dentists. Mean DDD per prescription was calculated as a 
proxy for the length of time that the antibiotics were prescribed. 
Because BC PharmaNet contains all outpatient prescriptions for 

the population of BC, statistical inference was not required to as-
sess generalizability from a sample. We assessed the significance 
of trends by using the Spearman rank correlation.

Profession* Percentage of 
retail oral anti-

biotic prescripti-
ons in 2013

Rate of utilization at first 
year of prescribing in data

RATE OF 
UTILIZA-

TION (DID) 
IN 2013

Percentage 
change in uti-
lization rate 

(from first year 
of prescribing 

to 2013)

Mean 
DDD‡ per 
prescrip-
tion 2013

Year DID†

Physicians and  
Surgeons

87.52 1996 17.25 14.11 -18.20 10.63

Dentists 11.27 1996 0.98 1.59 62.24 9.33

Pharmacists 0.38 1996 5.20 x 10-3 0.05 900.00 8.57

Podiatrists 0.10 1996 9.05 x 10-3 0.01 55.56 8.78

Midwives 0.04 1998 9.42 x 10-5 4.45 x 10-3 4.84 x 103 8.41

Nurses 0.59 2005 1.96 x 10-4 0.09 4.29 x 104 9.67

Naturopathic  
Physicians

0.10 2010 0.01 0.06 500.00 35.20

* Data for optometrists are not presented in this table and accounted for 0.001% of prescriptions in 2013.
† DID: Defined daily doses per 1,000 inhabitants per day.
‡ DDD: Defined daily dose.

Community antibiotic prescribing, according to profession in British Columbia, Canada

Fig. 1. 1. Rate of antibiotic use by prescribing profes-
sion, British Columbia (BC), 1996-2013. All trends over 
time presented in this figure are statistically significant 
according to the nonparametric Spearman rank cor-
relation (P < 0.001). DDD: Defined by dose.

Fig. 1. Frekvensen af antibiotikabrug af ordinerende 
professioner, British Columbia (BC), 1996-2013. Alle 
tendenser over tid præsenteret i denne figur er statistisk 
signifikante i henhold til non-parametrisk Spearman rank 
korrelation (P < 0,001). DDD: Defineret døgndosis.
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Fig. 2. Rate of antibiotic use by antibiotic drug class 
among prescriptions by dentists, British Columbia, 
1996-2013. Anatomical Therapeutic Classification 
standard codes for antibiotic drug classes are included. 
*: Trends over time are statistically significant according 
to the nonparametric Spearman rank correlation (P < 
0.001). DDD: Defined daily dose.

Fig. 2. Frekvens af antibiotikabrug af antibiotikamedi-
cin blandt ordinationer af tandlæger, British Columbia, 
1996-2013. ATC-standardkoder (Anatomical Thera-
peutic Classification) for antibiotikamedicinklasser er 
medtaget. *: Tendens over tid er statistisk signifikant i 
henhold til non-parametrisk Spearman rank korrelation 
(P < 0,001). DDD: Defineret døgndosis.

Drug* Rate og utilization (DID†) 
in 1996

Rate of utilization (DID) 
in 2013

Percentage change 
from 1996 to 2013

Amoxicillin 0.52 1.26 143

Clindamycin 0.014 0.12 789

Phenoxymethylpenicillin (Penicillin V) 0.27 0.09 -67

Amoxicillin and Enzyme Inhibitor 1.49 x 10-3 0.04 2,240

Doxycycline 0.023 0.024 4.3

* Only drugs that accounted for greater than 1% of utilization by dentists in 2013 are presented.
† DID: Defined daily doses per 1,000 inhabitants per day.

Utilization rate, according to antibiotic drug and percentage change, 1996 to 2013, dentists,  British  Columbia

To inform an understanding of possible reasons for pre-
scribing, we broadcast a webinar from the Canadian Dental 
Association that described trends in dental use. One author 
(D.M.P.) logged and organized the return e-mail communica-
tions according to theme.

 
Results
Antimicrobial prescriptions
In 2013, BC practitioners wrote 2.6 million antibiotic prescrip-
tions, of which physicians contributed 87.5%, dentists 11.3%, 
nurse practitioners 0.60%, pharmacists 0.40%, podiatrists 
0.10%, naturopathic physicians 0.10%, and midwives 0.04% 
(Table 1). 

Fig. 1 illustrates the temporal trends in prescribing by 
profession. From 1996 to 2013, overall antibiotic use in BC 
declined from 18.24 DID to 15.91 DID. Prescriptions by physi-
cians declined significantly, by 18.2%, from 17.25 to 14.11 DID 
(P < 0.001). For dentists, there was a substantial and statisti-
cally significant increase of 62.2% in the rate of prescribing, 
from 0.98 DID to 1.59 DID (P < 0.0001). The percentage of 
antibiotic use provided by dentists increased from 5.4% to 
10.0% of DID, and the percentage of prescriptions provided by 
dentists increased from 6.7% to 11.3%.

Fig. 2 and Table 2 depict trends in dental antibiotic prescrib-
ing by drug class and by leading agents. The increase in overall 
antibiotic prescribing is driven largely by the use of penicillin 
beta-lactams, which increased 71.6% between 1996 and 2013 
(Fig. 2). Also, there were increases in the use of the class of 
macrolides and lincosamides and of the quinolone class of an-
tibiotics, with concurrent decline in the use of trimethoprim-
sulfamethoxazole and cephalosporins.

In 2013, amoxicillin and clindamycin were the most com-
monly used individual agents in dentistry, at 1.26 DID and 0.12 
DID, respectively (Table 2). Although the use of these agents 
has increased markedly since 1996; in 2013, the use of simple 
penicillin V has declined substantially and accounts for only 
0.09 DID, or 5.6% of use. The use of amoxicillin and enzyme 

inhibitor combinations has increased more than 2,000% be-
tween 1996 and 2013.

A breakdown of dental antibiotic use by patient age group 
(Fig. 3) reveals that BC residents aged 40 to 59 years had the 
highest rate of consumption from 1996 to 2009 (1.39-1.90 
DID). However, BC residents 60 years or older have had a more 
rapid increase in dental antibiotic use, and their use surpassed 
the use of 40- to 59-year-olds in 2010. By 2013, BC residents 60 
years or older had the highest rate among all age groups (2.17 
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DID). We also observed a steady increase in the 15- to 19-year-
old age group, from 0.78 DID in 1996 to 1.78 DID in 2013. In 
2013, rates of use were similar for men and women, at 1.59 and 
1.60 DID, respectively (data not shown).

We assessed the mean number of DDD per prescription in 
2013 for dentists as a proxy for duration of therapy. Dentists 
prescribed in the same range (9.33 DDD per prescription) as 
most other practitioners. The outlying profession for this metric 
was naturopathic physicians, who prescribed a mean of 35.20 
DDD per prescription; we have discussed this observation with 
members of that profession. The mean DDD per prescription for 
all other professions fell within a range of 8.41 to 10.63 DDD 
(Table 1).

Themes identified in correspondence after the webinar
As of December 3, 2015, 1,798 practitioners (2% from the 
United States and the remainder from Canada) had accessed 
the webinar. Sixteen dentists (25% from the United States and 
75% from Canada) contributed 30 communications to one 
of the authors (D.M.P.) after the event. Eleven explanatory 
themes emerged, most of which were supported by the litera-
ture (Table 3). Themes included unnecessary prescription for 
periapical abscesses and irreversible pulpitis; increased use 
with dental implants and associated complications; slow adop-
tion of new guidelines calling for less perioperative antibiotic 
coverage for patients with valvular heart disease and prosthetic 
joints; emphasis on cosmetic practice potentially reducing the 
surgical skill set of the average dentist; underinsurance driving 
antibiotics as a substitute for surgery; an aging population; and 
more dental registrants per capita in BC.

Discussion
Our study is the first in Canada to describe antibiotic prescrib-
ing rates by dentists. Although physicians account for provid-
ing the most antibiotic prescriptions, our study results showed 
a substantial increase in the proportionate and absolute pre-
scribing rates by dentists in BC. Although dentists in BC con-
tributed only 11.3% of the antibiotic prescriptions in 2013, 
the absolute increase in dental prescribing was sufficient to 
substantially blunt the expected decline in antibiotic use at a 
population level associated with observed changes in physi-
cian practice.

Our study results also showed that the prescribing of the nar-
row spectrum agent, penicillin V, has decreased significantly, 
whereas the use of amoxicillin and combinations of amoxicil-
lin and enzyme inhibitors has increased. This is of concern be-
cause penicillin V continues to be recommended as a first-line 
agent for many dental indications and it retains suitable cover-
age across much of the oral microflora. Dentists in the United 
States contributed a similar proportion (10%) of all antibiotic 
prescriptions (12), whereas the dental contribution was lower 
(7-8%) in Europe (13-18). Investigators in other countries also 
have reported the dominant use of amoxicillin (19,20).

The increase in antibiotic prescribing by dentists that we 
observed in our study is of concern as it is occurring at a time 
when the use of recommendations and guidelines should be 
producing a decrease (21,22). One of the themes we heard 
from participants in the webinar centered on overprescribing 
for periapical abscesses and irreversible pulpitis. An acute peri-
apical abscess is a localized infection that causes an intense in-

Antibiotic prescribing should 
be reviewed to make sure that 
we are compliant with guide-
lines. Most practitioners will 

find opportunities to prescribe 
less often and for shorter du-
rations.

PRACTICAL IMPLICATIONS 
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Fig. 3. Rate of antibiotic use by age group among pre-
scribtions by dentists, British Columbia, 1996-2013. *: 
Includes prescriptions for patients 14 years or younger, 
which account for 3% to 6% of all dental prescriptions 
per year. All trends over time presented in this figure are 
statistically significant according to the nonparametric 
Spearman rank correlation (P < 0.001). DDD: Defines 
daily dose. 

Fig. 3. Frekvensen af antibiotikabrug efter aldersgruppe 
blandt ordinationer af tandlæger, British Columbia, 
1996-2013. *: Omfatter ordinationer for patienter 14 år 
og derunder, som udgør 3 % til 6 % af alle dentale ordi-
nationer p.a. Alle tendenser over tid præsenteret i denne 
figur er statistisk signifikant i henhold til non-parametrisk 
Spearman rank korrelation (P < 0,001). DDD: Defineret 
døgndosis. 
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flammatory response, resulting in severe and throbbing pain. 
In 2005, dentists debated whether reducing the inflamma-
tory response by using nonsteroidal anti-inflammatory drugs 
or eliminating the bacteria by using antibiotics was the most 
appropriate treatment response (23). However, in 2013, the 
investigators of a systematic review and meta-analysis con-
cluded that periapical abscesses should be drained through a 
pulpectomy or incision and drainage and that the use of anti-
biotics was of no additional benefit in terms of the outcomes of 
pain or infection (24).

Another identified reason for overprescribing is the slow 
or incomplete adoption of new guidelines calling for a de-
screased use of perioperative antibiotics in patients with val-
vular heart disease and prosthetic joints. Recommendations 
for prophylaxis in patients with valvular heart disease were 
revised in 2007 and 2008 (25-27). Prophylaxis against infec-
tive endocarditis is not recommended for the American Heart 
Association – defined moderate-risk group of cardiac patients. 
Even for patients at high risk of experiencing complications 
(for example, patients who have mechanical valves) prophy-
laxis is not recommended for a number of minor procedures, 
including routine anesthetic injection; dental radiography; or 
placement, removal or adjustment of prosthodontic and ortho-

dontic devices. Given the revised guidelines, we would expect 
a decrease in the use of amoxicillin after 2008, but because we 
did not observe such a decrease, we conclude that there has 
been poor translation of guidelines into practice (28). Further-
more, although prophylaxis is not recommended for patients 
with nonvalvular vascular devices (for example, pacemakers, 
defibrillators, shunts, grafts, and stents), anecdotal evidence 
suggests that dentists often prescribe prophylactic antibiotics 
for patients with these devices (29).

Guidelines and advice for prophylaxis before undergoing 
invasive dental procedures for patients with total joint replace-
ment began to emerge in the 1970s (30). Attention focused 
on the role of dental procedure–induced bacteremia in late 
prosthetic joint infections, and orthopedic surgeons, infectious 
disease physicians, and dentists widely supported recommen-
dations for antibiotic coverage for all patients with total joint 
replacement (31). Although support for prophylaxis appears 
to have diminished among infectious disease specialists (32), 
Canadian orthopedic surgeons and dentists surveyed in 2013 
indicated that they prescribed antibiotics prophylactically 
(77% and 71%, respectively) to patients before undergoing 
invasive dental procedures (33), and that they had differences 
in opinion regarding the duration of the practice; orthopedic 

Theme (No. of respondents) Specific comments

Treatment of Periapical Abscess (6) Definitive treatment should be surgical.

Treatment of Irreversible Pulpitis (4) Definitive treatment should be surgical.

Prophylaxis for Third-molar Surgery (1) Not available.

Increase in Prescription in Association With 
Dental Implants and Bone Grafting (4)

Large growth in use of dental implants, especially by general practitioners, may be 
driving an increase in prescribing for prophylaxis and treatment of complications.

Perioperative Prophylaxis for Patients  
With Prosthetic Joints (5)

Practitioners slow to adopt new, more restrictive guidelines.  
Orthopedic surgeons also may be ambivalent about new guidelines.

Perioperative Prophylaxis for Patients  
With Valvular Heart Disease (6)

Practitioners slow to adopt new, more restrictive guidelines.

Shift to Cosmetic Practice (3) Dentists with cosmetic practices may be more likely to refer patients to other prac-
titioners for surgery and use antibiotics while the patient is waiting. May have less 
experience with repeat endodontic procedures.

Insufficient Awareness of Dentists’ Role in 
Antibiotic Resistance (2)

Most public and media awareness campaigns focus on physician use. Compa-
rably few articles in the dental literature focus on Clostridium difficile and other 
complications of antibiotic use.

Impact of Underinsurance (2) Practitioners may be more likely to prescribe an antibiotic for underinsured  
patients than commit more office time to surgical  management.

Aging Population (2) Older patients may be receiving more implant surgery.

More Dental Registrants per Capita (2) An increase in registrants should not increase a population’s requirement for anti-
biotics. However, an increase in procedures may drive increase in prescription.

Explanatory themes identified by 16 dentists for increasing rates of antibiotic prescribing



Antibiotic prescription  |  VIDENSKAB & KLINIK

TANDLÆGEBLADET 2016 | 120 | NR. 10 | 919 | 

surgeons were significantly more likely to advocate lifelong 
coverage (63%), whereas only 22% of dentists favoured that 
practice—most dentists endorsed prophylaxis for the first 2 
years after total joint replacement.

Since the 1970s, recommendations for coverage for ortho-
pedic patients have undergone numerous iterations, result-
ing in confusion among practitioners and patients (34,35). 
In 1997, the American Academy of Orthopaedic Surgeons 
(AAOS), the American Dental Association (ADA) and the Infec-
tious Diseases Society of America published a consensus-based 
advisory statement, which was revised in 2003 (36). The state-
ment recommended prophylaxis for defined “high-risk” con-
ditions and for all patients during the first 2 years after total 
joint replacement. In 2012, the AAOS and ADA published a 
systematic review and accompanying guideline (37). Although 
the evidence reviewers found no association between dental 
procedures and prosthetic joint infections, and in fact, noted 
that daily activities such as chewing, brushing, and flossing 
induced many more bacteremias than dental procedures, the 
guidelines offered no clear recommendations for or against 
antibiotic prophylaxis (37). Citing existing evidence, as well 
as addressing a concern about frequent, widespread antibiotic 
use, both the Canadian Dental Association and the ADA have 
taken the position that prophylactic antibiotics are not recom-
mended before undergoing dental procedures to prevent pros-
thetic joint infections (38,39).

Changing patterns in use according to patient age are in-
structive. Increases in prescribing within well demarcated age 
strata mean that changes in use cannot be blamed on an aging 
population alone. Rather, we must look for changes in practice 
that affect the rate of prescribing in each observed age stra-
tum. Our analysis of the input from our dental correspondents 
contributes to the hypothesis that a more rapid increase in use 
has occurred in patients 60 years or older due to the growth in 
implant surgery and its distribution to more practices. We also 
saw increasing use in patients aged 15 to 19 years, which may 
be linked to third-molar extraction. Surgical removal of man-
dibular third molars is one of the most frequently performed 
procedures by both general dentists and oral surgeons; the 
use of postoperative antibiotics is common for this procedure 
(40). However, although there is some evidence that antibiot-
ics reduce the complication rate, there is equal evidence to the 
contrary (40,41). Some clinicians believe that pain and com-
plications after extraction are related to inflammation rather 
than to an actual infection that requires an antibiotic (40,41).

Coverage for medical care is funded publicly and is es-
sentially universal in BC and across Canada, but the same is 
not true for dental services. Underinsurance is a substantial 
problem, as it also may be in the United States. A decision to 
surgically manage an underinsured patient can result in con-
siderable lost income for a dentist; this situation creates an 

incentive toward choosing the quick option of offering an an-
tibiotic prescription, for example, even when this choice does 
not represent definitive treatment.

We also have seen a clear increase in the ratio of dentists to 
the population in BC. On the surface, the burden of maxillofa-
cial infections requiring treatment with antibiotics should not 
increase because of a higher ratio of practitioners to patients. 
If, however, the increased availability of practitioners drives 
the rate of dental procedures, and procedures, in turn, drive 
prescribing, then there may be a logical connection.

Going forward, a number of opportunities could be leve-
raged to reverse the upward trend in dental prescribing. First, 
it will be relatively simple to continue to plot trends in use by 
professions as indicators for programs that could change use 
patterns. For example, practitioners have indicated that there 
is a clear opportunity to reduce rates of perioperative antibi-
otic prophylaxis. Second, successful approaches to steward-
ship in medicine also can translate to dentistry. Dentists are 
adept at offering symptomatic relief, which is a key element 
of care when any practitioner is refraining from prescribing 
antibiotics. Third, explaining to patients the risks of antibiotic 
use is important. Risks include experiencing hypersensitivity, 
Clostridium difficile infection (42), and disruption of the nor-
mal healthy microbiota, but also extend to a risk of affecting 
contacts and community through selection for more resist-
ant organisms (9,43). Practitioners also may find it helpful to 
share informational links to community stewardship sites with 
their patients.

Our study had some important limitations. Data came from 
one province, British Columbia, Canada. Unlike medical care, 
dental care is not publicly insured in Canada, so trends in prac-
tice may be similar to those occurring in the United States. 
Because dentists in BC cannot bill the Medical Services Plan 
of British Columbia, a process that requires the submission of 
a diagnostic code, we could not directly infer the indications 
for antibiotic prescription by linking data as we can for physi-
cians. However, as we found in the described experiences of 
the 16 dentists who responded to the webinar, dentists were 
quick to engage in e-mail correspondence and the themes they 
identified were well supported by the literature. Because our 
study was not a large, formal survey, however, the themes we 
have identified should be validated further by investigators of 
future, larger studies.

Conclusions
We documented a rather alarming increased rate of the pre-
scription of antibiotics by dental practitioners. When maximiz-
ing antibiotic stewardship efforts in populations, it is important 
to consider the role of all prescribing professions, with an initial 
focus on dentistry.
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ABSTRACT (ENGLISH)

Ordination af antibiotika af tandlæger er forøget. Hvorfor?

Baggrund – Selvom den generelle frekvens for ordination af an-

tibiotika har været faldende i British Columbia, Canada, gennem-

førte forfatterne en undersøgelse for at forklare den forøgede or-

dination af tandlæger.

Metode – Forfatterne indhentede anonymiserede, opsummere-

de data i tabelformat om ambulante patientordinationer fra 1996 

til 2013 fra en centraliseret, befolkningsbaseret ordinationsda-

tabase, herunder et variabelt kodningsordineringslicensorgan. 

Analyserne benyttede standard ATC-koder (Anatomical Thera-

peutic Classification) og DDD-værdier (defineret døgndosis). 

Forfatterne normaliserede ordinationsrater for befolkningen og 

udtrykte raterne i DDD'er pr. 1.000 indbyggere pr. dag (DID). 

Den canadiske tandlægeforening (Canadian Dental Associa-

tion) afholdt et webinar, som inviterede til input fra tandlæger om 

drivkræfterne bag denne tendens.

Resultater – Fra 1996 til 2013 faldt det generelle forbrug af an-

tibiotika fra 18,24 DID til 15,91 DID, og ordination af læger faldt 

18,2 % fra 17,25 DID til 14,11 DID. Derimod blev ordination af 

tandlæger forøget med 62,2 % fra 0,98 DID til 1,59 DID, og dets 

proportionelle bidrag steg fra 6,7 % til 11,3 % af antibiotikaordina-

tion. Frekvensen af ordination steg mest blandt tandlægepatienter 

på 60 år og derover. Information fra tandlæger i Canada og USA 

identificerede følgende overordnede forklaringer: unødvendig or-

dination for periapikal abscess og irreversible pulpitis, forøget or-

dination forbundet med tandimplantater og deres komplikationer, 

langsom indførsel af retningslinjer med krav om mindre periop-

erativ antibiotisk dækning af patienter med hjerteklapsygdomme 

og kunstige led, fokus på kosmetisk praksis med reduktion af de 

kirurgiske evner hos en gennemsnitlig tandlæge, underforsikret 

praksis hvor mere antibiotika bruges som erstatning for kirurgi, en 

aldrende befolkning og flere dentale registreringer pr. indbygger.

Konklusioner – Nye områder for dental ordination bør udforskes 

yderligere i fremtidige undersøgelser. Dog kan allerede identifi-

cerede områder fungere som rettesnor for prioriteter i forvaltning 

af antibiotika i efteruddannelse af tandlæger.
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Abbreviation key 
AAOS: American Academy of Orthopaedic Surgeons. ADA: 
American Dental Association. BC: British Columbia. DDD: 
Defined daily dose. DID: Defined daily doses per 1,000 inhabi-
tants per day.

Acknowledgements
This work was supported by funding from the Pharmaceuti-
cal Services Division within the British Columbia Ministry of 

Health. The views represented in this article are the authors’ 
views and may not represent those of the data stewards or fun-
der (same entity).

The authors thank the Pharmaceutical Services Division of 
the British Columbia Ministry of Health for providing the data 
set to analyze. The authors also thank Dr. John P. O’Keefe for fa-
cilitating discussions on prescribing practices within dentistry 
and Dr. Kim McGrail for consulting on the quality of the data.

saki Disease Committee, Council 
on Cardiovascular Disease in 
the Young, and the Council on 
Clinical Cardiology, Council on 
Cardio- vascular Surgery and 
Anesthesia, and the Quality of 
Care and Outcomes Research 
Interdisciplinary Working Group. 
Circulation 2007;116:1736-54.

26. Thuny F, Grisoli D, Cautela J et al. 
Infective endocarditis: preven-
tion, diagnosis, and management. 
Can J Cardiol 2014;30:1046-57.

27. Thornhill MH, Lockhart PB,  Pren-
dergast  B et al. NICE and antibiot-
ic prophylaxis to prevent endocar-
ditis. Br Dent J 2015;218:619-21.

28. Jain P, Stevenson T, Sheppard A 
et al. Antibiotic prophylaxis for 
infective endocarditis: knowledge 
and implementation of American 
Heart Association Guidelines 
among dentists and dental hy-
gienists in Alberta, Canada. JADA 
2015;146):743-50.

29. Baddour LM, Bettmann MA, Bolg-
er AF et al. Nonvalvular cardiovas-
cular device-related infections. 
Circulation 2003;108:2015-31.

30. Lattimer GL, Keblish PA, Dick-
son TB Jr et al. Hematogenous 

infection in total joint replace-
ment: recommendations for 
prophylactic antibiotics. JAMA 
1979;242:2213-14.

31. Little JW, Jacobson JJ, Lockhart 
PB. American Academy of Oral 
Medicine. The dental treatment of 
patients with joint replacements: 
a position paper from the Ameri-
can Academy of Oral Medicine. 
JADA 2010;141:667-71. 

32. Lockhart PB, Brennan MT, Fox 
PC et al. Decision-making on the 
use of antimicrobial prophylaxis 
for dental procedures: a survey 
of infectious disease consult-
ants and review. Clin Infect Dis 
2002;34:1621-6. 

33. Colterjohn T, de Beer J, Petruccelli 
D et al. Antibiotic prophylaxis for 
dental procedures at risk of 
causing bacteremia among post-
total joint arthroplasty patients: 
a survey of Canadian orthopaedic 
surgeons and dental surgeons. J 
Arthroplasty 2014;29:1091-7. 

34. Morris AM, Howie S. Recommen-
dations for antibiotics in patients 
with joint prosthesis are irrespon-
sible and indefensible. J Can Dent 
Assoc 2009;75:513-5.

35. Taylor  P.  Do people  wit h 
artificial joints need antibiotics 
before a dental visit? Healthy 
Debate. January 28, 2014. Avail-
able at: http://healthydebate.
ca/personal-health-navigator/
do-people-with-artificial- joints-
need-antibiotics-before-a-dental-
visit. Accessed January 5, 2016.

36. AMERICAN DENTAL ASSOCIA-
TION. AMERICAN ACADEMY 
OF ORTHOPAEDIC SURGEONS. 
Antibiotic prophylaxis for dental 
patients with total joint re- place-
ments. JADA 2003;134:895-9.

37. AMERICAN ACADEMY OF OR-
THOPAEDIC SURGEONS AND 
AMERICAN DENTAL ASSOCIA-
TION. Prevention of Orthopaedic 
Implant Infection in Patients 
Un- dergoing Dental Procedures: 
Evidence-based Guideline and 
Evidence Report. Rosemont, IL: 
American Academy of Orthopae-
dic Surgeons; 2012. Avail- able at: 
http://www.aaos.org/Research/
guidelines/PUDP/PUDP_guide-
line. pdf. Accessed January 5, 
2016.

38. New CDA position statement on 
dental patients with total joint 

replacement. J Can Dent Assoc. 
2013;79:d126.

39. Sollecito TP, Abt E, Lockhart PB 
et al. The use of prophylactic 
antibiotics prior to dental proce-
dures in patients with prosthetic 
joints: evidence-based clinical 
practice guideline for dental 
practitioners—a report of the 
American Dental Association 
Council on Scientific Affairs. JADA 
2015;146:11-6.e8.

40. Martin MV, Kanatas AN, Hardy 
P. Antibiotic prophylaxis and 
third molar surgery. Br Dent J 
2005;198:327-30.

41. Lodi G, Figini L, Sardella A et al. 
Antibiotics to prevent complica-
tions following tooth extractions. 
Cochrane Database Syst Rev 
2012;11:CD003811.

42. Thornhill MH, Dayer MJ, Prender-
gast B et al. Incidence and nature 
of adverse reactions to antibiotics 
used as endocarditis prophylaxis. 
J Antimicrob Chemother 2015;70: 
2382-8.

43. Beacher N, Sweeney MP, Bagg J. 
Dentists, antibiotics and Clostridi-
um difficile-associated disease. Br 
Dent J. 2015;219:275-9.


