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Abstract
Background: Adverse drug events are an important cause of preventable emergency department visits and hospital admissions. We
examined repeat adverse drug events associated with outpatient medications resulting in acute care utilization.
Methods: This descriptive analysis combined data from 3 prospective multicentre observational studies, in which clinical pharmacists
and physicians independently evaluated patients who visited the emergency department for adverse drug events in 3 hospitals in
British Columbia. During these studies, an independent committee adjudicated all discordant and uncertain cases using a standardized algorithm. For the current study, we retrospectively reviewed the medical and research records of all patients 19 years of age
and older who had been diagnosed with an adverse drug event during the primary studies to determine the proportion of repeat
events. We used multivariable logistic regression to identify factors associated with repeat events; we adjusted for clustering at the
hospital level for patient-level analyses and at the patient level for event-level analyses.
Results: Among 12 977 patients, 1178 were diagnosed with 1296 adverse drug events at the point of care. Of these events, 32.5%
(421 of 1296; 95% confidence interval [CI] 29.8%–35.1%) were repeat events, of which 75.3% (317 of 421; 95% CI 71.1%–79.5%)
were deemed probably or definitely preventable as re-exposure to the culprit medication or repeat withdrawal of an indicated medication was inconsistent with best medical practice. Patients presenting with repeat events were more likely to have renal failure (odds
ratio [OR] 2.01; 95% CI 1.32%–3.07%) or a mental health diagnosis (OR 1.39; 95% CI 1.02%–1.88%).
Interpretation: A high proportion of adverse drug events were repeat events, most of which were deemed preventable. Interventions
to ensure that care providers are aware of previously diagnosed adverse drug events when prescribing or dispensing need to be
developed and evaluated and may reduce unintentional re-exposures to previously harmful medications.

A

dverse drug events are a leading cause of emergency
department visits and unplanned hospital admissions
in Canada1–3 and a key focus of patient safety initia4
tives. In 2017, the World Health Organization called for a
commitment to reduce severe, avoidable medication-related
harms by 50% over the next 5 years.5 In the United States,
the National Action Plan for Adverse Drug Event Prevention called for coordinated efforts in surveillance, oversight
and research to develop effective evidence-based strategies
to reduce adverse drug events.6
Identifying system-level weaknesses that contribute to
adverse drug events may allow us to target a broader range of
events, develop and evaluate innovative system-level inter
ventions, understand why previous prevention efforts have had
limited success, and develop new metrics for evaluation.5
Preliminary studies suggest that unintentional re-exposures to
culprit or high-risk medications represent a safety risk.7–9
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However, this evidence is limited, and repeat adverse drug
events are poorly understood.
If repeat adverse drug events are common, they are likely to
warrant new systems-level approaches for prevention. To date,
health information technologies have focused on improving
clinician adherence to treatment and monitoring guidelines,
Competing interests: The authors’ research group is developing a
software application called ActionADE, which will enable standardized
documentation of adverse drug events by front-line clinicians and
communication of this information to a central medication dispensing
database. No other competing interests were declared.
This article has been peer reviewed.
Correspondence to: Corinne Hohl, chohl@mail.ubc.ca
CMAJ Open 2019. DOI:10.9778/cmajo.20180190

© 2019 Joule Inc. or its licensors

Research
ensuring medications are prescribed and administered within
specified dosing ranges and as intended, and avoidance of drug
interactions.10–12 However, few have emphasized the interoperability of health information systems between health sectors or
their integration with drug information systems to enable
timely communication of adverse drug event information
across health care silos and between provider groups.13 This has
the potential to create informational discontinuity, which may
place patients at risk of unintentionally being re-exposed to
drugs, or drug classes, that were previously identified as contraindicated. Our main objective was to determine the proportion
of patients presenting to hospital with repeat adverse drug
events associated with outpatient medications.

and documenting medication-related problems in the
patients’ medical records. The pharmacists assessed causality
of all suspected adverse drug events using the modified
Naranjo algorithm, a validated tool that scores the likelihood
that an event is drug related.18 Clinical pharmacists discussed
their medication review findings with treating physicians in
the emergency department and followed patients through
their hospital course, and after discharge if required. After discharge, an independent committee consisting of a different
pharmacist and physician adjudicated all cases in which the
treating pharmacists’ and physicians’ diagnoses had been discordant or uncertain using a standardized algorithm (Supplementary Figure S2, Appendix 1).

Methods

Inclusion and exclusion criteria

Study design

This was a descriptive analysis of patients seen in the emergency department who had been diagnosed with adverse drug
events in 1 of 3 primary prospective studies (Supplementary
Table S1, Appendix 1, available at www.cmajopen.ca/
content/7/3/E446/suppl/DC1).14–17 The first 2 studies were
prospective, observational, multicentre cohort studies, in
which we derived (n = 1591)14 and subsequently validated clinical decision rules (n = 1529) to identify patients at high risk of
presenting to the emergency department with an adverse drug
event.15 The third study was a prospective, multicentre controlled clinical trial in which we evaluated the impact of
pharmacist-led medication reviews in high-risk emergency
department patients (n = 10 807).16 We combined data from
the primary studies and retrospectively reviewed the medical
records to determine the proportion of repeat adverse drug
events, as these studies used the same patient selection algorithms and clinical assessments, which enabled us to compile a
case series of adverse drug events diagnosed prospectively.

Study patients

We reviewed the medical and research records of all patients
diagnosed with 1 or more medication-related problems or
adverse drug events in the 3 previously completed prospective
studies (Supplementary Table S1, Appendix 1).14–17 In the
prospective studies, patients aged 19 years of age and older
had been enrolled at Vancouver General Hospital and St.
Paul’s Hospital, which are tertiary care centres in Vancouver,
British Columbia, and at Lions Gate Hospital, an urban community hospital in North Vancouver. These sites were chosen
because of their ability to participate in the primary studies
and to make charts available for review. In each prospective
study, research assistants enrolled patients seen in the emergency department using a standardized algorithm to generate
a representative sample of patients (Supplementary Figure S1,
Appendix 1).

Prospective data collection

In the primary studies, clinical pharmacists completed medication reviews for all enrolled patients in the emergency
department by completing a best-possible medication history

For the present study, we reviewed the records of all patients
who had been diagnosed with a medication-related problem
or adverse drug event in 1 of the 3 prospective studies who
presented to Vancouver General Hospital, Lions Gate Hospital
and St. Paul’s Hospital.14–16 We excluded all patients in whom
an alternative diagnosis was identified and who did not meet
our case definition of an adverse drug event. We excluded
patients with illegible records.

Outcome measure

Our primary outcome was a repeat adverse drug event,
defined as an event that had been diagnosed and recorded in
the patient’s medical record during an episode of care that
preceded their enrolment in the prospective study, at the same
hospital in which the index event was diagnosed. Repeat
events had to be classified as the same type of adverse drug
event, present with the same or similar symptoms, and be the
result of a re-exposure to, or repeat withdrawal from, the
same or same-class medication as a previously documented
event.
To identify repeat adverse drug events, the pharmacist
(S.W.) manually reviewed the entire available hospital record
for any patient diagnosed with an adverse drug event on the
index visit (recorded in the prospective studies’ research
records). If the pharmacist identified a preceding adverse drug
event that met our study definition, a physician involved in
the study (C.H., F.S. or D.V.) reviewed the chart to confirm
the diagnosis.
We did not rely on any diagnostic codes to identify adverse
drug events (index or repeat events), as we have previously
shown that diagnostic codes have poor sensitivity for adverse
drug events.19,20

Definitions

We defined adverse drug events as unintended events arising
from the appropriate or inappropriate use of a drug, consistent with its clinical practice definition.21 Adverse drug events
included adverse drug reactions, undesirable effects that
occurred within the therapeutic dosing range,22,23 drug interactions, supra- and sub-therapeutic doses, events due to
patient-related nonadherence, inappropriate drug withdrawal,
and cases in which the patient was on an ineffective drug or
CMAJ OPEN, 7(3)
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on no drug despite previous documentation of an indication
for and absence of a contraindication to a drug (e.g., a patient
presenting with an ischemic stroke with a previously documented history of atrial fibrillation and a transient ischemic
attack who was not on anticoagulation).21 For events with
abnormal vital signs, we defined cut-offs a priori (Supplementary Table S2, Appendix 1). For events involving laboratory
abnormalities, we used the hospitals’ reference values. Pharmacists used a modified causality algorithm to determine the
causality between a patient’s presentation and the drug.3,18
We categorized severity as mild when the event required
no change in medical management, moderate when it
required a change in medical management and severe when it
was the primary reason for hospital admission, caused permanent disability or was life threatening.3,24,25
We categorized events as preventable when they resulted
from medical care that could have been mitigated by heightened monitoring or was inconsistent with best practice,3,6,25,26
on the basis of current treatment and monitoring guidelines
for given medical conditions, or the experience of the clinical
pharmacist (S.W.) and physician review team (C.H., F.S.,
D.V.) for cases where no explicit guidelines were available.25
This rating was important, as re-exposures to medications
after an adverse drug event may have been consistent with
best medical practice (e.g., re-exposure to warfarin in a patient
with atrial fibrillation and a high CHADS score [a scoring
mechanism for atrial fibrillation encompassing history of congestive heart failure, hypertension, age > 75 yr, diabetes mellitus and previous stroke or transient ischemic attack symptoms], and a recent gastrointestinal bleed) and therefore
would have been deemed nonpreventable.

Data collection

Patient demographics, number and types of medications used,
comorbid conditions, Canadian Triage Acuity Score, ambulance arrival, disposition and medication review details were
derived from the databases of the 3 prospective studies.14–16 All
other reported data were derived from the medical records.
During chart review, a pharmacist (S.W.) and a physician
(F.S., D.V. or C.H.) independently reviewed all paper-based
and electronic medical and research records of patients diagnosed with an adverse drug event, from the hospital where the
index event had been diagnosed. We rated the index event as
a repeat event if either of the reviewers identified a prior event
meeting our case definition and the second reviewer verified
it. Reviewers independently rated the preventability of each
adverse drug event.25 The initial reviewers discussed any disagreements until consensus was reached. In cases in which
uncertainty remained, a third reviewer adjudicated the case.

Statistical analysis

We produced descriptive analyses for demographic data
(A.C., M.W.). The proportion of repeat events was the number of adverse drug events documented in a prior episode of
care, over all events identified. The proportion of preventable
repeat events was the number of repeat adverse drug events
that were rated as probably or definitely preventable, over all
E448
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repeat events. We assessed interrater agreement between
pharmacist and physician preventability ratings using Cohen’s
κ with 95% confidence intervals [CIs] for definitely and probably preventable events versus nonpreventable events for the
initial reviewer ratings. We used multivariable logistic regression to identify factors associated with repeat events. As our
sample was clustered, our effect estimates were adjusted for
clustering at the hospital level for patient-level analyses and at
the patient level for event-level analyses. We used purposeful
selection modelling, an iterative approach to developing the
best multivariate model for analysis.27 We tested the univariate associations between each variable and the outcome and
included variables significant at p < 0.25 as candidates in the
final model. Variables included in the multivariable model
were removed one at a time, and if the coefficient of any independent variable changed by 10% or more upon its removal,
the variable was included as a confounder. Exposures of interest and patient-level variables deemed important to be controlled for (age, sex, comorbidities) were included regardless
of statistical significance.

Ethics approval

The institutional review boards of the University of British
Columbia and of all participating hospitals approved the study
protocol.

Results
Among 12 977 patients in the primary studies, 1178 were
prospectively diagnosed with 1296 adverse drug events (Figure 1). The patients’ ages ranged from 20 to 99 years at the
index visit. Their mean age was 65.4 ± 20.5 years, and 56.2%
were women; their mean number of prescribed medications
was 9.1 ± 5.7 (Table 1). The most common comorbidities
were hypertension (45.2%), diabetes (21.0%) and atrial fibrillation (20.6%). Over one-third of patients presented with at
least 1 repeat adverse event: 32.2% (95% CI 24.0%–40.4%)
presented with 1 repeat event, and 1.8% (95% CI 0.0%–
4.3%) presented with 2. Among patients with repeat events,
38.4% (95% CI 20.3%–56.5%) were admitted to hospital.
Of the 1296 events identified, 32.5% (95% CI 29.8%–
35.1%) were repeat events (Table 2), of which most (75.3%;
95% CI 71.1%–79.5%) were deemed preventable. The interrater agreement for the preventability of repeat events was
0.53 (95% CI 0.48–0.59). The most common repeat events
were adverse drug reactions (31.4%; Table 2). Most repeat
adverse drug events were moderate in severity (66.5%) and
resulted in temporary harm (81.5%). Among repeat events,
64.6% were due to re-exposures to previously harmful medications, while the remainder were attributed to other causes,
including repeat medication withdrawals or dosing problems
(e.g., repeat nonadherence with antiepileptics causing repeat
seizures). Most repeat events were attributable to a single
drug (75.5%; 95% CI 71.4%–79.7%; Supplementary Table
S3, Supplementary Table S4, Appendix 1), with coumarin
derivatives (12.4%), opiates (12.1%) and insulins (8.1%) most
commonly implicated.
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Patients seen in ED in
prospective studies
n = 12 977
Pharmacist-led medication review in ED
and assessment by treating physician
No ADE or medication-related problem
documented in the research database
n = 9705

Patients with a medication-related problem or ADE
in prospective studies
n = 3272
Chart review by a
pharmacist and physician
• No ADE (case definition not met or
alternative diagnosis identified)
(n = 1968)
• Inaccessible charts (n = 119)
• Illegible records (n = 7)

Patients with confirmed ADEs
n = 1178

Figure 1: Flow diagram of patients through the study. Note: ADE = adverse drug event, ED = emergency department.

Patients presenting with repeat events were more likely to
have renal failure (odds ratio [OR] 2.01; 95% CI 1.32–3.07)
or a mental health diagnosis (OR 1.39; 95% CI 1.02–1.88)
compared with patients experiencing adverse drug events for
the first time (Table 3).

Interpretation
We examined patients presenting to 3 emergency departments with adverse drug events associated with outpatient
medications and found that almost one-third of the events
were repeat events. The majority of the repeat events were
due to preventable re-exposures that reviewers deemed inconsistent with best medical practice. All of the repeat adverse
drug events identified led to at least an emergency department
visit, indicating that they incurred health services utilization.
The majority were rated as moderate or severe, indicating
that they required a change in medical management or admission to hospital.

Our findings suggest that investigating causes for, and
developing interventions targeting preventable re-exposures
to medications that previously caused harm may reduce
adverse drug events overall. This is particularly relevant for
patient populations at higher risk of repeat adverse drug
events, such as those with renal failure and mental illness.
While medications will always carry an inherent degree of
baseline risk when prescribed, patients who have a documented adverse event associated with a medication should
probably only be re-exposed to a culprit medication if there is
a clear indication for re-exposure and a strong contraindication is absent.
Although there is inherent subjectivity in assessing preventability, we rooted these assessments in best medical
practice, as determined by 2 independent reviewers.26 Most
re-exposures were deemed inconsistent with best medical
practice and were therefore categorized as preventable. Many
of these were to drugs that were not medically necessary or
were even inappropriate (e.g., 2 benzodiazepines in an elderly
CMAJ OPEN, 7(3)
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Table 1: Characteristics of 1178 patients with repeat and first-occurrence adverse
drug events
Patients with 1 or more
repeat ADEs*
n = 400
Characteristic

No.†

% (95% CI)†

Patients with firstoccurrence ADEs
n = 778
No.†

% (95% CI)†

Age, mean ± SD (95% CI);
yr

64.4 ± 21.1 (58.2–70.7)

66.0 ± 20.2 (61.6–70.3)

Age > 80 yr

134

33.5 (21.9–45.1)

257

33.0 (29.0–37.0)

Female

215

53.8 (47.4–60.1)

447

57.5 (53.6–61.3)

Diabetes

99

24.8 (13.6–35.9)

148

19.0 (13.6–24.5)

Congestive heart failure

46

11.5 (11.2–11.8)

88

11.3 (9.8–12.8)

Atrial fibrillation

75

18.8 (16.3–21.2)

168

21.6 (18.5–24.6)

Renal failure

57

14.3 (6.5–22.0)

61

7.8 (4.2–11.5)

Comorbidities

Dementia

27

6.8 (4.0–9.5)

48

6.2 (3.0–9.3)

Hypertension

175

43.8 (38.9–48.6)

357

45.9 (41.8–50.0)

Mental health diagnosis

93

23.3 (15.4–31.1)

137

17.6 (12.9–22.3)

No. of medications,
median (IQR)‡

9 (5–13)

8 (5–12)

Most common medications
Furosemide

69

17.3 (13.8–20.7)

132

17.0 (15.2–18.7)

Ramipril

66

16.5 (13.3–19.7)

143

18.4 (15.6–21.2)

Warfarin sodium

66

16.5 (12.9–20.1)

122

15.7 (13.2–18.2)

Codeine

64

16.0 (9.6–22.4)

120

15.4 (12.2–18.6)

Zopiclone

60

15.0 (9.6–20.4)

119

15.3 (13.9–16.7)

Canadian Triage Acuity Score§
1

4

1.0 (0.0–2.1)

10

1.3 (0.0–3.4)

2

89

22.6 (18.1–27.2)

197

26.4 (23.0–29.7)

3

214

54.5 (47.6–61.3)

412

55.2 (52.0–58.3)

4

82

20.9 (13.5–28.2)

122

16.3 (10.6–22.0)

5

4

1.0 (0.0–2.4)

6

0.8 (0.0–2.4)

162

41.4 (22.3–60.6)

309

41.5 (26.4–56.6)

Ambulance arrival
Disposition
Discharged from ED

240

61.1 (45.3–76.8)

425

56.8 (40.4–73.2)

Admitted to hospital

151

38.4 (20.3–56.5)

320

42.8 (25.9–59.7)

Note: ADE = adverse drug event, CI = confidence interval, ED = emergency department, SD = standard
deviation.
*There were 421 repeat ADEs diagnosed among 400 patients.
†Unless specified otherwise.
‡Denominator n = 722 for first-occurrence ADEs, n = 375 for repeat ADEs due to missing data on
coprescriptions.
§Denominator n = 747 for first occurrence ADEs, n = 393 for repeat ADEs due to missing data.

patient), and others involved re-exposures to drugs that could
have been replaced by an alternative drug with a lower risk of
causing the same effect (e.g., glyburide in an elderly patient,
despite hypoglycemia).
Adverse drug events resulting from errors in drug administration and dispensing have been the focus of costly medication safety interventions, including computerized provider
E450
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order entry systems and medication reconciliation interventions.10,28–31 In our study, repeat adverse drug events associated
with outpatient medications were 100 times more common
than events resulting from medication transcribing, dispensing and administration errors and 7 times more common than
drug interactions, which are the focus of interaction-checking
software. This indicates an urgent need to rethink current

Research
Table 2: Characteristics of repeat and first-occurrence adverse drug events (n = 1296)
Repeat adverse drug
events
n = 421
Characteristic

No.

First-occurrence adverse
drug events
n = 875

% (95% CI*)

No.

% (95% CI*)

Adverse drug event type
Adverse drug reaction

132

31.4 (26.8–35.9)

330

37.7 (34.4–41.0)

Nonadherence

85

20.2 (16.3–24.0)

163

18.6 (15.9–21.3)

Needs additional drug/untreated indication

63

15.0 (11.6–18.4)

88

10.1 (8.0–12.1)

Low dose

57

13.5 (10.2–16.8)

78

8.9 (7.0–10.8)

High dose

54

12.8 (9.5–16.1)

100

11.4 (9.2–13.6)

Ineffective drug

22

5.2 (3.1–7.4)

57

6.5 (4.9–8.2)

Drug interaction

7

1.7 (0.4–2.9)

48

5.5 (3.9–7.0)

Drug withdrawal

1

0.2 (0.0–0.7)

6

0.7 (0.1–1.2)

Transcribing/dispensing/administration error

0

–

3

0.3 (0.0–0.7)

Other

0

–

2

0.2 (0.0–0.5)

Mild

20

4.8 (2.7–6.8)

19

2.2 (1.2–3.2)

Moderate

280

66.5 (62.0–71.0)

566

64.7 (61.5–67.9)

Severe

121

28.7 (24.4–33.1)

290

33.1 (30.0–36.3)

0

–

0

–

Adverse drug event severity

Fatal
Intervention(s) required
Repeat clinical assessment

267

63.4 (58.7–68.2)

533

60.9 (57.7–64.1)

Add a medication

214

50.8 (46.0–55.6)

457

52.2 (48.8–55.7)

Follow-up laboratory tests

149

35.4 (30.8–40.0)

296

33.8 (30.6–37.1)

Hospital admission

129

30.6 (26.2–35.1)

302

34.5 (31.3–37.7)

Stop in medication

107

25.4 (21.1–29.7)

307

35.1 (31.8–38.3)

Change in medication dose

98

23.3 (19.1–27.5)

166

19.0 (16.3–21.7)

Vital sign monitoring

96

22.8 (18.6–27.0)

226

25.8 (22.8–28.8)

Other

24

5.7 (3.5–7.9)

34

3.9 (2.6–5.2)

No harm

71

16.9 (13.2–20.5)

135

15.4 (13.1–17.8)

Temporary harm

343

81.5 (77.7–85.2)

714

81.6 (79.0–84.2)

7

1.7 (0.4–2.9)

26

3.0 (1.8–4.1)

Outcomes

Permanent harm/death

Note: CI = confidence interval.
*95% confidence intervals were adjusted for clustering of adverse drug event characteristics in patients with multiple events.

efforts to enhance safe medication use to address more common causes of preventable events.
Prior evidence on repeat events is scant. In a small singlecentre Dutch study of elderly patients admitted to hospital
for adverse drug reactions, 27% were represcribed the culprit
drug that had been withdrawn in hospital within 6 months of
discharge, irrespective of the severity of the reaction.8 This
finding was mediated by poor communication between care
providers and across health settings. A large administrative
database study evaluated elderly Ontarians who were admitted to hospital with hypoglycemia while on glyburide or
with a fall while on neuroleptics or benzodiazepines; these

medications are considered inappropriate and high risk in
this age group and were redispensed to 54.7% of patients
within 6 months.7
We hypothesize that the high rate of repeat events in our
study is due to a lack of standardized documentation of
adverse drug events in medical records and to suboptimal
communication between care providers who diagnose and
treat serious adverse drug events to outpatient medications
(typically hospital-based providers) and physicians who prescribe outpatient medications for chronic disease management (typically community-based providers).8,9,13,31 In 2014,
the federal government amended the Food and Drugs Act to
CMAJ OPEN, 7(3)
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Table 3: Multivariable associations between patient-level factors for patients with 1 or more repeat adverse drug
events compared with patients without any repeat events (n = 1178)
Total no. of
patients

No. (%) of patients
with repeat events

Unadjusted OR
(95% CI)

Adjusted OR*
(95% CI)

–

–

1.00 (0.99–1.00)

1.00 (0.99–1.01)

Female

662

215 (32.5)

0.86 (0.70–1.05)

0.89 (0.69–1.14)

Male

516

185 (35.9)

1.00

1.00

Independent variable
Age
Sex

Morbidities
Diabetes

247

99 (40.1)

1.40 (1.00–1.96)

1.35 (0.99–1.85)

Chronic heart failure

134

46 (34.3)

1.02 (0.86–1.22)

0.92 (0.59–1.44)

Atrial fibrillation

243

75 (30.9)

0.84 (0.66–1.06)

0.87 (0.60–1.26)

Renal failure

118

57 (48.3)

1.95 (1.52–2.51)

2.01 (1.32–3.07)

Dementia

75

27 (36.0)

1.10 (0.42–2.88)

1.11 (0.66–1.85)

Hypertension

532

175 (32.9)

0.92 (0.87–0.97)

0.91 (0.67–1.23)

Mental health diagnosis

230

93 (40.4)

1.41 (0.77–2.62)

1.39 (1.02–1.88)

Note: CI = confidence interval, OR = odds ratio.
*Adjusted for age, sex, morbidities and clustering by hospital site.

mandate the reporting of serious adverse drug reactions by
health care institutions. However, no clinically useful reporting platform exists at present to achieve this aim, and the
platforms that exist are not used to communicate clinically
meaningful information between care providers.32 Previous
medication safety and health information technology implementation evaluations have focused on single sectors of
health (e.g., hospitals) and therefore have had limited ability
to measure inappropriate re-exposures to harmful medications across health sectors.10,13,28–31 To date, to our knowledge
there has been only 1 randomized trial evaluating the impact
of an electronic decision support system on the represcription of contraindicated drugs.33 However, this was designed
to prevent re-exposures in primary care and not to communicate information across heath sectors, where discontinuity in
information about adverse drug events diagnosed by others is
likely to be the greatest.
Our results highlight an urgent need to develop and evaluate health information technologies that can be used to communicate adverse drug event information between care providers and across health sectors. This could ensure that health
care providers know about adverse drug events and medication contraindications diagnosed in other health settings
before they prescribe and dispense medications, to ensure that
patients are not unintentionally re-exposed to previously
harmful medications without carefully considering associated
risks and benefits, and whether safer alternatives exist.

Limitations

Because we could only access the hospital records where the
index event was diagnosed, patients re-presenting to other sites
with adverse drug events were missed, rendering our estimates
conservative. The results may also be subject to ascertainment
bias in which adverse events may not have been properly docuE452
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mented; this too would have led to an underestimation of the
proportion of repeat events. We did not aim to study the prevalence of primary adverse drug events or to look at their risk
factors as this would have required a different study design.
We had to exclude patients who had medical records that were
illegible or inaccessible, and whose charts could not be
accessed, limiting the generalizability of our findings.
Our interrater reliability for the rating of preventability of
repeat events was moderate (κ = 0.53). Therefore, it is possible
that the results misrepresent the proportion of repeat events
deemed preventable in our sample. We recently published a
paper that compares the methods of determining preventability and that details the challenges associated with obtaining
good interrater reliability for preventability ratings.26
We limited our cohort to locations where high-quality prospectively collected data on adverse drug events exist, to ensure
robust causality assessments between the drug and patient presentations. Unfortunately, these data were limited to urban
acute care hospitals in 1 province, limiting the generalizability
of our results. Our estimates may not apply to rural or nontertiary hospitals or to other jurisdictions. However, our findings
are consistent with prior preliminary investigations elsewhere
that showed that 27%–54% of patients were re-exposed to
harmful medications and were at risk of a repeat event.7–9

Conclusion

Repeat adverse drug events associated with outpatient medications are frequent, cause substantial health services utilization and are commonly preventable. Interventions to reduce
repeat adverse drug events, particularly in high-risk patients
such as those with renal failure and mental illness, are needed.
These may include system-level interventions to ensure
patients and care providers are aware of previously identified
adverse drug events and medication contraindications when

Research
prescribing and dispensing medications to reduce unintentional re-exposures. Repeat adverse drug events should also be
considered as an evaluation metric for quality improvement in
medication safety.
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