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Abstract

Purpose Adverse drug reaction (ADR) underreporting is highly prevalent across the world. This study aimed to identify
factors associated with ADR reporting and map these to a behavioural change framework to help inform future interventions
designed to improve ADR underreporting.

Methods A mixed methods survey was distributed to healthcare professionals at a tertiary hospital in Sydney, Australia.
Quantitative data was analysed using logistic regression to identify factors that predict ADR reporting. Qualitative data was
evaluated using content analysis. These were then integrated and mapped to the 14 domains within the Theoretical Domains
Framework (TDF) to identify target areas relevant for improving ADR reporting.

Results One hundred thirty-three healthcare professionals completed the survey. Knowing how to report ADRs (OR 4.56,
95%CI 1.95-10.7), having been trained on ADR reporting (OR 2.72, 95%CI 1.29-5.77), and encountering ADRs as part of
clinical practice (OR 10.3, 95%CI 3.59-29.4) were significant predictors of reporting an ADR. Content analysis identified
three categories: modifying the ADR reporting process, enabling clinicians to report ADRs, and creating a positive ADR
reporting culture. After data integration, the three target TDF domains were knowledge, environmental context/resources,
and beliefs about consequences.

Conclusion Future interventions designed to improve ADR reporting should address these target domains to instigate behav-
iour change in healthcare professionals’ reporting of ADRs.
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Introduction

Adverse drug reactions (ADR) are defined as any untoward
medical occurrence in a patient administered a pharma-
ceutical product where a causal relationship is suspected
[1]. They are a major cause of morbidity and mortality and
directly responsible for up to 18% of hospital admissions
and 27% of deaths in Australia [2]. The costs of ADRs
are considerable due to the complexities associated with
ADR treatment in a patient group who are generally older
and taking more medications [3, 4]. The rate of ADR-
related hospitalizations in Australia has increased by 21%
from 8.0 per 100 hospitalizations in 2007/08 to 9.7 per
100 hospitalizations in 2015/16. Up to 60% of these were
considered preventable [5].

Some ADR-related hospitalizations may be related to
the poor characterization of the safety profiles of medi-
cines due to underreporting of ADRs once a medicine is
marketed [6]. In addition, most ADR reports are of very
low quality, with missing information that is required to
make an informed assessment of the frequency, sever-
ity, and causal relationship between the ADR and medi-
cine [6-8]. This causes delays for regulatory agencies to
remove medicines with unacceptable safety profiles. A
2016 systematic review reported the median time taken to
withdraw a medicine for safety reasons was 10 years after
its launch [9].

Barriers to ADR reporting by clinicians include lack of
time, competing clinical priorities, uncertainty about the
causal relationship between the drug and ADR, difficulties in
accessing the reporting form, length of reporting form, lack
of a user-friendly electronic ADR reporting platform, lack
of awareness, and a belief that all serious reactions are well
documented by the time a medicine is marketed [10-14]. In
addition, ADRs are diagnosed over time and may require
the input of multiple healthcare professionals, while most
ADR reporting forms only allow for reporting of ADRs at
a specific time point [15]. Interventions to improve ADR
reporting have not been designed to specifically address the
known barriers. A 2020 systematic review of interventions
to improve ADR reporting concluded that their effectiveness
was modest and that there was a lack of consideration of
theoretical frameworks in the design of interventions [16,
17]. In addition, end-user input from healthcare profession-
als into the design of ADR reporting systems is lacking with
only the needs of regulatory agencies taken into account
[18]. As such, a knowledge gap exists in the creation of an
intervention that is designed specifically to address the key
determinants of behaviour change required to improve the
quantity and quality of ADR reporting.

This study investigated medical officer, nurse, and phar-
macist perspectives of ADR reporting in a hospital setting,
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so target areas can be identified to inform the development
of a tailored intervention to improve ADR reporting.

Methods
Study design

This was an embedded mixed methods study where a quali-
tative component was added to a primarily quantitative study
and the data were collected and analysed together [19]. We
conducted a cross-sectional survey of medical officers,
nurses, and pharmacists practising at Blacktown Hospital,
a tertiary referral hospital with 570 beds in Western Syd-
ney [20]. Currently, healthcare professionals in this hospital
report ADRs by completing a ‘blue card’ reporting form and
submitting it to the Australian regulator, the Therapeutic
Goods Administration (TGA), through an online portal, or
by email, fax, or post [21]. However, other aspects of patient
care in this hospital have migrated to electronic platforms
such as eMedical Records and eMedication Management.
Ethics was obtained from the Western Sydney Local
Health District (HREC reference: 2020/ETH00597).

Survey development

We were interested in 3 specific areas, namely, knowledge,
perspectives, and practices of ADR reporting based on a
previous survey conducted for community pharmacists prac-
tising in Australia [22]. In addition, development of the sur-
vey was also guided by the Theoretical Domains Framework
(TDF). The TDF was developed and validated by an inter-
national collaboration of behavioural scientists and imple-
mentation researchers to identify key factors that would
influence behaviour change among healthcare profession-
als [23]. This led to the establishment of 14 domain areas
including knowledge; skills; social/professional role and
identity; beliefs about capabilities; optimism; beliefs about
consequences; reinforcement; intentions; goals; memory,
attention and decision processes; environmental context and
resources; social influences; emotion; and behavioural regu-
lation, of which any one or combination of these domains
may be needed to cause behaviour change. The TDF has
been used extensively in healthcare research in Australia
to identify barriers that need to be addressed to increase
uptake of a new process or system. Examples include the
successful adoption of an electronic medicine management
system in hospitals, implementing a blunt chest injury care
bundle, and adopting guidelines for the management of acute
low back pain [24-26]. The TDF was selected as it identi-
fies a wide range of determinants of behaviour and can be
mapped to the behaviour change wheel to identify suitable
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behaviour change techniques (BCT) to inform interventions
for improving ADR reporting (Supplementary Index, Fig-
ure S1) [24].

A pool of questions for each of these areas was gener-
ated based on each of the 14 domains within the TDF, with
the question selection based on consultations with senior
clinicians from the investigators’ network with an interest
in this topic and practising in hospital nursing, pharmacy,
and medicine.

We created a draft survey tool containing questions
answered on a 5-point Likert scale from strongly disagree
to strongly agree and open-ended questions to collect addi-
tional information about ADR reporting. This was piloted
with a group of hospital pharmacists and nurses (n=35) for
feedback, and the wording of two questions was revised to
enhance their clarity to the audience. The final version of the
survey tool contained 25 items and is shown in Appendix S1
(Supplementary index).

Data collection and recruitment

All medical officers, nurses, and pharmacists at Blacktown
hospital were emailed an invitation to participate in this study
from their departmental director/manager. This email cor-
respondence contained the participant information sheet and
an electronic link to the survey. Posters with QR codes were
circulated around the hospital inviting participants to com-
plete the survey. Data were captured using the Research Elec-
tronic Data Capture (REDCap), which is a secure web-based
database application maintained by the University of Sydney.

Statistical analyses

Statistical analyses were conducted using IBM SPSS (ver-
sion 27.0) with significance levels set at P <0.05. Adjust-
ment for multiple comparisons was made using the Bon-
ferroni correction. Descriptive statistics were reported
using medians and interquartile range (IQR) as the Shap-
iro—Wilk and Kolmogorov—Smirnov tests displayed signifi-
cance indicating the data is not normally distributed. The
Kruskal-Wallis test was used for comparing the perspectives
towards ADR reporting between pharmacists, medical offic-
ers, and nurses, as well as those who reported ADRs versus
those who didn’t. Multivariate logistic regression was used
to identify factors that predict whether a healthcare profes-
sional reports an ADR.

Qualitative data from free text responses were analysed
using the conventional content analysis approach to identify
new themes and categories without bias towards pre-exist-
ing theories or frameworks on this topic [27]. Initially, the
researchers familiarized themselves with the data by repeat-
edly reading through the entire content to achieve immersion
and obtain an overall meaning. The data were then carefully

analysed by searching for terminology that may capture a
key thought or concept (sub-categories). Notes were made
for each of these concepts, and labels were then assigned
to help classify these into categories. This entire process
was conducted by 3 researchers (RL, KC, and CV) indepen-
dently. If there were discrepancies, the researchers discussed
these, and a consensus approach was taken.

The quantitative and qualitative data were then integrated
and mapped to each of the 14 TDF domains using a consen-
sus approach by 3 investigators (RL, KC, and CV). Quantita-
tive results that had a median score of 5 or greater (equiva-
lent to strongly agree on 5-point Likert scale) were included
in this integration phase. The domains were then classified
as target domains if 3 or more quantitative or qualitative
results were mapped to that domain. This helped to identify
the most important domains to target when designing future
interventions to improve ADR reporting.

Results

The survey was completed by 133 healthcare professionals
comprised of 16 pharmacists (12.0%), 76 nurses (57.1%),
and 41 medical officers (30.8%). Most respondents had
encountered ADRs in their clinical practice (66.4%) indi-
cating that they have either treated an ADR for a patient or a
patient reported an ADR to them in a consultation. However,
less than half of these healthcare professionals have reported
an ADR (41.8%). Over one third of healthcare profession-
als did not know how to report ADRs to the hospital safety
committee (34.3%) or the TGA (35.1%). Almost two thirds
of healthcare professionals (64.9%) indicated they had not
received any training on ADR reporting. The vast majority
(94%) were not aware of the recently introduced TGA black
triangle scheme, and very few were subscribed to receive
TGA safety alerts (15.7%).

Quantitative: differences among pharmacists,
medical officers, and nurses

Most healthcare professionals agreed that ADR reporting
is important for patient care (94.7%) and that they have a
professional obligation to report ADRs (94.0%). Pharma-
cists and nurses reported better knowledge on how to report
ADREs to the hospital safety committee as well as the TGA
than medical officers (reporting to hospital committee, 75%
and 76.3% vs 41.5%, P <0.001, and reporting to TGA,
100% and 72.4% vs 36.6%, p <0.001). Furthermore, more
pharmacists reported they had received training on ADR
reporting than medical officers (43.7% vs 22.0%, P=0.013).
Three quarters of pharmacists have reported an ADR, and
this was substantially more than medical officers (46.3%)
and nurses (31.6%) even though there were no differences
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among the three healthcare professional groups in encoun-
tering ADRS in their clinical practice (Table 1). Multivariate
logistic regression showed that knowing how to report ADRs
to the hospital committee (OR 4.56, 95%CI 1.95-10.7),
having been trained on ADR reporting (OR 2.72, 95%CI
1.29-5.77), and encountering ADRs as part of clinical prac-
tice (OR 10.3, 95%CI 3.59-29.4) were significant predictors
of making an ADR report (Table 2).

Quantitative: perspectives of healthcare
professionals towards ADR reporting

Healthcare professionals agreed that ADR reporting should
be made mandatory (median [IQR], 5 [3-5]) is important
for patient care (median [IQR], 5 [4, 5]) and that they have
a professional obligation to report ADRs (median [IQR], 5

Table 1 Characteristics of respondents by healthcare professional type

[4, 5]) with no significant differences in these perspectives
among physicians, nurses, or pharmacists. Healthcare pro-
fessionals believed they were more likely to report ADRs
if there was an electronic tool that automatically populates
information from existing datasets (median [IQR], 5 [4, 5]).
The median scores for the perspectives of healthcare pro-
fessionals towards ADR reporting are presented in Table 3.

Qualitative: content analysis

There were 110 healthcare professionals who responded to
the qualitative component of the survey. Their responses
were classified into 245 sub-categories. These were then
synthesized into 3 main categories: modifying the ADR
reporting process; enabling clinicians to report ADRs, and
creating a positive ADR reporting culture (Table 4).

Medical officer  Nurse Pharmacist Overall P value
N (%) 41 (30.8) 76 (57.1) 16 (12.0) 133
Median no. of years of clinical practice (IQR) 3.0 (1.0-5.5) 8.0 (3.0-14.75) 5.0 (1.5-10.75) 5(2-12)
Median no. hours per week (IQR) 40 (39-42.5) 40 (38-40) 40 (38-40) 40 (38-40)
Qualification
Undergraduate (%) 39.0 50.0 43.8 45.9
Postgraduate (%) 61.0 50.0 56.3 54.1
Know how to report ADRs to hospital safety committee
Yes (%) 41.5 76.3 75.0 65.4 <0.001?
No (%) 58.5 23.7 25.0 34.6 <0.001°
Know how to report ADRs to TGA
Yes (%) 36.6 724 100 64.7 <0.001%
No (%) 63.4 27.6 0.0 353 <0.001°
Received training on ADR reporting
Yes (%) 22.0 36.8 43.7 34.6 0.013%
No (%) 78.0 63.2 56.3 65.4
Aware of black triangle scheme in Australia
Yes (%) 2.4 3.9 18.8 5.3 n.s
No (%) 97.6 96.1 81.2 94.7
Subscribed to receive TGA safety alerts
Yes (%) 7.3 17.1 25.0 15.0 n.s
No (%) 92.7 82.9 75.0 85.0
Encountered ADR in clinical practice
Yes (%) 73.2 59.2 81.3 66.2 n.s
No (%) 26.8 40.8 18.8 33.8
Have reported ADR
Yes (%) 46.3 31.6 75.0 414 0.001°¢
No (%) 53.7 68.4 25.0 58.6

Significance value was set at 0.017 after applying the Bonferroni correction

n.s. not significant
*Medical officer vs pharmacist
"Medical officer vs nurse

“Nurse vs pharmacist

@ Springer



European Journal of Clinical Pharmacology (2022) 78:1165-1175 1169

Table 2 Factors associated with healthcare professional reporting of ADR

Factor Absolute number Crude odds ratio (95% CI) Adjusted odds ratio® P value
(Y/N) 95% CI)

Know how to report ADR to hospital safety 87 46 4.61 (1.99-10.7) 4.56 (1.95-10.7) <0.001

committee

Know how to report ADR to TGA 86 47 3.42 (1.55-7.61) 3.34 (1.49-7.46) 0.003

Received training on ADR reporting 46 87 2.60 (1.25-5.42) 2.72 (1.29-5.77) 0.009

Awareness of TGA black triangle scheme 7 126 9.43 (1.10-80.7) 9.25 (0.35-55.8) 0.25

Subscribed to receive TGA safety alerts 20 113 1.51 (0.58-3.92) 1.36 (0.51-3.67) 0.54

Encountered ADR in clinical practice 88 45 10.5 (3.79-29.2) 10.3 (3.59-29.4) <0.001

“results were adjusted for no. years of clinical practice, no. of hours per week, and highest qualification

Modifying the ADR reporting process

Modifying the ADR reporting process, particularly through
streamlining, improving, and mandating ADR reporting by
healthcare professionals, was the most identified category,
represented by 133 comments. Of these, there were 29 com-
ments specifically on ‘making the ADR reporting process
easier’ and 18 comments on making ADR reporting man-
datory through monitoring, protocols, or setting key per-
formance indicators. There were 11 respondents that high-
lighted forgetfulness at the time of ADR occurrence as a
barrier to reporting and that reminders would serve as an
important intervention to assist with the reporting process:

Make the whole process easier, formulate a protocol,
and screen databases using automation. (Medical officer,
respondent ID 052).

However, even if mandated, there remains several barriers
to this as there were 50 comments on a ‘lack of time and/or
resources to report ADRs:

Lack of time due to workload — staff won’t have time for
breaks. (Nurse, respondent ID 070).

Enabling clinicians to report ADRs

Enabling clinicians to report ADRs by increasing their knowl-
edge, awareness, and understanding of both the importance
and process of ADR reporting was highlighted by 96 respond-
ent comments. There were 62 comments that highlighted the
need to provide education around ADR knowledge and aware-
ness while 21 comments emphasized the importance of offer-
ing training sessions on the ADR reporting process. Thirteen
comments indicated any ‘uncertainty of a causal relationship
between the ADR and the medicine’ and ‘non-serious reports’
would be barriers to submitting an ADR report:

Being unsure of the causal relationship between the reaction
and the drug, as well as often needing to confer with other health-
care professionals about whether or not they would consider
something to be an adverse drug reaction or a natural progres-
sion of a patient’s condition. (Pharmacist, respondent ID 003).

Creating a positive ADR reporting culture

Creating a positive ADR reporting culture was highlighted
by 16 comments as being important to facilitate ADR report-
ing. These include providing encouragement for colleagues
to report ADRs (n=7), providing acknowledgement and/or
feedback for reported ADRs (n=3), and incentivizing the
reporting of ADRs (n=4). Fear of legal repercussions was
identified as a barrier to creating that positive ADR report-
ing culture (n=2):

Reporting culture will definitely help increase rates of
ADR reporting, this will need to be facilitated/encouraged/
embedded by senior clinicians/managers/executives. (Phar-
macist, respondent ID 001).

Integration: mapping of quantitative
and qualitative results into domains within the TDF

Quantitative items with scores >4 and categorized quali-
tative results were mapped to 9 TDF domains: knowl-
edge; social/professional role and identity; beliefs about
consequences; reinforcement; intentions; memory, atten-
tion and decision processes; environment context and
resources; social influences; and behavioural regulation.
From this, the 3 domains selected as targets for future
interventions to improve ADR reporting were determined
to be knowledge [7 results]; environment context and
resources (7 results); and beliefs about consequences (4
results) — see Table 5.

Discussion

This study identified several influences on clinician behav-
iour that need to be addressed in any future intervention
designed to improve ADR reporting, in particular, knowl-
edge, the work environment/resources, and beliefs about
consequences.
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Table 3 Perspectives of medical officers, nurse, and pharmacists towards ADR reporting (1-5 Likert scale)

Question (TDF domain) Median Median (IQR), Median (IQR), nurse Median
(IQR), medical officer (IQR),
overall pharmacist

Reporting ADRs is important for patient care (beliefs about 5 (4-5) 4 (4-5) 5(4-5) 5(4-5)

consequences)

Reporting ADRs should be mandatory for HCPs (behavioural 5 (4-5) 4 (4-5) 5(4-5) 4.5 (4-5)

regulation)

I have a professional obligation to report ADRs (social/professional 5(4-5) 4 (4-5) 5 (4-5) 5 (4-5)

role and identity)

The safety profile of medicines is well characterized by the time it is 4 (3-4) 3(3-4) 4 (3-5) 3(2-4)

marketed (knowledge)

I’'m interested in reading about ADRs in medical literature 4 (3-5) 4 (3-4) 4 (3-5) 4.5 (4-5)

(reinforcement)

I’m more likely to report ADRs if:

There was an incentive (reinforcement) 3(3-4) 3(2-4) 3(34) 3(2-4)

There was an electronic tool that automatically populates 5(4-5) 4 (4-5) 5 (4-5) 5 (4-5)
information from existing datasets (environment context and
resources)

I’m mandated to report and there is a consequence if I don’t (beliefs 4 (3—4) 4 (3-4.5) 4 (34) 4 (3-4.75)
about consequences)

There was a hospital protocol mandating ADR reporting 4 (3-5) 4 (3-4) 4 (3-4.75) 4 (4-5)
(behavioural regulation)

I see that there are other HCPs reporting ADRSs (social influences) 4 (4-5) 4 (4-4) 4 (3-5) 4 (3-5)

There was a reminder (environment context and resources) 4 (3-4) 4 (3-4) 4 (3-4) 4 (2.25-5)

It was serious and unexpected (beliefs about consequences) 5(4-5) 5(4-5) 4 (4-5) 5 (4-5)

It was for a new medicine (intention) 4 (3-5) 4 (4-5) 4 (3-5) 5 (4-5)

It has a strong causal association with the medicine (beliefs about 4 (3-5) 4 (4-5) 4 (3-5) 4 (3.25-5)
consequences)

There is someone monitoring our ADR reporting (behavioural 4 (3-4.5) 4 (3-4) 4 (34) 4 (3.25-5)
regulation)

I receive an acknowledgement (reinforcement) 4 (3-4) 4 (3-4) 4 (34) 30334

I’m less likely to report ADRs because:

I don’t have the time (environment context and resources) 324 4(2.54) 3124 4(2.254)

I fear there may be legal repercussions (beliefs about consequences) 2 (2-3) 2 (2-3) 3(2-3) 2(1-2)

There are no results or actions taken based on ADRs I report 3(2-4) 3(2-4) 3(2-4) 3(2-4)
(beliefs about consequences)

I forget to report at the time (memory, attention, and decision 324 324 3124 4 (34)
processes)

It was non-serious and expected (knowledge) 3(2-4) 4 (3-4) 3(2-4) 4 (34)

I don’t have enough information to warrant a report (environment 3(3-4) 3(3-4) 3(24) 4 (2.25-4)
context and resources)

I don’t know how to report (skills) 3(2-4) 4 (3-4) 3(2-4) 2 (2-3)

I’m uncertain of the causal relationship (knowledge) 3(3-4) 4 (3-4) 3(2-4) 3(2.25-4)

I would rather have it published in the medical literature 3(2-3) 3(34) 3(2-3) 2 (1-2.75)
(intentions)

I don’t know when I'm supposed to (knowledge) 3(4) 4 (3-4) 3124 2 (1.25-3)

It won’t make a difference (optimism, beliefs about consequences) 3 (2-3) 324 3(2-3) 2 (1-3.75)

My colleagues don’t (social influence) 3(2-3) 324 3(2-3) 2 (1-3.75)

It would cause stress and burnout in my workload (emotion) 324 324 3(24) 2.5 (1.25-3.75)

I have been encouraged not to (social influence) 2 (1-3) 2 (1-3) 2 (2-3) 2 (1-2)

IQR interquartile range
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Table 4 Categorization of
qualitative data

Category and sub-categories (number of respondent comments and TDF domain)

Modifying ADR reporting process

Automate the reporting process (n=6) (environment context and resources)

Make ADR reporting mandatory/through protocols (n=18) (behavioural regulation)

Use electronic tools/software to assist ADR reporting (n=>35) (environment context and resources)
Lack of time to report ADRs (n=150) (environment context and resources)

Forget to report ADRs (n=7) (memory, attention, and decision processes)

Make ADR reporting easier (n=29) (environment context and resources)

High workload/lack of resources (n=14) (environment context and resources)

Creating reminders to assist ADR reporting (n=4) (environment context and resources)

Enabling clinicians to report ADRs

Provide education to drive knowledge and awareness of ADR reporting (n=062) (knowledge)
Provide training on ADR reporting process (n=21) (knowledge)

Uncertain of causal relationship to warrant an ADR report (n=10) (knowledge)
Non-serious ADRs do not need to be reported (n=3) (knowledge)

Creating a positive ADR reporting culture

Providing acknowledgement/feedback for reported ADRs (n=3) (reinforcement)
Incentivize the reporting of ADRs (n=4) (reinforcement)

Fear of legal repercussions for reporting ADRs (n=2) (beliefs about consequences)
Provide encouragement for colleagues to report ADRs (n=7) (social influences)

We have applied the first two steps of French et al.’s [28]
four-step model for change; the identification of (1) what
and who needs to change, (2) what barriers and facilitators
need to be addressed, (3) what interventions could be used
to overcome the barriers, and (4) the evaluation of any inter-
vention [28]. This study identified that (1) staff and systems
within the workplace need to change and (2) barriers to be
addressed include knowledge, environment, reinforcement,
and memory. The next step would be to create a multifaceted
intervention designed to overcome these barriers utilizing
education, training, and environmental restructuring [29].

Knowledge was a key gap identified as over one third
of respondents did not know how to report ADRS to either
their hospital safety committee or the Australian regulator,
while sub-categories collected from qualitative comments
include the need to provide education and training on the
importance of ADR reporting and process. This is consistent
with previous studies which showed that a significant num-
ber of healthcare professionals were not educated or trained
on ADR reporting, impacting their ability to report ADRs
in their clinical practice [11, 22]. Consideration needs to be
given in including ADR reporting into the curriculums of
university healthcare degrees as well as part of continuing
education workshops for healthcare professionals. Further-
more, training on ADR reporting can be included as part
of the onboarding process for new healthcare professionals
employed in a hospital setting.

Environment context and resources was also influ-
ential in healthcare professionals reporting of ADRs.
Most healthcare professionals agreed that they would be
more likely to report ADRs if the process was amended
by adopting an electronic tool that is capable of automa-
tion. In addition; ‘modifying the ADR reporting process’

through making reporting mandatory, automating the
reporting process, and utilizing electronic tools/software
was proposed to facilitate ADR reporting. This is consist-
ent with other literature which showed considerable inter-
est among healthcare professionals towards uptake of new
technologies to assist with ADR reporting [30]. A 2020
systematic review also showed that electronic strategies
were more successful at improving ADR reporting rates
than traditional interventions such as providing education
and training [16]. However, it is also important to note that
mandatory ADR reporting has not been shown to signifi-
cantly improve ADR reporting in jurisdictions that have
adopted this as it causes an excessive burden [31]. There-
fore, any future interventions designed to improve ADR
reporting should be developed around a digital framework
to simplify and automate the process.

Lack of time, resources, and high workload were also
identified as significant barriers to ADR reporting. This was
expected as healthcare professionals are more likely to focus
on treating the ADR at the time of occurrence, rather than
thinking about reporting it. This is reinforced by staff indi-
cating they are more likely to report ADRs if a reminder was
created within the ADR reporting pathway. These results
are also consistent with previous studies which showed that
lack of time and resources are key issues that need to be
overcome to encourage ADR reporting [32-36]. In addition,
qualitative studies in Canada showed that reporting required
duplication of documentation resulting in time constraints,
and many ADR reporting systems were too complex and
poorly fitted into clinical practice [14, 15]. Therefore, sim-
plification of the reporting process so that ADR reporting
is not perceived as an administrative burden is an essential
consideration when designing future interventions.
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Beliefs about consequences were the final target domain
assessed as relevant to inform future interventions to
improve ADR reporting. The quantitative results clearly
showed that healthcare professionals were more likely to
report ADRs if it was serious and unexpected or if there was
a strong causal relationship between the medicine and the
ADR. This may be due to the perception that regulators are
more likely to take action and their report will be of con-
sequence to characterizing the safety profile of the suspect
medicine. In addition, a very strong perception that ADR
reporting is important for patient care was identified. This
was reinforced by the finding that HCPs in our study felt a
very strong professional obligation to report ADRs. How-
ever, there were a couple of respondents who noted in the
qualitative comments that fear of legal repercussions was a
barrier for them to report ADRs despite a very neutral effect
when this question was asked in the quantitative component
of the survey.

The three TDF domains identified in this study were also
identified in a 2015 Iranian study by Mirbaha et al. involving
hospital pharmacists and nurses [10]. In that study, respond-
ents admitted that they had low awareness on what ADRs
should be reported (poor knowledge) and that special educa-
tion and training should be provided on what and how ADRs
should be reported. Within the domain of environment con-
text and resources, the authors identified lack of time, com-
plicated administrative procedures in the reporting process,
and limited access to appropriate resources for submitting
ADR reports, which were similar themes captured in our
study. In the area of beliefs about consequences, comments
around the importance of ADR reporting to enhance patient
care and quality use of medicines were identified, which
was also similar to our study. Mirbaha et al. also mapped
their results to 3 additional TDF domains which were not
classified as target domains in our study; these were skills,
intention, and social influences. These differences may be
explained by the different hospital working environments
and culture experienced by clinicians in the management of
ADR reporting.

Future intervention at the study site to improve ADR
reporting must adopt a multifaceted approach using mecha-
nisms known to address the identified barriers [16, 37]. An
electronic tool incorporating automation and integration
with existing hospital electronic health records/medication
management systems can be deployed to help simplify the
ADR reporting process to save time and resources, address-
ing the needs within the domain of environment context and
resources. A systematic review showed that digital reporting
tools were moderately successful with a doubling in the quan-
tity of ADR reports; however, these tools required promo-
tion to healthcare professionals [38]. Therefore, educational
sessions on the importance and process of ADR reporting
should be combined with any training sessions on how to use

Target
domain
(Y/N)

Provide encouragement for colleagues to report ADRs
Make ADR reporting mandatory through protocols

Qualitative result(s)

Facilitators:
Facilitators:

Quantitative result(s)
score 5 out of 5)

can cause individuals to change their thoughts, feelings,

or behaviours)
experiential, behavioural, and physiological elements, by
which the individual attempts to deal with a personally

significant matter or event)
or changing objectively observed or measured actions)

14. Behavioural regulation Anything aimed at managing Reporting ADRs should be mandatory for HCPs (median

12. Social influences (those interpersonal processes that
13. Emotion (a complex reaction pattern, involving

Table 5 (continued)
Domain (description)
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the new ADR reporting system. This would enable clinicians
to report ADRs and address the gaps within the knowledge
domain. Finally, a focus should be placed on ADR reporting
for reactions that are serious, unexpected, and/or has a strong
causal relationship with the suspect medicine. This would
assist regulators with identifying new safety issues for medi-
cines and fully characterize their safety profile.

Study limitations

One of the key limitations for this study was the limited sam-
ple size of 133 healthcare professionals at a single hospital,
indicating that these results may not be representative of the
perspectives of all clinicians. This also had an impact on the
results of the logistic regression as shown by the relatively
wide confidence intervals. The low rate of participation was
mainly due to the challenges of lock-down due to surging
COVID-19 cases in Australia at the time this survey was
deployed. Secondly, respondents completing this survey may
be subject to social desirability bias [39]. Some healthcare
professionals may feel guilty for not reporting ADRs and
therefore are not likely to admit this. In addition, the respond-
ents may have provided ‘socially desirable’ responses about
their perspectives towards ADR reporting resulting in inflated
scores in this area. However, the use of anonymized surveys
may have reduced the impact of this bias. Thirdly, this study
focused its enquiry specifically on behaviour change, which
limited the exploration of other important factors such as
end-user involvement in the design of any future ADR report-
ing tool. This is critically important as the needs of frontline
clinicians must be considered to ensure any future interven-
tions are successful. A study undertaken to pilot an electronic
health record-based ADR reporting form with pharmacists
showed that this was a critically important step to help inform
the design and enhance the functionality of these features
prior to its full implementation [40].

Conclusion

A substantial proportion of healthcare professionals do not
report ADRs. By using behaviour change theory, the factors
associated with ADR reporting were mapped to three target
domains of knowledge, environment context and resources,
and beliefs about consequences. A multifaceted intervention
addressing these domains should be implemented to insti-
gate behaviour change in healthcare professionals’ reporting
of ADRs.

Supplementary information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00228-022-03326-x.
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