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ORIGINAL RESEARCH

Impact of a Policy Change on Pharmacists’
Reporting of Adverse Drug Reactions
Renaud Roy and Janice Ma

ABSTRACT
Background: Spontaneous reports of adverse drug reactions (ADRs) form
an essential component of both drug safety monitoring and patient safety
initiatives. Pharmacists are well positioned to report ADRs, but many 
barriers exist to their doing so. Over the past decade, substantial changes
have occurred with regard to drug regulations and medication safety 
initiatives, and it is possible that knowledge-based interventions may be
needed to enhance ADR reporting by pharmacists.

Objective: To determine whether ADR reporting behaviours of 
pharmacists improved after release of a revised policy on the reporting of
medication incidents. 

Methods: A telephone survey was administered to pharmacists practising
in the Canadian Forces Health Services Group. Self-reported behaviours
and perceived barriers related to ADR reporting were compared before
and 3 months after the updated policy was released. Accuracy in 
participants’ self-assessed ADR reporting was evaluated using independ-
ently derived workload statistics.

Results: During the second survey phase (after release of the revised 
policy), a greater proportion of respondents reported awareness of 
institutional policies on ADR reporting and declared that they were able
to complete all necessary ADR reports during their assigned work hours.
However, the number of ADR reports submitted did not increase. 
Participants’ recall of their ADR reporting behaviour was corroborated
by workload data. During the second survey phase, there was a noticeable
reduction in the number of free-form comments mentioning lack of staff
as a barrier to ADR reporting.

Conclusions:Release of a more comprehensive policy was not associated
with an increase in the number of ADR reports generated by pharmacists
in the study setting. Interventions to strengthen the organization’s work
processes for detection of ADRs and submission of individual ADR 
reports should be strongly considered, to reinforce and enhance existing
ADR reporting behaviours among pharmacists. 

Keywords: adverse reactions, pharmacists, drug monitoring, organization
and administration
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RÉSUMÉ
Contexte : Les déclarations spontanées des réactions indésirables aux
médicaments (RIM) sont essentielles à la pharmacovigilance et aux 
initiatives au profit de la sécurité des patients. Les pharmaciens sont bien
placés pour déclarer des RIM, mais divers éléments y font obstacle. Au
cours de la dernière décennie, d’importants changements ont eu lieu en
ce qui touche aux règlements sur les médicaments et aux initiatives 
en sécurité des médicaments, et il est possible que des interventions
fondées sur le savoir soient nécessaires pour améliorer dans l’ensemble les
déclarations des RIM par les pharmaciens.

Objectif : Déterminer si les habitudes des pharmaciens relatives à la 
déclaration des RIM se sont améliorées après la mise à jour d’une politique
portant sur la déclaration des incidents liés aux médicaments. 

Méthodes : Les pharmaciens qui exerçaient dans le Groupe des Services
de santé des Forces canadiennes ont été sondés par téléphone. On a 
comparé les réponses des pharmaciens quant à leurs propres habitudes de
déclaration et aux éléments perçus comme des obstacles à la déclaration
des RIM, avant la mise à jour de la politique et trois mois après sa mise à
jour. L’exactitude des réponses des participants à propos de leurs propres
habitudes de déclaration des RIM a été vérifiée à l’aide de statistiques sur
la charge de travail obtenues indépendamment.

Résultats : Pendant la deuxième phase de l’enquête (après la mise à jour
de la politique), une plus grande proportion de répondants ont indiqué
être conscients des politiques institutionnelles sur la déclaration des RIM
et ils ont soutenu qu’ils étaient en mesure de remplir tous les rapports de
déclaration des RIM nécessaires pendant leurs heures normales de travail.
Cependant, le nombre de déclarations de RIM soumises n’a pas crû. Les
habitudes de déclaration de RIM que les participants ont affirmé avoir
ont été corroborées par les données sur la charge de travail. Dans la 
deuxième phase de l’enquête, il y a eu une baisse notable du nombre de
commentaires libres indiquant le manque de personnel comme obstacle
à la déclaration des RIM.

Conclusions : La mise en place d’une politique plus détaillée n’a pas été
associée à une augmentation du nombre de déclarations de RIM produites
par des pharmaciens dans le contexte de cette étude. Des interventions
visant à améliorer, au sein de l’organisme, les méthodes de travail pour la
détection des RIM et le dépôt de déclarations de RIM individuelles
doivent être fortement envisagées afin de consolider et d’améliorer les
habitudes de déclaration des RIM chez les pharmaciens. 

Mots clés : réactions indésirables, pharmaciens, suivi pharmacologique,
organisation et administration
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INTRODUCTION

Over the past 2 decades, there have been calls for greater 
action to reduce the harms arising from inappropriate 

medication use. The US Institute of Medicine’s landmark report
in 1999 was the first to draw widespread attention to the impact
of medication errors and adverse drug events,1 and its findings
have been corroborated elsewhere.2-4 Other publications have 
further emphasized the extent to which these harms are 
preventable.5-7 As a result, several guidance documents now exist
that outline practices to prevent harm from medication use. 
However, pharmacists may encounter challenges and conflicts as
they strive to implement these recommendations.8,9

Adverse drug reactions (ADRs) are an important subset of
adverse drug events. Interest in ADRs—which are considered to
reflect the innate safety profile of specific chemical compounds
(drug safety)—predates more recent efforts to address the safety
of drugs in clinical use (patient safety). Following the thalidomide
disaster in 1961, regulatory bodies adopted an international 
approach to addressing drug safety issues, and the resulting 
activities were regrouped under the term “pharmacovigilance”.10

ADR monitoring is a key component of the pharmacovigilance
activities that are performed both by national drug regulators11,12

and by the pharmaceutical industry,13 and it is recognized that
spontaneously generated ADR reports play a key role in this 
regard.10,14,15 Surveillance of ADRs in medication users outside
the hospital setting may be especially helpful, as such individuals
may have fewer confounding factors to complicate the assessment
of causality. Surveillance in outpatients may also detect ADRs in
different drug categories,16 such as herbal and natural health 
products.17,18 ADR reports obtained directly from patients may
also provide earlier signals of adverse effects and can capture 
humanistic outcomes that may be overlooked or downplayed by
health professionals.19 As a result, many drug regulatory bodies
now encourage direct reporting of ADRs by consumers.20

Pharmacists are clearly well positioned to contribute mean-
ingfully to drug safety through ADR reporting,21 particularly in
hospitals and other organized health care settings.22-24 Canadian
pharmacists have led a number of initiatives to enhance reporting
of ADRs, including efforts to investigate natural health products
used in community settings.17,18 to encourage completion of ADR
reports when nonformulary drugs are required,25 and to establish
networks for ADR monitoring in high-risk patient populations.26

The importance of ADR investigation and reporting is also 
incorporated into the professional practice standards for pharmacy
in Canada,27 and the practice is variably mandated in different
Canadian provinces.28-30 Health Canada is also implementing 
legislative changes to mandate the reporting of serious ADRs 
(as well as medical device incidents) through hospitals.31 Nonethe-
less, underreporting of ADRs remains common, with pharmacists’
reports accounting for just 10.4% of all ADR reports submitted
to Health Canada in 2012.32 Many barriers have been known to

contribute to underreporting of ADRs (and adverse drug events
more broadly) among pharmacists and other health care 
professionals,33 including factual and skill-based knowledge
deficits,33-37 personally held beliefs and attitudes,33-35,38 and social
or environmental pressures.33,36,37

The Canadian Forces Health Services Group (CFHSG) 
currently maintains over 20 distinct outpatient treatment clinics,
which have differing levels of pharmacy support for both clinical
services and dispensing of medications. In 2015, the existing 
organizational policy on ADR reporting was revised to reiterate
the importance of reporting adverse reactions to all health 
products. This new version of the policy streamlined the number
of references that had to be consulted for reporting purposes, and
also enabled the organization to better address requirements for
formal accreditation as a health care institution. Under this revised
policy, an adverse reaction is defined as any undesirable effect that
arises in a patient and is suspected to be associated with the use of
a specific health product. Five categories of health products—
aligned with the regulatory regime for pharmaceuticals in
Canada—are named in the policy. The policy also clearly 
identifies when reports must be submitted to a monitoring 
department within the organization, in addition to designated 
departments of Health Canada. 

This study was conducted primarily to determine whether
the newly introduced policy was associated with changes in the
ADR reporting behaviours of pharmacists working in the outpa-
tient clinics of the CFHSG. Secondary objectives involved 
verifying the accuracy of pharmacists’ recall of their ADR 
reporting behaviour using workload-based records and assessing
perceived barriers to ADR reporting.

METHODS

Review and Approval of the Study Protocol

This study involved administration of a telephone survey to
individual pharmacists and review of administrative workload
records for clinical teams. Institutional approval of the study 
concept was first obtained through the Surgeon General’s Health
Research Program, whereas the study protocol itself was approved
independently by the Human Research Ethics Committee of 
Defence Research and Development Canada on April 3, 2014
(Protocol Number 2014-012). This research was conducted in
accordance with the ethical standards of these organizations and
the Helsinki Declaration.

Study Participants

Individuals who were provincially licensed and directly 
employed as pharmacists within the CFHSG (i.e., occupying a
designated position, either on a short-term contractual basis or as
an ongoing member of staff ) were eligible to participate in the
study. Persons who were not registered as pharmacists—including
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pharmacy students, pharmacy assistants, and pharmacy techni-
cians—were excluded from the survey. Similarly, any licensed
pharmacists working in positions that were not officially classified
as requiring licensure as a pharmacist (e.g., health care adminis-
trators, project officers) were not eligible to participate. All eligible
personnel were advised of the study via email before being 
contacted by the research nurse. Informed consent was sought
verbally from individual participants at the beginning of each 
telephone survey.

Data Collection

A standardized telephone survey (Appendix 1, available at
https://www.cjhp-online.ca/index.php/cjhp/issue/view/177/
showToc) was administered to all eligible personnel (in English
or French, as appropriate) by a single research nurse at 2 separate
time points: once before the revised policy was formally 
introduced (“pre”) and once 3 months afterward (“post”). The
survey contained a total of 25 questions, divided across 5 separate
domains: respondent characteristics, awareness of current policy,
technical expertise related to ADR reporting, personal ADR 
reporting behaviours, and perceived barriers to ADR reporting.
Seventeen of the survey questions were formulated to generate
yes/no responses, and the remaining 8 questions were open-ended.
During each sampling period (i.e., pre– and post–policy change),
3 attempts were made to contact each eligible individual. At any
point in the survey, participants could decline to answer any 
specific survey questions without further elaboration. All submit-
ted responses were analyzed.

Analysis

The McNemar test was applied to determine whether there
were any significant changes in the proportion of respondents 
answering yes/no questions in the affirmative in the post–policy
change survey. For determining whether changes in pharmacists’
ADR reporting behaviour occurred after release of the revised 
policy (based on the numbers of ADRs reported), the analysis was
restricted to individuals who reported providing patient care 
during at least 15% of their work time in the previous 3 months.
(This proportion is consistent with practice requirements 
established for direct patient care in one Canadian province,39 and
ensured that full-time clinical pharmacists who were absent due
to extended leave or work assignments during the preceding
3 months would be appropriately distinguished from those in
nonclinical positions.) All responses to open-ended questions were
further collated, anonymized, and reviewed to identify recurring
themes. 

To assess the accuracy of pharmacists’ recall of their ADR 
reporting behaviours (a secondary objective), 2 different measures
of ADR reports were generated and compared to determine the
level of agreement. Pharmacists were first grouped according to

the clinic to which they were assigned, and their individual 
responses to question 14 of the survey—asking whether the 
pharmacist had reported an ADR during the preceding 
3 months—were pooled. This allowed each clinic to be 
categorized as either having reported an ADR or not. A separate
categorization was then made of the same clinics (i.e., as either 
reporting or nonreporting) using counts of ADR reports 
previously logged in the organization’s pharmacy workload 
measurement system. This particular workload measurement 
system forms an integral part of the software that patient care
pharmacists use regularly throughout their work day, and enables
key clinical interventions, including ADR reports, to be recorded
in real time, e.g., immediately before or after making a change to
a patient’s drug therapy. The kappa statistic was then used to assess
the level of agreement between these 2 categorizations. 

RESULTS

According to records in the CFHSG central database, a total
of 87 discrete positions for study-eligible pharmacists were 
identified across the organization for each of the study’s sampling
periods. Attempts were made to contact the individuals who 
officially occupied each of these positions during the 2 sampling
periods (June 2014 for the pre–policy change survey and 
November 2014 for the post–policy change survey). Because of
staff absences and rotation/cross-coverage between clinics, not all
individuals who responded in the first survey period were available
to reply during the second survey period. In total, 63 individuals
completed the survey in the period before the policy change (72%
response rate) and 58 after (67% response rate). Completion rates
for individual survey questions were generally high, with only 
4 questions that were not answered by all respondents. Further
description of the respondents is provided in Table 1. 

Changes in Pharmacist ADR Reporting Behaviours

ADR reporting behaviour was assessed for those individuals
who reported spending at least 15% of their work time providing
patient care. This restriction limited the responses to 48 (76%) of
the 63 respondents to the pre–policy change survey, and 44 (76%)
of the 58 respondents to the post–policy change survey (Table 1).
The absolute number of these “patient care” pharmacists who
were aware of an ADR was lower in the period following intro-
duction of the new policy (19 in the pre–policy change survey
versus 11 in the post–policy change survey), but the proportion
of pharmacists who reported the ADRs they identified did not
change (9 of 19 [47%] versus 5 of 11 [45%], respectively).

Accuracy of Pharmacist Recall of ADR Reporting 

For this part of the analysis, ADR reporting metrics were
generated for all sites that provided a response to the survey during
either the pre– or post–policy change sampling period. This
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yielded a total of 31 observation periods for comparison (17 and
14, respectively). When the pooled survey responses and submitted
workload reports were compared, there was agreement in terms
of reporting and nonreporting status for all but 4 of the observa-
tion periods, which resulted in good agreement overall 
(kappa = 0.7647). In 3 of the discordant cases, the survey 
respondent(s) did not recall submitting an ADR report, although
such a report had been recorded for their clinic within the 
workload measurement system. 

Other Aspects of Pharmacovigilance among 
Pharmacists

There was a significant change from baseline for only 2 
questions (Table 2). Overall, participants who responded after the
policy change were significantly more likely to indicate that they
were familiar with current organizational policies on ADR report-
ing (54 of 58 [93%] post–policy change versus 48 of 63 [76%]
pre–policy change; p = 0.013). The second question asked respon-
dents whether they felt they could complete all necessary ADR
reports during their assigned work hours; for this question, fewer
survey participants declined to respond in the survey period 
following introduction of the revised policy (i.e., 55 of 63 
participants responded at baseline, compared with 57 of 58 
participants after the revised policy was released). This improved
response rate was associated with a significant improvement in
this measure of ADR reporting capability (53 of 57 [93%] 
responding in the affirmative post–policy change versus 41 of 55
[75%] pre–policy change; p = 0.006).  

Responses to other survey questions did not differ signifi-
cantly between the surveys done before and after the policy change
(Table 2). Nonsignificant increases were noted in the proportions
of respondents attesting to awareness of different types of ADRS,
assessing causality before submitting an ADR report, and 
subscribing to receive notifications from the MedEffect Canada
program. A majority of respondents to both surveys stated that
they would be comfortable exercising a lead role in the reporting
of ADRs (46 of 63 respondents [73%] in the first versus 49 of 58

respondents [84%] in the second survey period). In the associated
free-form comments, many respondents stated that they were 
“already doing this”, with several noting that it was considered 
a “duty” or employment requirement. Smaller proportions of 
respondents (68% and 64%) agreed that creating a single point
of contact for all drug-related adverse effects would increase the
likelihood that they would report ADRs specifically. 

With regard to barriers to ADR reporting, comments 
provided voluntarily before the policy change repeatedly cited the
need for more staff (9 of 15 responses). Fewer comments were
made about the need for dedicated time (n = 4) and tangible 
resources (n = 3), such as more computers in the pharmacy, to
support ADR reporting. In contrast, after the policy change, 
comments on the need for additional staff were not predominant
(i.e., cited in only 2 of 6 comments submitted). 

DISCUSSION

Following release of a comprehensive revised policy on 
medication incident reporting, pharmacists in the CFHSG 
reported both greater awareness of ADR-related policies and an
enhanced ability to report ADRs during their assigned work
hours. Enhanced policy awareness was to be expected, as 
additional communications related to this study may have
prompted participants to familiarize themselves with existing 
policies in preparation for the survey. However, the detected 
increase in self-reported ability to report ADRs—a finding 
supported by dramatically fewer free-form comments regarding
a need for additional staff—was surprising to us. Because no direct
changes were made in the practice environment to address barriers
cited in the initial survey responses (such as increasing the number
of work hours, staff, or computers for the pharmacy), it appears
that the revised policy altered the perception of “necessary” ADR
reports, such that these now appeared to be eminently do-able in
respondents’ existing practice sites. 

Unfortunately, despite the observed improvement in 
pharmacists’ confidence in reporting ADRs, there was no 
detectable increase in the actual number of ADR reports 

Table 1. Characteristics of Survey Respondents and ADR Reporting Behaviours*

                                                                                                                                          Survey Timing; 
                                                                                                                                  No. (%) of Respondents†
Characteristic                                                                                                       Pre–Policy               Post–Policy
                                                                                                                                Change                    Change
Total no. of pharmacist positions identified                                                                                   87
Total no. of respondents                                                                                          63   (72)                     58   (67)
Time practising as a pharmacist (years) (mean ± SD)                                             15.4 ± 10.9                13.8 ± 9.9
Data related to ADR reporting behaviours                                                                      

No. (%) of pharmacists with patient care > 15% of work time                          48/63 (76)                 44/58  (76)
No. (%) of pharmacists with substantial patient care who had                         19/48  (40)                 11/44  (25)
awareness of an ADR
No. (%) with ADR awareness who reported identified ADRs                              9/19  (47)                   5/11  (45)

ADR = adverse drug reaction, SD = standard deviation.
*No significant difference was identified for any of the characteristics reported in this table. 
†Except where indicated otherwise.
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generated. Following release of the new policy, both a lower 
number of identified ADRs and an unchanged rate of reporting
for identified ADRs were noted. There is no reason to believe that
the incidence of ADRs would have changed substantially during
the study’s timeframe; therefore, the lack of an observable effect
on the primary outcome measure can best be attributed to a lower
rate of ADR detection by pharmacists. Previous studies have noted
that altering the working definition of an ADR, either alone or
in concert with modifications to reporting infrastructures, can sig-
nificantly change the rates at which ADRs are both detected and
subsequently reported.16,40-42

The pharmacists’ self-identified ADR reporting rate 
remained consistent at about 45% in both survey periods, and
accuracy of respondents’ recall was supported by independently
generated workload data. Given the substantial number of 
considerations that must be taken into account when deciding to
report suspected ADRs,43 this rate appears reasonable. Therefore,
if a greater number of ADR reports is desired (i.e., to increase the
power to detect safety issues affecting this patient population),
new mechanisms will be needed to make ADR detection more
sensitive and ADR reporting less cumbersome. Such system 
modifications should be carefully designed to capture data against
the full range of medication-related monitoring that needs to
occur, with recognition that the number of reports required may

vary depending on whether the system aims to investigate drug
safety or patient safety. 

It must also be recognized that systems designed to detect
ADRs in other settings may not be ideally suited for implemen-
tation in this specific outpatient environment. As an example, 
although the presence of dedicated ADR personnel (supplemental
to the existing pharmacy teams) can increase the detection of
ADRs,17,18,44 adoption of a single point of contact for incident 
reporting does not appear to be strongly supported by the out -
patient pharmacists surveyed in this study, many of whom clearly
felt compelled, professionally, to exercise a leading role in this area.
Instead, given the encouraging improvements reported here 
(following an extremely low-intensity educational intervention),
more formalized training interventions should be investigated
preferentially for pharmacists in these practice sites. 

It is clear that training interventions should incorporate
mechanisms to provide meaningful feedback that can reinforce
health professionals’ learned behaviours over time.45 In particular,
standardized procedures to electronically acknowledge receipt of
ADR-related information are likely be well received among
CFHSG pharmacists, most of whom already subscribe to receive
electronic notifications from Health Canada’s MedEffect Canada
program. Standardization of procedures to transmit ADR reports
is also expected to be highly appreciated, particularly among 

Table 2. Responses to Other Survey Questions

                                                                                                                                          Survey Timing; 
                                                                                                                                  No. (%) of Respondents*
Question Topic                                                                                                     Pre–Policy               Post–Policy 
                                                                                                                                Change                    Change
                                                                                                                               (n = 63)†                  (n = 58)†
Is aware of current policies on ADR reporting‡                                                          48    (76)                    54    (93)
Is required to report within the organization                                                             46    (73)                   50    (86)
Is required to report externally                                                                                   46    (73)                    42    (72)
Uses different forms for reporting adverse effects                                                20/62    (32)                    18    (31)
Is aware of different types of adverse effects                                                             49    (78)                    52    (90)
Mechanisms used to submit ADR reports 

Phone                                                                                                                      1      (2)                      2      (3)
Mail                                                                                                                         2      (3)                      1      (2)
Fax                                                                                                                         38    (60)                   27    (47)
Online                                                                                                                    22    (35)                   27    (47)

Reports ADRs that are well known or in monograph                                                16    (25)                   14    (24)
Assesses causality before submitting a report                                                            48    (76)                    50    (86)
Has read the latest edition of CARN                                                                          22    (35)                    16    (28)
Subscribes to receive MedEffect notices                                                                    41    (65)                   47    (81)
Is able to complete all ADR reports during work hours§                                       41/55    (75)              53/57    (93)
Is able to access all information needed to report ADRs                                       53/54    (98)               55/57    (96)
Is comfortable exercising a lead role on ADR reporting                                              46    (73)                    49    (84)
Feels that a single point of contact is likely to increase reporting                              43    (68)                    37    (64)
Has received feedback following ADR report                                                             22    (35)                    15    (26)
Was satisfied with the feedback received                                                             20/22    (91)               14/15    (93)
ADR = adverse drug reaction, CARN = Canadian Adverse Reaction Newsletter (now renamed as Health Product InfoWatch).
*Unless indicated otherwise, there was no significant change in response following adoption of the new policy. 
†Each percentage is based on the number of respondents to that question. Where the number of respondents was
less than the total number of respondents, the denominator is stated.
‡Significant difference: p = 0.013.
§Significant difference: p = 0.006.
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military pharmacists, who are highly mobile (Pharmacy Officers
can expect to be posted to a different base or work unit every 
2–3 years.). Electronic modes of communication could also be
used to address persistent knowledge deficits, which may lower
the numbers or the quality of submitted reports. 

Limitations

The study design unfortunately did not allow us to conclu-
sively determine the degree to which the observed increase in 
self-reported ADR reporting ability was directly attributable to
the policy change itself. The study population may have evolved
in 2 key respects over the course of the study period, either of
which would independently alter collective confidence in ability
to report ADRs during work time. First, pharmacy managers may
have made staffing decisions (either consciously or unconsciously)
that preferentially assigned pharmacists with greater ADR 
experience and training to patient care positions during the later
survey period. However, if that were the case, these “higher-
capability” pharmacists would have had multiple opportunities to
detect new and existing ADRs, and both the proportion of 
pharmacists detecting ADRs and the overall number of ADR 
reports ought to have increased over time. Alternatively, this 
finding could be explained if hiring processes over the study 
period introduced a greater number of recent graduates into the
population of outpatient pharmacists. In at least one previous
North American report, younger pharmacists were more likely to
hold attitudes conducive to ADR reporting,38 and certainly 
pharmacists licensed more recently could be assumed to be more
familiar with current ADR reporting requirements and drug 
categorizations established by the federal regulator over the past
decade. While not a statistically significant difference, the average
number of years worked as a pharmacist was lower among those
who responded after the policy change (15.4 versus 13.8 years, 
p = 0.70; see Table 1), which supports the second theory. The 
latter explanation is also consistent with the finding of a greater
awareness of existing policies after the policy change, since review
of such policies would normally be completed during “onboard-
ing” processes for new hires. Despite this limitation, it remains
reasonable to assume that additional work to enhance ADR 
reporting would be appropriate, particularly to create mechanisms
and tools that would make completion of ADR reports less time
consuming and ADR detection more thorough.
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