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Abstract

Background 
Approximately 2% of patients in primary care practice and up to 25% of hospital 
patients are registered as being allergic to an antibiotic. However, up to 90% of 
these registrations are incorrect, leading to unnecessary prescription of second 
choice antibiotics with the attendant loss of efficacy, increased toxicity and antibiotic 
resistance. To improve registration, a better understanding is needed of how incorrect 
labels are attributed. 

Objective 
To investigate the quality of antibiotic allergy registration in primary care and identify 
determinants to improve registration of antibiotic allergies. 

Design 
Registration of antibiotic allergies in primary care practices were analysed for 1) 
completeness and 2) correctness. To identify determinants for improvement, semi-
structured interviews with healthcare providers from four healthcare domains were 
conducted. 

Participants 
A total of 300 antibiotic allergy registrations were analysed for completeness and 
correctness. Thirty-four healthcare providers were interviewed. 

Main measures 
A registration was defined as complete when it included a description of all symptoms, 
time to onset of symptoms and the duration of symptoms. It was defined as correct 
when the conclusion was concordant with the Salden criteria. Determinants of correct 
antibiotic allergy registrations were divided into facilitators or obstructers. 

Key results 
Rates of completeness and correctness of registrations were 0% and 29.3%, 
respectively. The main perceived barriers for correct antibiotic allergy registration 
were insufficient knowledge, lack of priority, limitations of registration features in 
electronic medical records (EMR), fear of medical liability and patients interpreting 
side effects as allergies. 
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Conclusions 
The quality of antibiotic allergy registrations can be improved. Potential interventions 
include raising awareness of the consequences of incomplete and the importance of 
correct registrations, by continued education, and above all simplifying registration 
in an EMR by adequate ICT support. 
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Introduction

Allergies to antibiotics are among the most commonly reported adverse reactions to 
medication. Adequate registration of these allergies is essential to prevent rare but 
potentially life-threatening reactions upon re-exposure. In Dutch primary care, 0.6% 
to 2.1% of patients have an antibiotic allergy registration in their electronic medical 
record (EMR) [1, 2). Worldwide higher rates of antibiotic allergy registrations have been 
reported, ranging up to 25% (3). However, between 80 to 90% of antibiotic allergy 
registrations in primary care are incorrect (1, 4, 5). 

Antibiotic allergy registrations are associated with more frequent visits to the doctor, 
higher healthcare costs and more frequent prescription of second-choice antibiotics 
(2, 6–8). Importantly, the efficacy and/or toxicity profiles of second-choice antibiotics 
are generally less favourable compared to the narrow spectrum antibiotics that most 
often constitute first choice of treatment. The use of broad-spectrum antibiotics 
also increases risk of Clostridiodes difficile-associated diarrhoea and promotes the 
emergence of antimicrobial resistance (9). 

In The Netherlands antibiotic allergies are registered in all healthcare domains, 
including primary care, hospitals, pharmacies and long-term elderly care facilities. 
Primary care physicians play a pivotal role in the registration of antibiotic allergies, 
since in The Netherlands they function as gatekeeper for entry to most other 
healthcare fields. Ninety percent of antibiotic prescriptions, and the majority of 
antibiotic allergy registrations, originate in primary care (10). EMRs kept in primary 
care contain all essential medical data and function as a central medical record for 
most other healthcare domains. Antibiotic allergies registered in other healthcare 
domains are subsequently recorded in the patient’s primary care EMR and vice 
versa, thus facilitating further dissemination of antibiotic allergy registrations from 
one healthcare setting to the other. The registration of antibiotic allergies transcends 
primary care practice. Therefore, any effort to tackle this issue should be collaborative 
and involve all relevant healthcare domains. 

Although the quality of current antibiotic allergy registration is known to be 
insufficient (1, 7, 8, 11), detailed insight into the specific aspects of registration that 
could be improved is lacking. In addition, a better understanding of the determinants 
of incorrect antibiotic allergy registration and -in particular- the similarities and 
differences between healthcare domains is needed. This information will be essential 
to the effective design and implementation of interventions aimed at improving 
antibiotic allergy registration. 
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The primary goals of this study were to analyze the quality of antibiotic allergy 
registrations in primary care and to identify determinants related to the quality of 
registration in all involved healthcare domains. 

Methods

Study design 

The study consisted of a point prevalence analysis of the quality of antibiotic allergy 
registrations in primary care, together with a qualitative study based on semi-
structured interviews to assess the determinants of incorrect registration. Before 
the start of this study, the study was approved by the institutional Ethics Review Board 
of the Leiden University Medical Center (file number G19.007). 

Analysis of the quality of antibiotic allergy registrations in primary care 

Data collection 
Patient data were obtained through the Extramural LUMC Academic Network (ELAN), 
which includes 31 primary care practices in the Leiden-The Hague area and holds 
primary care data of approximately 200,000 patients. Primary care physicians involved 
in this network provide access to their anonymized EMRs medical data, that are 
accessible through the ELAN data warehouse. 

Antibiotic allergy registrations were identified based on the following registrations 
in the EMR: International Classification of Primary Care version 1 (ICPC) code A12 
(allergy/allergic reaction) or A85 (adverse event medical agent) or a registration for 
a contraindication (CIA) label antibiotic allergy for Anatomical Therapeutic Chemical 
(ATC) code J01 (antibacterials for systemic use). The EMR in primary care supports 
registration of all relevant details within the allergy label, including symptoms and 
time course of the reaction. All registrations dated up until the year 2018 were used. 

EMRs from primary care and pharmacies are linked and exchange information on 
antibiotic allergies automatically. The primary care antibiotic allergy label is not 
electronically linked to the EMR in hospitals nor long term care facilities. Information 
on allergy labels between primary care and hospitals/long term care facilities is 
exchanged through referral letters. 
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Quality analysis of the allergy registration 
Quality analysis consisted of an assessment on completeness and correctness of 
the antibiotic allergy registration in the primary care EMR based on a previously 
published checklist by Salden et al. (S1 Table) (1). The checklist was modified for one 
item: the maximal time between start of symptoms and first intake of antibiotic was 
extended to up to 6 hours for immediate type allergies (See Box 1, Immediate type 
versus delayed type antibiotic allergy). Assessment was conducted with information 
available in the registration. A complete registration was defined as a registration that 
contained a description of symptoms and time to onset of symptoms and duration of 
symptoms. Antibiotic allergy registrations were then classified as an ‘immediate type 
reaction’ (possible/probable), ‘delayed type reaction’ (possible/probable), ‘non-allergic 
side effect’ or ‘insufficient data available for diagnosis’. A correct antibiotic allergy 
registration was defined as a registration in which the conclusion was concordant with 
the diagnosis according to the modified checklist.

Box 1. Immediate type versus delayed type antibiotic allergy

Immediate type allergies are IgE mediated reactions. The symptoms are the 
result of immediate release of histamine and other cytokines upon exposure to 
an allergen. The most frequently reported symptoms are urticaria, angio-oedema, 
exanthema, dyspnoea and hypotension, and occur within a few hours. This is 
opposed to delayed type reactions, which generally develop a few days after 
exposure, as they are cell-mediated. A mild exanthema is the most frequent 
delayed type reaction.

To represent daily practice, analysis of antibiotic allergy registrations was limited to the 
five antibiotic groups most frequently prescribed in primary care in The Netherlands: 
penicillins, tetracyclines, nitrofuran derivatives (i.e. nitrofurantoin), macrolides and 
fluoroquinolones (10). A sample of 300 antibiotic allergy registrations was obtained for 
quality analysis. The size of the random sample was calculated using a random sample 
formula (12). We used a confidence level of 90% and a margin of error of 5%, including 
the entire ELAN data warehouse population for each type of registration. These 300 
patients were selected through randomisation by SPSS (version 25, SPSS Inc., Chicago, 
IL). If a patient had multiple antibiotic allergy registrations, one registration was 
randomly selected and used for further analysis. 
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Statistical analysis 
Analyses were conducted using SPSS, version 25. The prevalence of patients with an 
antibiotic allergy registration was calculated for all registrations and for the five most 
frequently prescribed antibiotics groups. Unpaired t-tests were applied to compare 
continuous variables with normal distributions and reported as a 95% confidence 
interval (95% CI). Age was reported as a median and with an interquartile range (IQR). 

Determinants of correct antibiotic allergy registrations 

Semi-structured interviews 
To identify determinants of correct antibiotic allergy registration, five interviewers (KB, 
ML, YA, BH and MS) conducted semi-structured interviews with primary care, hospital 
care, elderly care and pharmacy healthcare workers in the Leiden and The Hague 
regions of The Netherlands. This region encompasses a large metropolitan area. This 
part of the study was conducted and reported according to the Consolidated Criteria 
for Reporting Qualitative Research (COREQ) checklist (S2 Table) (13). 

Participants were selected using a purposive sampling method to represent the 
healthcare workers in the region who encounter antibiotic allergy registrations, taking 
into account differences in experience and sex and asked to participate via e-mail or 
face-to-face (14). 

The semi-structured interview (S3 Table) contained questions based on themes 
from a checklist by Flottorp et al. (15). This checklist describes themes that obstruct 
or facilitate improvements in healthcare: guideline factors, individual healthcare 
professional factors, patients factors, professional interaction, incentives and 
resources, capacity for organisational change, social, political and legal factors. 

A pilot interview was performed and followed by semi-structured interviews that were 
conducted until saturation of answers occurred, with a minimum of 10 interviews (14). 
Saturation was defined as no new information in three consecutive interviews. At sat-
uration, answers were considered to give a complete overview of all possible answers. 

All interviews were digitally recorded after obtaining permission from interviewees 
and transcribed verbatim. Transcripts were uploaded in Atlas.Ti, version 8, and coded. 
A three-step plan was used for content analysis. The first step consisted of labelling 
individual quotes. In step two, labels were coded by theme. In the third and final step, 
labelled quotes were identified and coded per determinant, and then categorised as 
either facilitator and barrier. Two researchers (K.B, M.S.) independently performed 
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the coding. Any discrepancies in coding were resolved by discussion. If consensus 
could not be reached, a third reviewer was asked to resolve any outstanding issues 
(F.B.). The identified determinants were structured into a framework according to the 
themes in the checklist of Flottorp. 

Results

Analysis of the quality of antibiotic allergy registrations in primary care 

The ELAN data warehouse contained routine registry data on 196,038 enlisted 
patients (0–102 years) at the time of analysis. The prevalence of registered patients 
with an antibiotic allergy registration was 3.2% (6368/196,038), encompassing 11,841 
antibiotic allergy registrations in total (Table 1). Of the 6368 patients with an antibiotic 
allergy registration, 2034 had multiple registrations, ranging from 2 to 22 per patient. 
Penicillin allergy was the most frequently registered antibiotic allergy, 45.0% (95% CI 
from 44.1% up to 45.9%). 

Assessment of 300 antibiotic allergy registrations using the modified Salden checklist 
showed that none of these registrations were complete (Table 2). Information 
on the time course of symptoms were missing in 80% of cases. According to the 
Salden criteria, diagnosis of an antibiotic allergy was correct in 29.3% (n = 88/300) 
of registrations (Table 3). In 14.3% (n = 43/300) of cases, a non-allergic reaction was 
incorrectly registered as an antibiotic allergy. 

Semi-structured interviews 

In total, 31 primary care physicians (PCP), 4 medical specialists (MS), 11 Elderly Care 
physicians (ECP), 5 elderly care nurses (ECN) and 4 Pharmacists or pharmacy technicians 
(PH) were invited to participate. Data saturation was reached after interviews with 
10 PCPs, 4 MSs, 11 ECPs, 5 ECNs and 4 PHs, of whom 56% was female and 53% had 
more than 10 years’ experience. The MS consisted of a surgeon in training, a hospital 
physician and 2 gastroenterologists. Transcripts were analysed according to the three-
step plan described in the methods (Fig 1 and Table 4). 

Individual characteristics of care providers 

All healthcare providers stated that side effects were sometimes registered as allergies, 
with the interviewees explaining that side effects were interpreted as allergies either 
due to lack of knowledge, medical uncertainty and/or fear of medical liability. In all 



123

Cues to improve antibiotic-allergy registration: A mixed-method stu 

5

domains, healthcare providers admitted a lack of knowledge regarding distinguishing 
side effects from various types of antibiotic allergies. Interviewees who were aware of 
the issue of incorrect antibiotic allergy registrations, were more likely to verify existing 
registrations. They also indicated that these processes require education concerning 
antibiotic allergies and expressed a wish for more educational opportunities. 

Patient factors 

Patient factors, such as cognitive impairment or aphasia, hinder verification and 
classification of previously registered allergies. This problem was mentioned in 
particular by ECPs. According to interviewees, the patient’s preferences and personal 
interpretation of symptoms lead to incorrect registrations. Patients sometimes prefer 
not to be prescribed a specific antibiotic based on previous experiences, i.e. side 
effects. This can lead to incorrect antibiotic allergy registration, but prevents patient 
exposure to the antibiotic. 

Professional interactions 

Interviewed PCPs reported hardly any problems regarding communication of antibiotic 
allergies with other healthcare providers both ways, stating that most communication 
was digital through their EMRs and was sufficient in their opinion. Interviewed PCPs also 
mentioned that more elaborate communication was mainly confined to pharmacists 
but was hindered by lack of time. Other healthcare providers occasionally experienced 
difficulties in communication, stating that EMR registrations were sometimes incomplete, 
referral letters were missing essential details. Reaching other healthcare providers to 
obtain missing information was time-consuming. Together, these issues made it difficult 
to verify an antibiotic allergy registration. According to PCPs, another barrier for correct 
registration of antibiotic allergies was limited availability or access to diagnostic tests, 
in addition to (presumed) long waiting lists for referral to an allergist. 

Incentives and resources 

Lack of time hindered complete and correct registration of new antibiotic allergies. 
Furthermore, lack of time often led to healthcare providers failing to verify whether 
an existing antibiotic allergy registration was correct. 

Many different EMR systems are in use in The Netherlands. According to interviewees, 
all EMR systems presented greater or lesser difficulties when registering a reaction, and 
EMR systems did not support a clear distinction between a side effect/ intolerance and 
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allergy. Both registration of a new allergy and retrieval of information on previously 
reported allergies is time consuming. Interviewees mentioned that miscommunication 
between different EMRs resulted in missing information and hindered removal of 
incorrect antibiotic allergy registrations. 

None of the interviewed healthcare providers used a protocol or specific procedure 
for registering antibiotic allergies, although some expressed a wish for a guideline. 
According to the interviewees, a guideline should be accompanied by a decision 
support system in an EMR and together these were seen as an effective solution. 

Capacity for organizational change 

Incorrect antibiotic allergy registrations were not deemed to be problematic by PCP’s 
and hence they gave little priority to improving the verification of existing antibiotic 
allergies. They stated there is “no need as there is always an alternative antibiotic 
available”. In contrast, ECPs more frequently perceived allergy registrations as a 
problem as they frequently encountered patients with multiple antibiotic allergy 
registrations, hindering the selection of an appropriate antibiotic. An ECP also 
commented that high staff turnover impeded the necessary changes in policy to ensure 
correct registration of antibiotic allergies. 

Social, political and legal factors 

One interviewee also stated that, based on previous personal experience, fear of 
medical liability can lead to incorrect registration of antibiotic allergies or omission 
to remove a previous registration. 

Discussion

The main finding of our study is that in the majority of cases (56.3%) recorded 
information was insufficient to determine whether the reaction was of an allergic 
nature. Main causes of insufficient quality of registrations were lack of knowledge, 
lack of priority, limitations of registration features in EMRs and patients interpreting 
side effects as allergies. 
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Analysis of the quality of antibiotic allergy registrations in primary care 

Our study provides detailed new insight into what is lacking in antibiotic allergy 
registrations. In our quality assessment, non-allergic reactions interpreted as antibiotic 
allergic reactions accounted for 14.3% of all registrations, a figure comparable to the 
11.7% reported by Salden et al. (1). This is however an underestimate of the actual 
number of reactions that are incorrectly labelled as an allergy: 56.3% of antibiotic 
allergy registrations lacked essential information such as a description of symptoms, 
their time of onset and/or duration. Such detailed information is needed in order to 
determine the type and severity of the reaction and to be able to decide whether an 
antibiotic can be prescribed safely. 

Although delayed type reactions cause discomfort, they are rarely life-threatening 
except in very rare cases such as Stevens-Johnson syndrome or toxic epidermal 
necrolysis (SJS/TEN) and drug rash with eosinophilia and systemic symptoms (DRESS). 
Risk of recurrence of a mild delayed type reaction is low and there is no additional 
risk of an immediate type reaction with the exception of severe cutaneous adverse 
reactions (16). Therefore, a mild delayed type reaction would not be an absolute 
contra-indication for the antibiotic in question. To be able to decide on re-exposure, 
a complete antibiotic allergy registration is needed. When the details of the reaction 
can’t be retrieved, for example if the patient does not remember and there is no 
documentation, this should be indicated in the EMR. 

Determinants of incorrect antibiotic allergy registration 

Health care providers’ lack of knowledge regarding the differentiation of allergic versus 
non-allergic reactions was perceived as a major determinant of incorrect registration. 
Similar findings were reported in one primary care study and two studies of hospital 
doctors (17–19). Improved education of healthcare providers registering antibiotic 
allergies is a possible solution to overcome incorrect interpretations. 

Interviewees from all domains perceived patient related factors as important 
determinants of incorrect antibiotic allergy registrations. Firstly, patients may not 
remember the details of the reaction, especially if the reactions occurred in remote 
childhood. Secondly, patients may interpret side effects as an allergy and express a 
wish not to receive a particular antibiotic in the future, often resulting in the incorrect 
registration of an antibiotic allergy. A study by De Clercq et al. reported similar findings 
in primary care (17). Interviewees also stated that a clear explanation and effective 
communication with the patient can help to avoid an incorrect registration. Patient-
orientated research in which patients are interviewed concerning their experiences 
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of side effects and antibiotic allergic reactions is needed to gain more insight into this 
particular determinant. These findings might then be used to design and implement 
patient-directed interventions. 

In this study, unawareness of the problem of incorrect antibiotic allergy registration 
and its consequences was an issue in all healthcare domains, especially in primary care. 
While most PCPs were unaware of the problem of incorrect registration of allergies, 
ECPs by contrast regularly encountered patients with multiple antibiotic allergy 
registrations, severely hindering the prescription of the correct antibiotic. Multiple 
antibiotic allergy registrations are most likely the result of lifelong collection of 
registrations. The lack of awareness is concordant with earlier reports in primary and 
hospital care and suggests that greater awareness is needed to change the behaviour 
of healthcare providers (6, 7, 20). In a study by Schouten et al., improved awareness 
played a key role in removing barriers to optimal antibiotic therapy in a hospital setting 
(21). Interventions to improve antibiotic allergy registrations should therefore focus 
not only on improving knowledge but also on increasing awareness. 

Another important perceived determinant was the failure of EMR software to support 
the quick and accurate registration of symptoms and their time-course. EMR software 
developers need to simplify registration and allow a distinction between allergy or 
side effect (17). 

Some interviewees suggested development of a guideline accompanied by a clinical 
decision making system in the EMR. A study by Blumenthal et al. showed that this 
type of system can indeed improve the registration of antibiotic allergies in a hospital 
setting (22). Most incorrect antibiotic allergy registrations can be safely removed with 
a thorough history with or without a provocation test (23). In most cases skin testing 
is not needed. Guidelines on the clinical approach of a potential antibiotic allergy and 
removing of incorrect antibiotic allergies are highly needed. 

To a greater or lesser extent, domains mostly shared the same determinants. This 
supports the development of interventions that transcend the individual healthcare 
domains. For example, educational programs may be developed targeting all domains, 
with the aim to improve knowledge, but also interdisciplinary communication and 
collaboration. Furthermore, ICT registration and decision tools could be developed 
to support both primary care and hospital care. 
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Validity and limitations 

A strength of our quality analysis was the use of routinely registered medical data from 
primary care. This data reflects daily practice regarding the registration of antibiotic 
allergies. A strength of our interviews was the inclusion of healthcare workers from 
all domains that register antibiotic allergies, hence providing a complete overview. 
A comprehensive approach is important as antibiotic allergy registrations clearly 
transcend the individual domains. The relevance is illustrated by the determinants that 
were identified regarding the interactions between healthcare domains and individual 
healthcare professionals. 

An advantage of semi-structured interviews is that it allows an interviewer the 
freedom to pursue more in-depth answers to specific questions, without compromising 
the comparison of interviews. One limitation of our semi-structured interviews was 
possible interviewer bias. Conscious or unconscious, an interviewer input may have 
influenced respondent answers. Participation bias may have also impacted our results, 
as participants with an affinity for or interest in antibiotic allergies may be more likely 
to participate in a study of this type. However, participating interviewees were diverse 
in terms of gender and experience and accurately represented healthcare providers. 

Conclusion

Incorrect antibiotic allergy registration is a multifactorial and cross-domain problem. 
The causes are poor registration of symptoms and their duration, insufficient 
knowledge, lack of awareness and suboptimal communication between healthcare 
domains and ICT systems. Improving allergy registrations should be an antimicrobial 
stewardship priority and interventions should have a domain-transcending approach. 
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Tables

Table 1. Characteristics of patients with an antibiotic allergy registration. 

Cohort of patients with an 

allergy registration

Random selection of 300 

allergy registrations 

Patients (n) 6368 300

Patients with multiple registrations (n) 2034 0

Sex % female (n) 73.1% (4655) 73.3% (220)

Age at diagnosis of first antibiotic allergy 

registration (min-max years)

0-102 (median 51 years, IQR 

31-68 years)

0-98 years (median 50 years, 

IQR 32-67 years)

Antibiotic allergy registrations (n) 11,841 (100%) 300 (100%)

Penicillins % (n) 45.0% (5323) 61.3% (184)

Tetracyclines % (n) 7.7 % (912) 10.0% (30)

Nitrofuran derivatives % (n) 10.3% (1224) 16.7% (50)

Macrolides % (n) 6.7% (793) 8.0% (24)

Fluoroquinolones % (n) 5.4% (641) 4.0% (12)

Other % 24.9% (2948) 0 (0)

95% CI, 95% confidence interval; IQR, Interquartile range. 
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Table 2. Analysis of a random selection of antibiotic allergy registrations for completeness and correctness. 

Noted in registration Total (n=300)

Registration of substance* 93.7% (281)

Time to start of symptoms† 20% (60)

Duration of symptoms‡ 7.3% (22)

Description of symptoms§ 46.3% (139)

Hospital admission| 0% (0)

Allergy test¶ 0% (0)

Prescribed again# 20.3% (61)

Type of allergy** 0% (0)

*Antibiotic was specified in registration. 

†Time between first intake of antibiotic and start of symptoms. 

‡Duration of symptoms after first intake of antibiotic. 

§Description of symptoms present in registration. 

|Registration of whether hospital admission was needed to treat antibiotic allergy reaction. 

¶Registration of whether an allergy test was performed 

#Antibiotic for which an allergy was registered was prescribed again after registration. 

**Type of allergic reaction was specified in registration: immediate versus delayed type. 
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Table 3. Type of allergic reaction according to modified checklist of Salden*.

Type of reaction Total (n=300)

Immediate type reaction probable 0% (0)

Immediate type reaction possible 2.0% (6)

Delayed type reaction probable 0% (0)

Delayed type reaction possible 18.3 % (55)

No distinction possible between immediate or delayed reaction 9% (27)

No allergic reaction 14.3% (43)

Type of reaction could not be determined 56.3% (169)

*Information in registrations was compared to modified checklist of Salden, see S 1 Table for details. 
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Supplements

S1 Table. Modified checklist of Salden*

Immediate 

type 

probable

Immediate 

type 

possible

Delayed 

type 

probable

Delayed 

type 

possible

Immediate/ 

delayed type 

Possible

Non-allergic 

reaction

Time to symptoms < 6 hours < 6 hours 

or unclear 

> 6 hours > 6 hours 

or unclear

> 6 hours or 

unclear

> 14 days OR 

any time

AND AND AND

Symptoms

Urticaria Yes and/or Yes and/or No No Yes and/or No

Angio-oedema Yes and/or Yes and/or No No No No

Rash or exanthema Yes and/or Yes and/or Yes Yes Yes and/or No

AND TWO 

OF 1-5

AND ONE 

OF 1-3 OR 5 

1 Dyspnoea Yes Yes No No No No

2 Collapse Yes Yes No No No No

3 Nausea, vomiting 

or diarrhoea

Yes Yes

AND ONE 

OF 4-5

AND/ OR

4 Repeated reaction 

when re-exposition 

to same antibiotic

Yes No Yes No No No 

5 Confirmed by 

dermatologist/ 

allergist 

Yes Yes Yes No No No

*Checklist is from Salden OA, Rockmann H, Verheij TJ, Broekhuizen BD. Diagnosis of allergy against beta-lactams in 

primary care: prevalence and diagnostic criteria. Family practice. 2015;32(3):257-62. 
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S2 Table. COnsolidated criteria for REporting Qualitative research* checklist

Topic Item No. Guide Questions/Description Answers

Domain 1: Research team and reflexivity

Personal characteristics

Interviewer/

facilitator

1 Which author/s conducted the 

interview or focus group?

Five interviewers (KB, ML, YA, BH 

and MS) conducted semi-structured 

interviews

Credentials 2 What were the researcher’s 

credentials? E.g. PhD, MD

Karolina K. Braun, MD1 

Merel M.C. Lambregts, MD2

Youssra Atmani, MSc1

Bart J.C. Hendriks, MPharm3

Martijn Sijbom, MD4

Occupation 3 What was their occupation at the time 

of the study?

Medical student

Medical specialist

Pharmacist

Primary care physician

Gender 4 Was the researcher male or female? Two were male (M.S. and B.H.).

Experience and 

training

5 What experience or training did the 

researcher have?

Interviewers had training in 

conducting semi-structured 

interviews.

Relationship with participants

Relationship 

established

6 Was a relationship established prior to 

study commencement?

Prior to the interviews, two 

interviewers (M.L and B.H.) had 

a working relationship with some 

participants, either in a hospital or 

in a pharmacy.

Participant 

knowledge of

the interviewer

7 What did the participants know about 

the researcher? e.g. personal goals, 

reasons for doing the research.

Participants were told that the 

interviews were conducted to 

collect data on improving antibiotic 

allergies registrations.

Interviewer 

characteristics

8 What characteristics were reported 

about the interviewer/facilitator? 

e.g. Bias, assumptions, reasons and 

interests in the research topic.

Goal of interviewers was to 

improve antibiotic allergy 

registration.

Domain 2: Study design

Theoretical framework

Methodological 

orientation and 

Theory

9 What methodological orientation was 

stated to underpin the study? e.g. 

grounded theory, discourse analysis, 

ethnography, phenomenology, content 

analysis.

Content analysis was used.

Participant selection

Sampling 10 How were participants selected? e.g. 

purposive, convenience, consecutive, 

snowball

Purposive sampling was used.
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Topic Item No. Guide Questions/Description Answers

Method of approach 11 How were participants approached? 

e.g. face-to-face, telephone, mail, 

email

Participants were approached 

through mail and face-to-face.

Sample size 12 How many participants were in the 

study?

34

Non-participation 13 How many people refused to 

participate or dropped out? Reasons?

0

Setting

Setting of data 

collection

14 Where was the data collected? e.g. 

home, clinic, workplace.

Interviews were conducted with 

participants at their workplace.

Presence of non-

participants

15 Was anyone else present besides the 

participants and researchers?

No other persons were present.

Description of 

sample

16 What are the important characteristics 

of the sample? e.g. demographic, data, 

date

10 PCP’s, 4 MS, 11 ECP’s, 5 

elderly cares nurses and 4 PH’s 

participated of whom 56% was 

female and 53% had more than 10 

years’ experience.

Data collection

Interview guide 17 Were questions, prompts, guides 

provided by the authors? Was it pilot 

tested?

The semi-structed interview is 

included as supplement 3. A pilot 

interview was performed.

Repeat interviews 18 Were repeat interviews carried out? If 

yes, how many?

34

Audio/visual 

recording

19 Did the research use audio or visual 

recording to collect the data?

All interviews were digitally 

recorded.

Field notes 20 Were field notes made during and/or 

after the interview or focus group?

No notes were taken during 

interviews.

Duration 21 What was the duration of the inter 

views or focus group?

An interview took around 20 to 30 

minutes

Data saturation 22 Was data saturation discussed? Yes, no new information from 

answers in 3 consecutive interviews

Transcripts returned 23 Were transcripts returned to 

participants for comment and/or 

correction?

Participants were not asked 

to comment on or correct the 

transcribed interview or to provide 

feedback on the outcome

Domain 3: analysis and findings

Data analysis

Number of data 

coders

24 How many data coders coded the data? Two, Karolina K. Braun and Martijn 

Sijbom.

Description of the 

coding tree

25 Did authors provide a description of 

the coding tree?

No

Derivation of themes 26 Were themes identified in advance or 

derived from the data?

In advance, through the checklist 

of Flottorp.†

Software 27 What software, if applicable, was used 

to manage the data?

AtlasTi, version 8
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Topic Item No. Guide Questions/Description Answers

Participant checking 28 Did participants provide feedback on 

the findings?

No

Reporting

Quotations 

presented

29 Were participant quotations presented 

to illustrate the themes/findings? 

Was each quotation identified? e.g. 

participant number

In table 4.

Data and findings 

consistent

30 Was there consistency between the 

data presented and the findings?

Yes

Clarity of major 

themes

31 Were major themes clearly presented 

in the findings?

Yes

Clarity of minor 

themes

32 Is there a description of diverse cases 

or discussion of minor themes?

Yes

*Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 

32-item checklist for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, 

Number 6: pp. 349 – 357 

†Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M, et al. A checklist for identifying 

determinants of practice: a systematic review and synthesis of frameworks and taxonomies of factors that prevent or 

enable improvements in healthcare professional practice. Implementation science : IS. 2013;8:35.
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S3 Table. Semi-structured interviews

Name of interviewee: 
Position: 
Institution / practice (solo / group / other): 
Years of experience: 
Trainer of medical specialist (MS)/ primary care physician (PCP): 
Region: 
Patient population (Education level / Social Economic Status / Ethnicity / language 
barrier): 
Electronic Medical Record (EMR) System: (His / Hix / OmniHis / Medicom / MicroHis 
/ HIX other?) 
General 

-	 Regarding the term antibiotic allergy registration, what do you think about it and 
what are your thoughts / associations? How do you feel about that? 

  
Registration of antibiotic allergies in practice 

-	 How do you inquire about antibiotic allergies? 
•	 Who inquires and records the allergy? 
•	 Do you inquire standard or only on indication? For example, when registering a 

new patient in your practice / institution? 
•	 Are there agreements about registration within your practice? 
•	 If yes, explain the method. 
•	 Do you use it? 
•	 If so, how does it work in practice? 
•	 Is the working method clear (defined) to you? 
•	 Who made the agreements? 
•	 Are the agreements accessible according to you? 
•	 Are the agreements practical? 
•	 What are the agreements based on? 
•	 Are the agreements comparable with other guidelines? 
•	 How reliable do you think the current working method is? 
•	 Is information requested from other institutions, if an allergy is reported? 
•	 How do you register antibiotic allergies (within your institution)? 
•	 What method do you use for registration? 
•	 What is registered (for example, means, type of reaction / evaluation, date, time 

between administration and occurrence, etc)? 
•	 How can antibiotic allergy information be found in the system (HIS) you use? 
•	 Warnings when prescribing? Banner? How can details be found? 
•	 Is a clear distinction possible between an allergy and a side effect? 
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•	 Are you satisfied with your current registration system / method? 
•	 What are the advantages and disadvantages of the registration system / method 

with regard to allergy registration? 
•	 How can you improve the system? 
•	 Is the improvement feasible? 

Dealing with suspected antibiotic allergy 
-	 How do you deal with a suspected allergy? 
•	 With a patient who does not need antibiotics at that time? 
•	 With a patient who does need antibiotics? 

Problems with registering antibiotic allergies in practice 
-	 To what extent are incorrect allergy registrations a problem? 
-	 Are you able to judge whether an allergy registration is correct or incorrect? 
•	 How do you do that? 
•	 When are you able/ are you not able? 

-	 Do you run into incorrect or incomplete allergy registrations at your institution / 
practice? 

•	 Which one? 
•	 Incomplete / incorrect? 
•	 To what extent? 
•	 What will be done if there is doubt about whether or not an allergy registration 

is justified? 
•	 Do you ever leave allergy registration in doubt? 

-	 What do you think are possible causes of incomplete / incorrect registrations? 
-	 What would be the solutions? 
-	 Have previous actions been taken to improve registrations? Which? 
-	 How could you check whether a registration is correct? 
•	 Is it feasible? 

Delabeling of incorrect allergies 
-	 What do you do if there is doubt of an allergy registration is incorrect? 
-	 When will an allergy be sorted out? 
-	 Would you be willing to remove an allergy registration from an EMR? What 

problems do you encounter? 
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Communication about allergies with other institutions 
-	 Is information about allergies shared with other healthcare institutions / providers? 
•	 And how? 
•	 Is there a need for that: how / who? 
•	 Is an allergy in a referral letter included as standard in the episode list? 

-	 How could communication be improved? 
-	 Is there ever feedback from another healthcare provider that the patient has an 

(alleged) antibiotic allergy? 
•	 How do you deal with this? (check EMR/ enter registration / ask the patient?) 
•	 Do you sometimes communicate an (alleged) incorrect antibiotic allergy 

registration to other heathcare providers? 
-	 How is communication between healthcare providers going? 
•	 What is going well? 
•	 What is not going well? 
•	 What do you think is needed to improve communication about antibiotic allergy? 

Patient perspective 
-	 To what extent does the patient's presentation of symptoms affect the 

interpretation and registration of a suspected antibiotic allergy? 
-	 Which factors (knowledge / education / experience of illness) determine the 

presentation of the symptoms? 
-	 To what extent do you think previous experiences and preferences of patients 

determine the process of antibiotic allergy registration? (Explain this). 
-	 Are there other patient-related factors that can influence registration?(language 

barrier, culture, media, guidelines from abroad) 
-	 Could patient explanation about antibiotic allergy contribute to correct 

registrations? 

Possible areas for improvement regarding the registration of allergies 
-	 What suggestions do you have to improve registrations? (Training / ICT / 

Communication / documentation / protocols / website) 
-	 How do you estimate the chance of improvement? (is it feasible? Realistic?) 
-	 What could hinder or facilitate the improvement? (finance, knowledge, time, 

facilities, opinion / belief / habit and cognitions, management, effort)? 
-	 Are you motivated to improve the allergy registration system in your practice? 
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Need for training / guidelines 
-	 Is there a need for training in the field of allergies / communication / skills? (do you 

need it yourself?) 
•	 Focus on which aspects? 
•	 Which form? (e-learning, classroom, webinar) 

-	 Is there a need for general guidelines with regard to allergy registration? 




