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ABSTRACT
Background: Systematically registering ADRs in electronic health records (EHRs) likely contribute to 
patient safety as it enables the exchange of drug safety data. Currently, ADRs registrations by healthcare 
professionals (HCPs) is suboptimal. This study aimed to identify barriers and facilitators perceived by 
HCPs to register ADRs systematically in EHRs.
Research Design and Methods: A qualitative study with individual interviews was conducted among 
specialist physicians and hospital pharmacists from 10 different Dutch hospitals. A semi-structured 
interview guide was used to identify experienced barriers and facilitators for systematically registering 
ADRs. Data was analyzed following thematic analysis. Themes within barriers and facilitators were 
aligned with the Capability–Opportunity-Motivation–Behavior (COM-B) framework.
Results: In total, 16 HCPs were interviewed. Identified barriers were: lack of knowledge to recognize 
ADRs, time constraints, inadequate IT system, lack of support, stuck in routine, and not recognizing the 
importance of registering ADRs. Identified facilitators were: enhanced knowledge and awareness of 
ADRs, functional IT systems, expanding accountability for registration, and motivation toward 
registering.
Conclusions: Barriers and facilitators for registering spanned all aspects of the COM-B model and 
occurred in individual, social and environmental domains. Addressing these aspects could improve the 
registration of ADRs and may contribute to patient safety.
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1. Introduction

Patients who use medication frequently experience adverse 
drug reactions (ADRs), resulting in increased morbidity, mor
tality, and increased healthcare consumption [1]. It is esti
mated that ADRs account for 5% of all unplanned hospital 
admissions in the European Union and approximately 197,000 
deaths annually [2–4]. Elderly are especially vulnerable where 
even around 9% of hospital admissions are caused by ADRs, of 
which some could be prevented [5].

Systematically registering ADRs can be described as using 
a standard template or separate field in electronic health 
records (EHRs). In this way registration of ADRs, may prevent 
hospital admission that are caused by ADRs or repeat ADRs. 
Previous studies showed that repeat ADR related hospital 

admission have increased in elderly and among patients with 
re-dispensed medication, around 10% experienced repeat 
ADRs [6,7]. According to van der Linden et al. around 
a quarter of the medications that are discontinued during 
hospitalization due to an ADR are prescribed again within six 
months after discharge [8]. Insufficient registration of ADRs 
and lack of communication to other relevant healthcare pro
fessionals may contribute to safety risks for patients and 
potential hospital admissions. Systematically registering ADRs 
in EHRs and communicating this information to other relevant 
healthcare professionals could facilitate in the prevention of 
ADR related hospital admissions [9,10].

Systematically registering ADRs in EHRs could also be ben
eficial for other purposes, such as patient registries, research, 
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and pharmacovigilance purposes, as it provides real world 
drug safety data. The teratogenicity of thalidomide during 
the sixties causing birth defects illuminated the importance 
of independent monitoring of medication after market 
approval. It changed the pharmacovigilance system, and spon
taneous reporting of ADRs became organized and regulated 
[11]. National pharmacovigilance centers, such as the 
Netherlands’ Pharmacovigilance Center Lareb, gathers and 
analyze ADR information from patients and healthcare profes
sionals and provide up-to-date information on market- 
approved medication. However, underreporting of ADRs is 
still a continuing problem, and as a result, important informa
tion on ADRs comes together slowly, resulting in limited 
insights in medication safety profiles [1,12,13]. Systematically 
registered ADRs in EHRs contain real-time, real-world clinical 
data that could offer a possible, more proactive approach to 
pharmacovigilance [14,15].

To improve the registration of ADRs, one needs to under
stand why healthcare professionals do not register ADRs sys
tematically. Information on reasons thereof or considerations 
to improve registration is currently lacking. Therefore, this 
study aimed to identify barriers and facilitators, perceived by 
hospital-based healthcare professionals in The Netherlands, to 
register ADRs systematically in EHRs.

2. Methods

2.1. Theoretical model

The healthcare professional’s behavior to register ADRs system
atically can be influenced by different determinants, including 

individual characteristics and those that involve the external 
environment. The COM-B model is a comprehensive model 
that covers both determinants and consists of three compo
nents: Capability, Opportunity, and Motivation [16]. Each com
ponent can be subdivided into two subcategories (Figure 1)

Capability is defined as individual knowledge and skills. 
A person should have the right psychological and physical 
capability to engage in the required specific behavior. 
Opportunity is defined as all factors that lie outside a person 
and can be physical or social. Physical opportunities can be 
provided by the environment, such as material resources or 
time, and social opportunities involve culture or social norms. 
Motivation can be automatic or reflective. Automatic motiva
tion is described as the brain processes that direct behavior 
like impulses or habits. Reflective motivation can be affected 
by beliefs about consequences and planning [16,17]. 
According to this model, behavior results from the interaction 
between these components and behavior can also influences 
these individual components. The COM-B model is frequently 
used to identify barriers and facilitators to behavior change 
and was therefore selected for this study [16–20]. In this study, 
the COM-B model was used to develop the questionnaire and 
categorize the emerging barriers and facilitators perceived by 
healthcare professionals.

2.2. Study design and participants

A qualitative study with semi-structured interviews was con
ducted with healthcare professionals from 10 Dutch hospitals 
between January 2021 and March 2021. Specialist physicians 

Figure 1. The COM-B model [16].
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regularly prescribing medication for chronic diseases and hospital 
pharmacists were eligible for inclusion. Purposive sampling was 
used to select eligible participants from the network of the Dutch 
pharmacovigilance center Lareb. Participants were invited by 
e-mail and asked to recommend other healthcare professionals 
for participation. Eligible participants came from three academic 
hospitals (Amsterdam UMC, Erasmus MC, Radboud UMC) and 
seven general hospitals (St.Antonius Hospital, Bernhoven 
Hospital, Catharina Hospital, Haga Hospital, Jeroen Bosch 
Hospital, Maxima Medical Center, and Medical Spectrum 
Twente). Verbal consent was obtained from all participants before 
the start of the interview and included in the transcripts which 
were sent back for consent.

2.3. Data collection

Individual, face-to-face interviews were conducted by video 
calls by a researcher (IG) using a semi-structured interview 
guide. The research team (IG, NJ, CB) developed the interview 
guide during several discussion rounds. Questions were cate
gorized into the COM-B model (Appendix 1) to cover all three 
components.

Two pilot interviews with a specialist physicians and hospi
tal pharmacist were held to test the interview guide on com
prehensibility and clarity. Participants provided feedback on 
the interview guide, and after some minor adjustments, 
regarding the question about the purpose of registering, 
a final version was made.

During the interview, participants were questioned about 
their current behavior to register an ADR systematically in the 
EHR, including perceived advantages and disadvantages. This 
was followed by questions about experienced barriers and what 
could help to overcome these barriers. Data was collected until 
saturation (i.e. when no new themes, findings, or concepts 
emerge) was reached. Interviews were audio-recorded and tran
scribed verbatim by IG and send back for their consent.

2.4. Data analysis

Data were analyzed using inductive thematic analysis to iden
tify themes emerging from the data using the software pro
gram NVivo (release 1.3) [21,22]. First, three researchers (IG, NJ, 
CB) independently coded the first transcript. Open codes were 
compared and discussed until all consensus was reached. After 
that, two researchers (IG and NJ) open coded a second tran
script which was reviewed by CB and discussed until all 
agreed. The following transcripts were coded by IG and 
reviewed by NJ. Then, open codes were placed into categories 
following axial coding by IG and reviewed by NJ and CB. 
Lastly, axial codes were placed into overarching themes by 
the researchers individually and discussed with all authors 
until agreement on the final themes was reached. The final 
themes were subsequently placed into the COM-B model.

3. Results

In total, 39 healthcare professionals were approached for par
ticipation, of whom 16 agreed to participate. After interview
ing eight specialists and eight hospital pharmacists, 

information saturation was reached. Interviews lasted between 
20 and 42 minutes. The demographic characteristics of the 
participant are listed in Table 1.

Participants had different behavior regarding systematically 
registering ADRs in EHRs. Some of them registered ADRs system
atically, addressed the added value and did not perceive any 
barriers. Conversely, other participants never registered ADRs 
systematically and were not familiar with it. According to one 
pharmacist, inadequate registration is a common problem that 
leads to substantial loss of information which can have conse
quences for patient safety. It was acknowledged that the regis
tration of ADRs should be improved:

For instance, when an ADR occurs during hospitalization. Only 50% 
of these ADRs were captured in a medical letter were sent to the 
general practitioner. About 20% of the information in the letter is 
transferred to the system of the general practitioner. 50% of the 
information about ADRs is already lost because of not registering it 
systematically in the electronic health record. So there is a massive 
loss of information and this could have disastrous consequences 
for the patient. (Hospital pharmacist) 

Themes reflecting barriers and facilitators perceived by parti
cipants were placed under the corresponding component of 
the COM-B model (Table 2). These themes will be discussed 
accordingly and illustrated with quotes. Figure 1 shows which 
domains influence the behavior of registering.

The two inner layers represent the three components of the 
COM-B model, including the subcategories. The different 
domains, that emerged from the interviews, are placed at 
the corresponding component and subcategory of the COM- 
B model in the outside layer.

3.1. Capability (psychological)

3.1.1. Barrier
3.1.1.1. Lack of knowledge to recognize ADRs. Multiple 
participants indicated that they, or others, lacked sufficient 
knowledge to recognize and thus register ADRs. It was dis
cussed that identifying ADRs is challenging as its clear associa
tion with medication use is not always seen. As a result, ADRs 
were not registered when participants were not entirely sure 

Table 1. Participants characteristics (n = 16).

Characteristic Number (n = 16)

Gender  
Male  
Female

7 
9

Profession 

● Specialist physician

Dermatologist  
Gastroenterologist  
Psychiatrist  
Pulmonologist  
Rheumatologist 

● Hospital pharmacist

4 
1 
1 
1 
1 
8

Years of work experience in hospital 

● 0–9
● 10-19
● 20–30
● > 30

4 
6 
4 
1
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about their causality. Especially previous unknown ADRs were 
often not recognized by healthcare professionals:

It would be easy if a patient would take medication and an hour 
later, there is a reaction. However, it is often not that easy and 
there are many possible causes for that reaction. Most of the time, 
there is a lack of doing the right checks to confirm that your 
prescribed medication causes it. That makes registering sometimes 
difficult. (Hospital pharmacist) 

The decision is often based on knowledge about ADRs. So if some
thing happens, and I know it is a well-known ADR associated with 
the current medication, the chance of identifying it as an ADR is 
more likely. When it is something unexpected and I do not associ
ate with the medication at all, the chance that I will recognize it as 
an ADR and register it is very small. (Specialist physician) 

3.1.2. Facilitator
3.1.2.1. Enhanced knowledge and awareness of ADRs. To 
enhance knowledge of registering ADRs systematically, some 
participants discussed that education for healthcare profes
sionals could serve as a facilitator to provide information 
about how ADRs are developed over time and how to identify 
their relationship with medication. It was also suggested that 
stimulants by other specialists or colleagues could facilitate in 
increasing the awareness toward registering ADRs systemati
cally in the EHR:

There is far too little attention for ADRs. Not only for registering 
them but also for ADRs in general. Far too little attention is paid to 
this in the education of hospital pharmacist . . . actually, there is no 
attention for this aspect. It is not an integral part of the education. 
(Hospital pharmacist) 

We try to educate and stimulate students or specialists in training 
by explaining to them which questions to ask patients about ADRs. 
(Specialist physician) 

3.2. Opportunity (physical)

3.2.1. Barriers
3.2.1.1. Time constraints. Healthcare professionals experi
enced lack of time as main barrier for registering ADRs. This 
was related to the effort needed to obtain detailed 

information from the patient about the ADR and the subse
quent registration of all information in the EHR:

In my opinion, registering the ADR systematically during a consult 
is time consuming. (Specialist physician) 

You want to do it in a structured way, so you want to know 
whether the patient experienced ADRs. If that is the case, then 
you want to know when it started, how serious it was, how long 
the symptoms did last, what action had the patient undertaken, 
and did it help? All of these questions should be asked, which is 
time consuming and is often not achievable in our busy schedule 
in clinical practice. (Specialist physician) 

3.2.1.2. Inadequate IT system. Participants addressed that 
the current IT system was not adequately facilitated for easy 
registration. The ADR field has limited accessibility during 
consultations and was not easy to fill in, becoming a barrier 
for registering. Many participants valued information 
exchange with other healthcare providers in other settings 
for adequate guidance on patient’s medication use. 
However, they acknowledged that the current IT system is 
not interchangeable with other systems, which also hindered 
the motivation for registration in the used system:

The way the ADR field is put together can help but sometimes also 
hinder registering an ADR. It takes time to find the right place to 
register it and then you must fill in several questions before it is 
registered. In that way, your system does not facilitate it appro
priately. (Specialist physician) 

You should look at a way to share this information. You register it 
in your own system, but you can’t share this information easily 
with Lareb or other healthcare professionals. (Hospital pharmacist) 

Some healthcare professionals worried about the number of 
alerts that would be automatically generated when all ADRs 
would be registered, because the ADR field is linked to med
ication monitoring in the drug prescription system:

Sometimes it is really annoying to find out that there is an irrele
vant alert that pop-ups in your system. If you look at how often 
you deal with an allergy or ADR that results in switching of the 
medication. It hardly happens. (Hospital pharmacist) 

3.2.2. Facilitator
3.2.2.1. Expanding accountability for registration. A facil
itator that emerged from the time constraint barrier was to 
have a specific ADR specialist who identifies ADRs and regis
ters them in the ADR fields, outside the current patients- 
specialist consultation. Some participants suggested that the 
patient could have responsibility for ADR registration by filling 
in questions about occurred ADRs, in a form or a mobile 
phone app, whereafter it is sent to the EHR and checked by 
the attending specialist:

To facilitate proper registering of ADRs, you may need to choose 
a specific person for this. So if you want to register ADRs, you have 
to remove that part out of the consultation moment and have it 
done and registered by another person in a different place. 
(Specialist physician) 

You are not going to ask all these ADR related questions to the 
patient during the consultation, but you are going the use the 
information that is already there because the patient has filled in 
a questionnaire. In that way your time during the consultation is 

Table 2. Barriers and facilitators perceived by participants categorized into the 
corresponding COM-B model component.

COM-B 
component Barrier Facilitator

Capability 
(physical)*

- -

Capability 
(psychological)

Lack of knowledge to 
recognize ADRs

Enhanced knowledge and 
awareness of ADRs

Opportunity 
(physical)

Time constraints 
Inadequate IT system

Expanding accountability for 
registering Functional IT system

Opportunity 
(social)**

Lack of support -

Motivation 
(reflective)

Importance is not 
recognized

Motivate registering

Motivation 
(automatic)**

Stuck in routine -

*No barriers and facilitators related to capability (physical) were discussed 
during the interviews. 

**No facilitators related to opportunity (social) and motivation (automatic) were 
discussed during the interview 
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much more efficient, because you do not have to use the time to 
ask about ADRs. (Specialist physician) 

3.2.2.2. Functional IT system. Predominantly, all healthcare 
professionals emphasized the need for an adequate IT system 
that facilitates ADR registering. For instance, having functional 
fields that are easy and quick to access during a consultation 
and assisting in registering ADRs. Participants valued a single 
national system that facilitates information exchange with other 
relevant healthcare professionals in primary or secondary care:

Very specifically, I think you should be able to register it with just 
a few clicks. So when I’m informed about an ADR, I open the ADR 
field and I should be able to go through it in 5 to 10 seconds with 
just 3 to 4 clicks. (Specialist physician) 

I do not understand that in the Netherlands, with all its advanced 
systems, this kind of simple information cannot be exchanged 
between healthcare professionals. It should be registered in 
a way that everyone, who is involved in the healthcare of 
a patient, has access to it. (Specialist physician) 

3.3. Opportunity (social)

3.3.1. Barrier
3.3.1.1. Lack of support. Participants experienced a lack of 
support from colleagues, as well as professional organizations, 
as a barrier for registering. According to some participants, the 
lack of protocols or guidelines emphasizing the need for ADR 
registering facilitated by hospitals or on nation-level likely 
hampered registration for many healthcare professionals:

It would help a lot to understand why you should register an ADR. 
If you understand how an ADR occurs and what you may prevent 
by registering it, that would really help. So I think there is far too 
little attention from the Royal Dutch Pharmacists Association and 
Dutch Hospital Pharmacist Association for that. Far too little atten
tion. (Hospital pharmacist) 

Almost everything is written down in guidelines and protocols. An 
important integral part is how we, as healthcare professionals, deal 
with the registering of ADRs . . . There are no protocols or guide
lines in hospitals. That is my experience, and I have worked in a lot 
hospitals. (Hospital pharmacist) 

3.4. Motivation (reflective)

3.4.1. Barrier
3.4.1.1. Importance is not recognized. Not recognizing the 
added value of registering ADRs systematically was a barrier 
toward registering. Often, benefits for patients, optimization of 
future treatments, and research purposes were not seen. Some 
participants acknowledged that common, mild or moderate 
ADRs are part of the treatment, and they perceived no need to 
register these, which resulted in insufficient registration:

You also need to see the importance of completing the separate 
ADR field. I really wonder if everyone sees the importance. If 
a specialist decides to discontinue a specific medicine, he may 
think: ‘why should I register this in a separate field?’ I understand 
that question, but the next person also wants to know because 
otherwise, he might prescribe the medication again. (Hospital 
pharmacist) 

Patients who take NSAIDs have stomach issues 20-30% of the time, 
so there is limited added value of registering that. You can register 

those ADRs, but it takes much time. It will not change the percen
tage that is affected by this ADR. So it does not add value to keep 
track of those kinds of ADRs. (Specialist physician) 

3.4.2. Facilitator
3.4.2.1. Motivate registering. To overcome this barrier, par
ticipants believed that to improve registration, motivation 
thereof should be increased. This could be done by emphasiz
ing the added value, such as drug safety monitoring, decision 
support for the following specialist, or to conduct research for 
larger patient groups:

It can be beneficial for the patients’ treatment if you properly 
register that he developed diarrhoea caused by metformin, 
although it is a very well-known ADR. If someone new is going to 
change the medication for diabetes, he is aware of the fact that 
metformin is not the right choice for that patient. (Hospital 
pharmacist) 

Once you properly register it, you can do some retrospective 
research with it. Today ‘Big Data’ is very popular. If you register 
ADRs in a structured way, you can also do something with that 
information and prepare guidelines to avoid them in the future. 
(Specialist physician) 

3.5. Motivation (automatic)

3.5.1. Barrier
3.5.1.1. Stuck in routine. According to some participants, 
many healthcare professionals are used to record everything 
about a patient and their treatment in the clinical note. 
Registering an ADR in a separate field in the EHR is not part 
of this daily routine, which resulted in a barrier for registering:

I think that the biggest barrier is that it is not part of the workflow, 
part of the normal work process. (Hospital pharmacist) 

Typing in the clinical note is just easier. Otherwise, you have to find 
the right place to register something and sometimes it is not in 
a logical place in the system. (Specialist physician) 

4. Discussion

The results of this qualitative study provide insight into the 
perspectives of healthcare professionals on barriers and facil
itators of systematically registering ADRs in hospital EHRs. The 
emerged barriers and facilitators occurred at all three compo
nents of the COM-B model, but they did not span all subcate
gories. Barriers for registering emerged at the opportunity 
level such as time constraints, an inadequate IT system and 
lack of support. There were also barriers at motivational and 
capability level including being stuck in daily routines and not 
having the right knowledge of recognizing ADRs. To facilitate 
in registering of ADRs, different solutions were suggested on 
different components of the COM-B model, such as improve
ment of the IT system and expanding the accountability for 
registration of ADRs.

The COM-B model indicates that the behavior of healthcare 
professionals regarding registering ADRs consists of an interaction 
of capability, opportunity, and motivation. Interventions need to 
change one or more of these components for behavior to change. 
This study suggests that it can start with increasing the general 
awareness of ADRs and the importance of registering them to 

EXPERT OPINION ON DRUG SAFETY 5



stimulate the willingness and motivation to enhance registering. 
Having a facilitated IT system, that is easy to access during daily 
consultations, including information about the impact of the ADR 
on the patient, could improve the registering of ADRs.

Overall, the findings of this qualitative study indicate that 
systematically registering ADRs should primarily add value to 
the process of medication prescribing and patient safety. 
Improvements of the IT system in the EHR could facilitate the 
exchange of registered ADR information with other relevant 
healthcare professionals which may prevent resuming medica
tion that caused ADRs. For secondary use, registered ADR data 
in EHR could facilitate drug safety research and pharmacovigi
lance activities. This is in accordance with previous studies that 
showed the relevance to these purposes of registering ADRs in 
EHRs [14,23,24]. Trifirò G et al. indicates that registering ADRs in 
EHRs can result in the availability of large amount of data and 
gives the opportunity to study drug safety on a wider scale. 
However, it is important that this data on ADRs is of high quality 
(i.e. recognize the causality of the occurred ADR) which is in 
accordance with a barrier (lack of knowledge to recognize ADRs) 
that emerged from this study [25].

Differences in perspectives and behavior regarding registering 
ADRs in ADR fields were attributable to variation in EHR systems. 
Most participants mentioned that registering ADRs in a separate 
field was not incorporated in their daily routine, so ADRs were 
often registered in a way that is simple and convenient to the 
healthcare professional. This was in line with previous research 
[26]. Van der Linden et al. showed that systems can differ in the 
way ADRs are documented as well as how they alert to drug 
represcription [9]. Just as in our study, it stresses the need for an 
optimized system to document ADRs and sharing this registered 
information with all relevant healthcare professionals.

To the best of our knowledge, no studies have been con
ducted to identify barriers and facilitators for registering ADRs 
systematically by hospital pharmacists and specialist physi
cians in hospital EHRs. However, some other studies have 
described barriers and facilitators to spontaneous reporting 
of ADRs by healthcare professionals to pharmacovigilance 
centers [4,27,28]. These studies showed various reasons for 
the inadequately spontaneous reporting of ADRs, such as time 
restraints, the ADR not being directly linked to the used pre
scribed medication, difficulty in accessing reporting forms, 
lack of motivation, and some had problems with defining an 
ADR. Suggested methods to improve the spontaneous report
ing of ADRs included more straightforward guidelines on 
what to report, education and training in recognizing ADRs, 
and developing a better understanding of the purpose to 
improve the quantity and quality of reports [4,27,29]. The 
conclusions of these studies are for some key points similar 
to our findings.

4.1. Strengths and limitation

The strength of this study is that it uses a semi-structured inter
view to provide in-depth insights into the perceived barriers and 
facilitators. Barriers and facilitators emerged at different compo
nents of the COMB-B model and could be effective in designing 
suitable improvements to optimize the quality and frequency of 
systematically registering ADRs in EHRs [9]. Systematically 

registering ADRs could enhance the exchange of safety data, 
preventing hospital admissions due to ADRs or undesirable repre
scriptions. It could also be an essential step in making the data 
accessible for patient registries, research or pharmacovigilance 
activities.

Several limitations of our study should be acknowledged. 
First, healthcare professionals were selected by purposive sam
pling, out of the network of pharmacovigilance Lareb, which 
could have resulted in selection bias. Because some of the 
participants were closely involved with other ADR related 
research of Lareb, their knowledge and awareness of the added 
value of registering ADRs could have been influenced. However, 
healthcare professionals who were not involved in ADR related 
research were also included and we made sure to receive suffi
cient opinions by including healthcare professionals from 
a variety of academic and general hospitals. On further notice, 
this study was conducted in Dutch settings with their used EHR 
systems. Some barriers are related to Dutch used EHR systems 
and could therefore differ between other countries and settings. 
So there could be a lack of global insights into the problem of 
registering ADRs in EHRs. Finally, the sample size across some of 
the specialist physicians is small. The goal was to collect a broad 
and diverse view of a heterogeneous population, who had in 
common that they all prescribed medication for chronic use. 
Data collection was ceased when saturation, i.e. when no new 
themes emerged from the data, was achieved. We did not aim to 
achieve saturation within medical specialties and involving more 
participants within medical specialties would not have altered in 
additional perspectives or information.

5. Future research

The present study identifies several barriers and proposes 
different facilitators to overcome them, which is a first step. 
The outcomes of this study could encourage further research 
should evaluate the effectiveness of different improvements 
or strategies proposed to improve registering ADRs. Future 
qualitative research may comprise focus groups with health
care professionals, hospital departments, and software manu
factures to discuss facilitators for improving ADR registering in 
EHRs and how to implement these facilitators in practice. Also 
including primary care healthcare professionals, such as gen
eral practitioners or pharmacists, could provide more insights 
into perceived barriers and facilitators regarding the exchange 
of ADR data from hospital EHRs. Finally, an international study 
to identify barriers and facilitators of registering of ADRs sys
tematically could enhance more global insights.

6. Conclusion

This qualitative study highlights individual and system related 
barriers that influenced behavior of healthcare professionals 
toward systematically registering ADRs in EHRs. Classification 
of both barriers and facilitators based on the different compo
nents of the COM-B model could be effective in designing 
suitable interventions or improvements regarding the beha
vior of healthcare professionals toward the registering of ADRs 
in ADR fields in EHRs which may contribute to research pur
poses and enhancing patient safety.

6 I. P. A. C. GEEVEN ET AL.



Funding

This paper was not funded.

Declaration of interests
The authors have no relevant affiliations or financial involvement with any 
organization or entity with a financial interest in or financial conflict with 
the subject matter or materials discussed in the manuscript. This includes 
employment, consultancies, honoraria, stock ownership or options, expert 
testimony, grants or patents received or pending, or royalties.

Reviewer disclosures
Peer reviewers on this manuscript have no relevant financial or other 
relationships to disclose.

Data availability statement
The datasets generated and analysed during the current study are avail
able from the corresponding author on reasonable request.

ORCID
Naomi T. Jessurun http://orcid.org/0000-0002-8267-1259
Eugène P. van Puijenbroek http://orcid.org/0000-0002-2236-1398
Harald E. Vonkeman http://orcid.org/0000-0003-3792-7718
Martijn B. A. van Doorn http://orcid.org/0000-0003-1672-7899

References

Papers of special note have been highlighted as either of interest (•) 
or of considerable interest (••) to readers.

1. Lopez-Gonzalez E, Herdeiro MT, Figueiras A. Determinants of 
under-reporting of adverse drug reactions: a systematic review. 
Drug Saf. 2009;32(1):19–31.

2. Riordan DO, Kinane M, Walsh KA, et al. Stakeholders’ knowledge, 
attitudes and practices to pharmacovigilance and adverse drug 
reaction reporting in clinical trials: a mixed methods study. Eur 
J Clin Pharmacol. 2020;76(10):1363–1372.

3. Herwaarden MF W-V, Kramers C, Sturkenboom MC, et al. Targeting 
outpatient drug safety: recommendations of the Dutch 
HARM-wrestling task force. Drug Saf. 2012;35(3):245–259.

4. Hughes ML, Weiss M. Adverse drug reaction reporting by commu
nity pharmacists-The barriers and facilitators. Pharmacoepidemiol 
Drug Saf. 2019;28(12):1552–1559.

5. Oscanoa TJ, Lizaraso F, Carvajal A. Hospital admissions due to 
adverse drug reactions in the elderly. A meta-analysis. Eur J Clin 
Pharmacol. 2017;73(6):759–770.

6. Welk B, Richard L, Winick-Ng J, et al. The burden of repeat pre
scribing medications after a related adverse drug event. Healthc Q. 
2018;21(1):36–39.

7. Zhang M, Holman CD, Preen DB, et al. Repeat adverse drug reac
tions causing hospitalization in older Australians: a 
population-based longitudinal study 1980-2003. Br J Clin 
Pharmacol. 2007;63(2):163–170.

8. van der Linden CM, Kerskes MC, Bijl AM, et al. Represcription after 
adverse drug reaction in the elderly: a descriptive study. Arch 
Intern Med. 2006;166(15):1666–1667.

9. van der Linden CM, Jansen PA, Grouls RJ, et al. Systems that 
prevent unwanted represcription of drugs withdrawn because of 
adverse drug events: a systematic review. Ther Adv Drug Saf. 
2013;4(2):73–90.

10. van der Linden CM, Jansen PA, van Marum RJ, et al. Recurrence of 
adverse drug reactions following inappropriate re-prescription: bet
ter documentation, availability of information and monitoring are 
needed. Drug Saf. 2010;33(7):535–538. 

•• of considerable interest, as this article describes three case 
reports to illustrate that poor documentation of ADRs and 
availability to exchange this information to other relevant 
healthcare professionals.

11. Fornasier G, Francescon S, Leone R, et al. An historical overview 
over Pharmacovigilance. Int J Clin Pharm. 2018;40(4):744–747.

12. O’Callaghan J, Griffin BT, Morris JM, et al. Knowledge of adverse 
drug reaction reporting and the pharmacovigilance of biological 
medicines: a survey of healthcare professionals in Ireland. 
BioDrugs. 2018;32(3):267–280.

13. Ali S, Egunsola O, Ds A-D, et al. Adverse drug reaction reporting in 
a large tertiary hospital in Saudi Arabia: results of an incentive 
strategy. Ther Adv Drug Saf. 2018;9(10):585–590.

14. Liu F, Jagannatha A, Yu H. Towards drug safety surveillance and 
pharmacovigilance: current progress in detecting medication and 
adverse drug events from electronic health records. Drug Saf. 
2019;42(1):95–97.

15. Coloma PM, Trifirò G, Patadia V, et al. Postmarketing safety 
surveillance: where does signal detection using electronic 
healthcare records fit into the big picture? Drug Saf. 2013;36 
(3):183–197. 
•• of considerable interest because it describes the potential 
use of systematically registered adverse drug reactions in elec
tronic health records to the public health and drug safety.

16. Michie S, van Stralen MM, West R. The behaviour change wheel: 
a new method for characterising and designing behaviour change 
interventions. Implement Sci. 2011;6:42.

17. Boyd J, McMillan B, Easton K, et al. Utility of the COM-B model in 
identifying facilitators and barriers to maintaining a healthy post
natal lifestyle following a diagnosis of gestational diabetes: 
a qualitative study. BMJ Open. 2020;10(8):e037318.

18. Lucas G, Olander EK, Salmon D. Healthcare professionals’ views on 
supporting young mothers with eating and moving during and 
after pregnancy: an interview study using the COM-B framework. 
Health Soc Care Community. 2020;28(1):69–80.

19. Alexander KE, Brijnath B, Mazza D. Barriers and enablers to delivery 
of the healthy kids check: an analysis informed by the theoretical 
domains framework and COM-B model. Implement Sci. 2014;9 
(1):60.

20. McDonagh LK, Saunders JM, Cassell J, et al. Application of the 
COM-B model to barriers and facilitators to chlamydia testing in 
general practice for young people and primary care practi
tioners: a systematic review. Implement Sci. 2018;13(1):130.

21. Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic 
analysis: implications for conducting a qualitative descriptive study. 
Nurs Health Sci. 2013;15(3):398–405.

22. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res 
Psychol. 2006;3:77–101.

23. Skentzos S, Shubina M, Plutzky J, et al. Structured vs. unstructured: 
factors affecting adverse drug reaction documentation in an EMR 
repository. AMIA Annu Symp Proc. 2011;2011:1270–1279.

24. Linder JA, Haas JS, Iyer A, et al. Secondary use of electronic 
health record data: spontaneous triggered adverse drug event 
reporting. Pharmacoepidemiol Drug Saf. 2010;19 
(12):1211–1215.

25. Trifirò G, Sultana J, Bate A. From big data to smart data for 
pharmacovigilance: the role of healthcare databases and other 
emerging sources. Drug Saf. 2018 Feb;41(2):143–149.

26. Hui C, Vaillancourt R, Bair L, et al. Accuracy of adverse drug reaction 
documentation upon implementation of an ambulatory electronic 
health record system. Drugs Real World Outcomes. 2016;3 
(2):231–238.

27. Hazell L, Shakir SA. Under-reporting of adverse drug reactions: 
a systematic review. Drug Saf. 2006;29(5):385–396.

28. Vallano A, Cereza G, Pedròs C, et al. Obstacles and solutions for 
spontaneous reporting of adverse drug reactions in the hospital. Br 
J Clin Pharmacol. 2005;60(6):653–658.

29. Hadi MA, Helwani R, Long CM. Facilitators and barriers towards 
adverse drug reaction reporting: perspective of Malaysian hospital 
pharmacists. J Pharm Health Serv Res. 2013;4(3):155–158.

EXPERT OPINION ON DRUG SAFETY 7



Appendix 1

Interview guide categorized in COM-B model

General questions
In what way are you informed when an adverse drug reaction occurs? (in other words, how do you know that a patient has an adverse drug reaction?)

Do you have any other comments/recommendations you would like to make on this topic?
Capability

What do you know about the possibility to register an adverse drug reaction in a structured way in the electronic health record? (In the corresponding adverse 
drug reaction field)

How do you register an adverse drug reaction in an structured way?
When you are informed about an adverse drug reaction, what is the main reason, for you, to register it in the electronic health record? 

● What would be a reason for you, not to register an adverse drug reaction?
● What could help to register an adverse drug reaction in a structured way?

With what purpose do you register an adverse drug reaction?

Opportunity
What is a barrier that prevent you from registering an adverse drug reaction in a structured way? 

● Can you elaborate these barriers?
● Are there any technical issues (IT/system related) problems that you encounter when registering an adverse drug reaction in a structured way? Can you 

elaborate them?
● Are there any time related issues when you want to register an adverse drug reaction in a structured way? Can you explain this?
● What could help you to overcome these problems/barriers?

To what extent is, registering an adverse drug reaction in a structured way, supported by your colleagues/unit/department?

How does this effect whether you will register an adverse drug reaction in a structured way? 

● What could help to improve this?

Are there any guidelines that facilitate registering an adverse drug reaction in a structured way? 

● Can you tell me more about these guidelines?

What are your experiences to what extent registering in a structured way is supported by the professional group (doctors, pharmacists) ? 

● Would this help you to register in a structured way?

Motivation
According to you, what advantages are there for registering adverse drug reactions in a structured way? 

● Can you elaborate these advantages?
● Are there any disadvantages?

In general, what could help you to register an adverse drug reaction in a structured way? 

● Which things needs to be changed?
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