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Assessing the appropriateness of community-based antibiotic
prescribing in Alberta, Canada, 2017-2020, using ICD-9-CM
codes: a cross-sectional study

Myles Leslie PhD, Raad Fadaak PhD, Brendan Cord Lethebe MSc, Jessie Hart Szostakiwskyj MSc

Background: Antimicrobial resistance is a rising threat to human health, and, with up to 90% of antibiotics prescribed in the
community, it is critical to examine Canadian antibiotic stewardship practices in outpatient settings. We carried out a large-scale anal-
ysis of appropriateness in community-based prescribing of antibiotics to adults in Alberta, reporting on 3 years of data from phys-
icians practising in the province.

Methods: The study cohort was composed of all adult (age 18-65 yr) Alberta residents who filled at least 1 antibiotic prescription
written by a community-based physician between Apr. 1, 2017, and Mar. 6, 2020. We linked diagnosis codes from the clinical modifi-
cation of the International Classification of Diseases, 9th Revision (ICD-9-CM), as used for billing purposes by the province’s fee-for-
service community physicians, to drug dispensing records, as maintained in the province’s pharmaceutical dispensing database. We
included physicians practising in community medicine, general practice, generalist mental health, geriatric medicine and occupational
medicine. Following an approach used in previous research, we linked diagnosis codes with antibiotic drug dispensations, classified
across a spectrum of appropriateness (always, sometimes never, no diagnosis code).

Results: We identified 3 114 400 antibiotic prescriptions dispensed to 1 351 193 adult patients by 5577 physicians. Of these pre-
scriptions, 253 038 (8.1%) were “always appropriate,” 1 168 131 (37.5%) were “potentially appropriate,” 1219 709 (39.2%) were
“never appropriate,” and 473 522 (15.2%) were not associated with an ICD-9-CM billing code. Among all dispensed antibiotic pre-
scriptions, amoxicillin, azithromycin and clarithromycin were the most commonly prescribed drugs labelled “never appropriate.”

Interpretation: We found that nearly 40% of prescriptions dispensed to 1.35 million adult patients in Alberta’s community-based set-
tings over a 35-month period were inappropriate. This finding suggests that additional policies and programs to improve stewardship
among physicians prescribing antibiotics for adult outpatients in Alberta may be warranted.

ith few new antimicrobial drugs being devel-

oped and approved, resistant strains of bacteria

are a rising threat to human health. A series of
World Health Organization reports have highlighted the
risk of a “post-antibiotic” era! and have described anti-
microbial resistance as “a global crisis that risks reversing a
century of progress in health.”” With the annual excess
costs of antimicrobial resistance to Canada’s health care sys-
tem estimated at $1.4 billion, the Council of Canadian
Academies has deemed it to be a “looming public health
threat and potential economic disaster.”® Canada’s response
has focused on tackling both the resistant bacteria —
through surveillance and drug innovation programs — and
curbing the use of antimicrobials across the spectrum of
human and animal use.*

Particular attention has been paid to improving the
stewardship behaviour of prescribers and patients alike.
With up to 90% of antibiotics prescribed in the commun-
ity rather than in acute care settings,’ interventions aimed
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at improving stewardship have been launched by Canada’s
Choosing Wisely program® and endorsed by the College of
Family Physicians of Canada.” This includes the Using
Antibiotics Wisely program,*¢ introduced as a pan-Canadian
initiative in 2018. The effects of these prescriber- and
patient-focused education campaigns have been studied at
the national and provincial levels.® The literature describes
modest decreases in overall antibiotic prescribing volume
and recommends interventions beyond education,’ calling
for an examination of not just the volume, but also the
quality, of prescribing practices.!® As an example, a recent
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study suggested no significant changes in antibiotic pre-
scribing patterns in community settings after the introduc-
tion of the Using Antibiotics Wisely campaign.!® The low
uptake of stewardship recommendations among family
physicians and the persistence of nonindicated antibiotic
prescriptions!! suggest that a focus on appropriateness in
community-based antibiotic prescribing!? is a necessary
next step in developing effective policy and programming
to improve stewardship.

Drawing on the administrative billing and drug dispensing
data available from the provincial data custodian, we assessed
the appropriateness of outpatient antibiotic prescribing for
Alberta’s adult population. The assessment we describe here is
important given the large variations that have been observed
between regions.”* We also wished to improve comparative
understandings of how a publicly funded single payer'*" and
private primary care systems'? perform.

Setting, data sources and study cohort

Alberta has a population of about 4 million.! The province’s
single health authority, Alberta Health Services, provides care
in 5 geographic areas called health zones. The zones were cre-
ated in 2009 and enable local decision-making in a fully cen-
tralized health care system. The zones respond to local condi-
tions and act as integration points in province-wide health
care programming (for more information, see https://www.
albertahealthservices.ca/ahs-map-ahs-zones.pdf). The vast
majority of community-based family physicians in the province
operate independently of Alberta Health Services and bill the
Ministry of Health directly on a fee-for-service basis as inde-
pendent contractors. Primary health care policy in the prov-
ince specifically seeks to attach patients to family physicians as
part of delivering the Patient Medical Home care model."”

To assess the appropriateness of community-based anti-
biotic prescribing in Alberta, we linked the diagnosis codes
from the clinical modification of the International Classification
of Diseases, 9th Revision (ICD-9-CM), as used for billing pur-
poses by community-based physicians, to drug dispensing
records, as maintained in the province’s Pharmaceutical Infor-
mation Network (PIN). The PIN system is a Web-enabled
application that draws basic patient demographic data from a
provincially held registry; prescriber data from family doctors’
electronic medical records and provincial registries; dispenser
data and notes from community pharmacy systems; and drug
information from national and private data banks.!®

Our study cohort was composed of all adult (age
18-65 yr) Alberta residents who filled at least 1 antibiotic
prescription written by a community-based physician
between Apr. 1, 2017, and Mar. 6, 2020. We did not include
children under the age of 18 years in our analysis, owing to
data privacy and research ethics considerations. Likewise, we
excluded adults aged 66 or older to facilitate comparisons
with similar studies, such as that by Chua and colleagues.!?
Our end date coincides with the first reported COVID-19
case in Alberta, a pandemic that brought unprecedented
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upheaval to the province’s primary care operations and pre-
scribing practices.”?! Our definition of community-based
physician is based on Alberta Health Services’ categories and
includes providers registered by the province’s Ministry of
Health as working in community and family medicine, gen-
eral practice, generalist mental health, geriatric medicine
and occupational medicine. Our use of rural versus urban
residence is based on Alberta Health Services’ official urban—
rural continuum, which includes 7 distinct categories (metro,
urban, moderate metro influence, moderate urban influence,
rural, rural remote, and large rural centres and surrounding
areas). The continuum was defined through the application
of multiple criteria, including population density, local indus-
try and distance from major urban centres (for more informa-
tion, see https://open.alberta.ca/publications/official-standard
-geographic-areas).

Targeted antibiotics and identifying antibiotic
prescription dispensations

We reviewed prescribing data for the 40 most common anti-
biotic agents appearing on Alberta’s drug formulary, based on
a 2019 analysis of the province’s antibiotic prescribing pat-
terns by the College of Physicians and Surgeons of Alberta.?
We cross-referenced the active ingredients in these 40 agents
against the Government of Canada’s national Drug Product
Database, using Drug Identifier Numbers.?® From the
40 antibiotic agents, we identified 368 different individual
drug products licensed for use in Canada (Appendix 1,
Table S1, available at www.cmajopen.ca/content/11/4/E579/
suppl/DC1).

Identifying appropriateness of antibiotic prescribing
with ICD-9-CM diagnosis codes

Following an approach used in previous studies,?*?’ Chua
and colleagues' developed a classification scheme that is
applicable to a broad range of ICD-9-CM and International
Classification of Diseases, 10th Revision administrative data
sets. Their classification scheme is based on consensus
reached between subject matter experts in antibiotic overuse
and administrative data. It classifies each of the 17 553 diag-
nosis codes in the 2015 version of the ICD-9-CM as
“always” if the associated condition is always or almost
always an indication for antibiotic treatment, “sometimes” if
the condition is a potential indication for antibiotic treat-
ment, and “never” if the condition is almost never an indica-
tion for antibiotic treatment. Examples of these code assign-
ments include “always” for ICD-9-CM code 486, labelled as
“Pneumonia, organism unspecified;” “sometimes” for ICD-
9-CM code 382.9, labelled as “Unspecified otitis media;”
and “never” for ICD-9-CM code 466, labelled as “Acute
bronchitis and bronchiolitis.”

Appendix 2 (available at www.cmajopen.ca/content/11/4/
E579/suppl/DC1) lists all the ICD-9-CM codes and their
classifications deployed to determine the appropriateness of
antibiotic prescribing in this study. To facilitate comparison at
scale with the study by Chua and colleagues,'> we chose to fol-
low their scheme.



Categorizing prescription appropriateness based on
billing codes

As Alberta’s PIN system does not report the indication that
prompted a prescription or dispensation of a drug, we used
ICD-9-CM codes submitted to the provincial payer by
community-based prescribers to infer that indication. We fol-
lowed the approach used in a range of administrative data—
based studies examining diagnosis codes on billing claims that
occurred in close temporal proximity to the dispensing of a
prescribed drug.'>?*% We applied this classification scheme to
all ICD-9-CM billing codes generated during a “look-back”
period that began 3 days before the day the antibiotic was dis-
pensed and ended on the day the prescription was filled. We
excluded all prescriptions marked as “refills” in the PIN data
table. However, if a single patient was given antibiotics on
multiple days during the look-back window, regardless of
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whether these antibiotics were the same or different drugs,
these were included as separate dispensing events as long as
they were not marked as “refills” in the PIN system.

We then assigned the prescribing of each dispensed anti-
biotic to 1 of 4 mutually exclusive categories: “appropriate” if
at least 1 “always” diagnosis code was present on a claim on
the day the prescription was filled or during the look-back
period; “potentially appropriate” if at least 1 “sometimes”
diagnosis code and no “always” diagnosis codes was present
during the look-back period; “inappropriate” if associated
only with “never” diagnosis codes; or “not associated” if there
were no claims and therefore no diagnosis codes generated.
Although prescribing appropriateness can be used in relation
to initiation, duration or selection of antibiotic treatment, for
our study’s purposes, we focused exclusively on appropriate-
ness of initiation of antibiotic treatment (Figure 1).
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Day 3

3-day look-back window

e 0
Day 2
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Drug dispensation is logged
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Information Network
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Figure 1: Three-day look-back period for associating antibiotic dispensations with diagnosis codes, and example claims-based categorizations

of dispensations.
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Statistical analysis

We reported categoric variables with count and percentage.
Tables were stratified by patient gender and health zone.
We reported patient demographic data per patient, and
appropriateness data per prescription. We performed fre-
quency ranking to determine the antibiotics most commonly
prescribed and the most frequent ICD-9-CM diagnoses
associated with antibiotic prescriptions.

Sensitivity analysis

For our sensitivity analyses, we looked for a change in
the proportions of dispensations assigned to each appro-
priateness category if we truncated or extended the dura-
tion of our look-back period. Specifically, in addition
to our standard 3-day look-back period, we also exam-
ined diagnosis codes only on the same day as dispensa-
tions, as well as codes occurring in the 7 days before
dispensations.

Ethics approval
The study was approved by the Conjoint Health Research
Ethics Board, University of Calgary.

Study population

Using the criteria outlined in the selection of our patient
cohort, we identified 1 351 193 patients and 5577 providers.
Of the 1351 193 patients, 794 869 (58.8%) were registered
as female and 556 323 (41.2%) as male (Table 1). In total,
503 001 patients (37.2%) were aged 18-34 years, 475 198
(35.2%) were aged 35-50 years, and 372 994 (27.6%) were
aged 51-65 years. A total of 1105 339 patients (81.8%)
were registered as living in urban areas and 230 171 (17.0%)
as living in rural locations; 15 683 patients (1.2%) were not
classified along the urban-rural spectrum.

Of the 1351 193 patients, 1306 944 (96.7%) contributed
data across the full 3 years of the study period, 31 701 (2.3%)
contributed to 2 years of data, and 12 548 (0.9%) contributed
to 1 year of data.

Antibiotic prescription dispensations

Opver the study period, 5 777 118 prescriptions were filled for
all 368 licensed antibiotic drug products. After exclusions,
3 114 400 prescriptions remained for analysis (Figure 2).

Table 1: Demographic characteristics of Albertan adults
who filled at least 1 antibiotic prescription written by a
community-based physician between Apr. 1, 2017, and
Mar. 6, 2020

No. (%) of patients

Characteristic n=12351193
Gender
Female 794 869 (58.8)
Male 556 323 (41.2)
Age, yr
18-34 503 001 (37.2)
35-50 475 198 (35.2)
51-65 372 994 (27.6)*
Health zone
South 91 669 (6.8)
Calgary 510 490 (37.8)
Central 146 687 (10.9)
Edmonton 444 563 (32.9)
North 157 764 (11.7)
Not specified 20 (0.0)

Urban/rural residence

Urban 1105 339 (81.8)
Rural 230 171 (17.0)
Not specified 15683 (1.2)

*Although our cohort included only Albertans aged 18—65 years, this figure
represents those who had their 65th birthday during any given fiscal year under
investigation in our data set. Our data set did not specify patient birth dates, so
our analysis included dispensations to 65-year-olds as long as they had a
birthday at any time during the fiscal year.
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Antibiotic prescriptions filled,
Apr. 1, 2017-Mar. 6, 2020
n=5777 118

— Excluded: missing provider
identifier* n = 980 206

Prescriptions remaining
n=4796912

— Excluded: patient did not appear
in registry files n = 968

Y
Prescriptions remaining
n=4795 944

— Excluded: ordering provider not listed
in provider registry file n =1 041 466

Y
Prescriptions remaining
n=3754 478

— Excluded n =169 345
« Patient age < 18 yr n =167 973
v « Patient age > 65 yr n=1372

Prescriptions remaining
n=3585 133

— Excluded: marked as refills
V n=470 733

Prescriptions analyzed
n=23114 400

Figure 2: Flow chart showing identification of antibiotic prescriptions
for analysis. *Random product of the data collection and maintenance
routines of the Pharmaceutical Information Network system.



A total of 297 antibiotic drug products representing
51 unique antibiotic drugs were recorded as dispensed during
the study period in the data set. Appendix 1, Tables S2 and S3
show the frequency at which various antibiotic prescriptions
were dispensed, listing them from most to least common by
World Health Organization anatomic therapeutic chemical
designation (Table S2) and by drug identification number
(Table S3). The most commonly filled antibiotic prescriptions
were for amoxicillin (525 817 [16.9%]), azithromycin
(334553 [10.7%]) and cefalexin (301 548 [9.7%]). Based on
ICD-9-CM codes, the 3 most frequent diagnoses that resulted
in antibiotic prescribing were acute sinusitis (6.8%) (code
461), acute bronchitis and bronchiolitis (5.6%) (code 466) and
cystitis (5.6%) (code 595).

With the 3-day look-back scenario, the distribution of
dispensations showed a rapid decline after the day of the
provider visit, with 2 583 653 dispensations (83.0%) recorded
on the same day as the visit, 492 872 dispensations (15.8%) on
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days 1-3 of the look-back period and 254 473 dispensations
(8.2%) on days 4-7 beyond this look-back period. The precip-
itous decline of dispensations after the day as recorded visits
suggests that few dispensations were missed by setting the
look-back window at 3 days.

Appropriateness of prescriptions
Of the 3 114 400 prescriptions, 253 038 (8.1%) were “always
appropriate,” 1 168 131 (37.5%) were “potentially appropri-
ate,” 1219 709 (39.2%) were “never appropriate,” and
473 522 (15.2%) were not associated with an ICD-9-CM
billing code (Appendix 1, Table S4). The most common anti-
biotics associated with dispensations classified as never
appropriate were amoxicillin (223 067 [18.3%]), azithromy-
cin (190 852 [15.6%]) and clarithromycin (106 745 [8.8%]).
The appropriateness of prescribing by gender, age and
urban versus rural residence is shown in Table 2, Table 3 and
Table 4, respectively. Nearly 40% of dispensed prescriptions

Table 2: Proportion of antibiotic prescriptions in each appropriateness category, by patient gender

No. (%) of prescriptions

Potentially appropriate 1168 131 (37.5)
Never appropriate

Not associated with recent diagnosis code 473 521 (15.2)

1219 709 (39.2)

Overall Female Male
Category n=3114 399 n=2006 938 n=1107 461
Always appropriate 253 038 (8.1) 197 173 (9.8) 55 865 (5.0)

753 867 (37.6)
746 709 (37.2)
309 189 (15.4)

414 264 (374)
473 000 (42.7)
164 332 (14.8)

Table 3: Proportion of antibiotic prescriptions in each appropriateness category, by patient age

Patient age, yr; no. (%) of prescriptions

Not associated with recent diagnosis code

164 609 (15.2)

161 152 (14.7)

18-34 35-50 51-65
Category n=1080618 n=1098 957 n =934 825
Always appropriate 94 047 (8.7) 86 015 (7.8) 72 976 (7.8)
Potentially appropriate 439 055 (40.6) 411 629 (37.5) 317 447 (34.0)
Never appropriate 382 907 (35.4) 440 161 (40.1) 396 641 (42.4)

147 761 (15.8)

Table 4: Proportion of antibiotic prescriptions in each appropriateness category, by health zone

Health zone; no. (%) of prescriptions

Not associated with
recent diagnosis code

44 425 (20.1)

172 595 (15.3)

50 105 (14.0)

141 874 (14.0)

64 518 (16.3)

South Calgary Central Edmonton North None recorded
Category n =220 786 n=1124 644 n = 356 658 n=1016 672 n =395 595 n=45
Always appropriate 17 518 (7.9) 102 612 (9.1) 30 797 (8.6) 67 909 (6.7) 34 199 (8.6) 3(6.7)
Potentially appropriate 78 311 (35.5) 426 747 (37.9) 142 275 (39.9) 373 254 (36.7) 147 525 (37.3) 19 (42.2)
Never appropriate 80 532 (36.5) 422 690 (37.6) 133 481 (37.4) 433635 (42.7) 149 353 (37.8) 18 (40.0)

5 (11.1)
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were inappropriate, with older men receiving never appropri-
ate prescriptions at a higher rate than women and younger
people (Tables 2 and 3). Patients in the Edmonton zone
received more never appropriate prescriptions than those in
the province’s other health zones (Table 4 ).

Frequency of antibiotic prescriptions based on
appropriateness

For the 253 038 antibiotic prescription dispenses labelled as
always appropriate, the 3 most frequent diagnoses were “Acute
cystitis” (ICD-9-CM code 595.0) (91 505 [36.2%]), “Urinary
tract infection, site not specified” (code 599.0) (52 742 [20.8%])
and “Pneumonia, organism unspecified” (code 486) (19 124
[7.6%]). For the 1 168 131 dispensations identified as poten-
tally appropriate, the 3 most frequent diagnoses were “Acute
sinusitis” (code 461) (234 579 [20.1%]), “Acute pharyngitis”
(code 462) (133 496 [11.4%]) and “Other cellulitis and abscess”
(code 682) (127 898 [10.9%]). Finally, for the 1219 709 dis-
pensations labelled as never appropriate, the 3 most frequent
diagnoses were “Acute upper respiratory infections of multiple
or unspecified sites” (code 465) (147 252 [12.1%]), “Acute
bronchitis and bronchiolitis” (code 466) (181 683 [14.9%]) and
“General symptoms” (code 780) (114 102 [9.4%]).

Sensitivity analysis

The distribution among categories of appropriateness of anti-
biotic dispensations did not change substantially when we
used a longer look-back period of 7 days or when we linked
dispensations exclusively with same-day physician visits. With
a 7-day look-back period, the proportion of prescriptions clas-
sified as never appropriate increased slightly, to 40.3%. When
we used a same-day look-back period, the proportion of dis-
pensations not associated with a recent diagnosis code
increased to 24.5%, likely owing to processing or entry delays
between the PIN and billing databases. However, in all
instances, including our standard 3-day look-back period, the
proportions of “potentially appropriate” and “never appropri-
ate” dispensations remained within 2 percentage points of one
another, and dispensations labelled “never appropriate”
always accounted for the greatest proportion. Appendix 1,
Table S4 shows the distribution of appropriateness for each of
the 3 look-back periods.

This paper contributes to a growing literature on the defin-
ition and rate of appropriate antibiotic prescribing in the
community.!*?” Whereas a previous Canadian study was
smaller in scale and suggested relatively high levels of appro-
priateness,”’ our study provides a large-scale provincial-level
analysis of appropriateness of community-based antibiotic
prescribing, reporting on nearly 3 years of data from more
than 5500 physicians practising across Alberta.

We used a previously validated, comprehensive classification
scheme!? to determine the rates of appropriate antibiotic pre-
scribing for adults in community settings by physicians in
Alberta from 2017 to early 2020. Our study assessed 3.11 million
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antibiotic prescriptions dispensed to 1.35 million adult patients
covered by Alberta’s single-payer health insurance system. Of
the prescriptions dispensed, 253 038 (8.1%) were “always appro-
priate,” 1 168 131 (37.5%) were “potentially appropriate,”
1219709 (39.2%) were “never appropriate,” and 473 522
(15.2%) were not associated with an ICD-9-CM billing code.

Recent findings have suggested that more than 56% of
patients receiving orally administered antibiotics in Alberta
were prescribed them by community-based providers.?? We
found that nearly 40% of these dispensations were inappro-
priate. This raises questions about the effectiveness of current
antibiotic stewardship efforts. Our data also suggest that adult
Albertans are more likely to receive antibiotics inappropriately
than counterpart US patients, with Alberta having a substan-
tially higher proportion of dispensations labelled “inappropri-
ate” than a privately insured US cohort, 23.2%.!? Compara-
tive policy and quality-improvement research initiatives are
required to understand the potential mechanisms behind the
lower proportion of inappropriate antibiotic dispensations in
the United States. Our findings suggest that local variation
in prescribing is a key feature in efforts to improve stewardship.

The proportion of inappropriate antibiotic dispensations
we report here, 39.2%, may be assumed to be even higher, as
our classification scheme erred toward assuming appropriate-
ness of dispensations.!? The 2 diagnoses most commonly asso-
ciated with “potentially appropriate” prescribing were acute
sinusitis (14.8%) and acute pharyngitis (9.4%), both of which
have been shown to have high rates of inappropriate or non—
guideline adherent prescribing in primary care.’® In addition,
with such a high proportion of inappropriate antibiotic pre-
scriptions overall, it is likely that many of the dispensations
identified as refills — which were excluded from analysis but
accounted for about 13% of the total prescriptions in our data
set — represent refills of previously inappropriate prescrip-
tions. Even if the original prescription was appropriate, the
refills may have been for conditions that do not require pro-
longed courses of antibiotics.

Beyond further comparative research to understand the
organizational, payment and quality-improvement structures
of jurisdictions where inappropriate prescribing is less preva-
lent, novel stewardship approaches such as restrictions on
community-based antibiotic prescribing and audit programs
to increase provider accountability may warrant consideration.

It is important to acknowledge that, although the number
of inappropriate prescriptions in our study was high, the
most frequently prescribed antimicrobials — amoxicillin,
azithromycin and cefalexin — are relatively narrow-spectrum,
targeted-type antibiotics, as opposed to the use of fluoroqui-
nolones or amoxicillin—clavulanate.

Our results diverge from findings of other studies indi-
cating that women are prescribed antibiotics more fre-
quently than men®' but not necessarily more inappropri-
ately.’? Our data suggest that, although a higher proportion
of women than men received antibiotic prescriptions, a
higher proportion of men than women received “never
appropriate” prescriptions. However, this difference may
be explained in part by the fact that cystitis — a diagnosis



categorized in this study as an “always appropriate” condi-
tion — is more common in women than in men.**3*

Taken together, the variations in antibiotic prescribing we
report here strongly support the need to not only establish the
extent to which other provincial systems have similar or vary-
ing proportions of inappropriate dispensations, but also
address Alberta’s particular stewardship policy requirements
considering these findings. Similarly, more research needs to
be done on the role patient sex and gender play in cases in
which a patient receives an inappropriate prescription.

Limitations

Our analyses relied on aggregated administrative data sets that
are not designed to be linked together or intended for pur-
poses of research data collection. Limitations and errors in
data collection, processing and maintenance meant that por-
tions of our data sets had to be excluded in order to complete
our analyses. Over our 3-year look-back window, missing data
accounted for 981 147 dispensations (about 17% of the total
dispensations). This rate of missing data is in line with previ-
ous research in which Alberta’s patient and provider registries
and PIN databases during this period were used.”

Diagnosis codes assigned by clinicians for billing purposes
may not fully represent patient conditions or provider experi-
ences in the clinical setting. Clinicians may neglect to code
the actual condition for which they are prescribing antibiotics
or use inappropriate codes to justify antibiotic prescribing.
Large numbers of prescriptions for antibiotics in the outpa-
tient setting lack a properly documented indication, even in
patient medical charts.’® For example, in our study, one of the
most frequent ICD-9-CM diagnostic codes associated with
dispensations labelled as never appropriate was 780 (“General
symptoms”), which suggests that these are very high-level
codes used for administrative billing purposes, rather than for
specific conditions or actual diagnoses given to a patient by a
provider in the context of routine care. More validation is
needed to assess the reliability of diagnostic codes in reflecting
the underlying reasons for antibiotic prescriptions.

We excluded children younger than 18 years from data
analysis for privacy, data quality and ethical reasons. As a result,
we were not able to compare antibiotic prescribing rates and
appropriateness between children and adults. Furthermore, our
findings are applicable only to adults aged 18-65 years.

Our assessment of inappropriate prescribing focused on
inappropriate or unnecessary antibiotic drug dispensations and
did not analyze inappropriate treatment durations or inappropri-
ate selection of antibiotic agents. All 3 components are import-
ant targets of antimicrobial stewardship efforts, but our findings
are restricted to inappropriate iniiation of antibiotic treatment.

Conclusion

"This study provides a large-scale analysis of the appropriateness
of adult antibiotic prescribing by community-based providers
in Alberta. It also shows the adaptability and applicability of a
previously validated methodology for assessing appropriateness
with the use of ICD-9-CM diagnosis codes by applying it in a
Canadian context. This suggests that similar analyses could be
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conducted in other provinces to identify and compare trends in
prescribing appropriateness, as well as monitor the relative
effectiveness of stewardship policies and programs.
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