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Abstract
Background Little is known about how pharmacists think and act in the situation when they need to
prioritize patients without prioritization tools. 

Aim To understand the individual pharmacist professional’s analytic processes when prioritizing patients
for medication review in an emergency department.

Method A mixed-methods study with pharmacists working in one emergency department in
Denmark. Qualitative participant observations of all seven pharmacists who work at the emergency
department were carried out. Semi-structured interviews with six of the pharmacists were held closely in
time to the observations. Observations for each pharmacists’ patients were analysed inductively looking
for patterns and themes. The interviews were audiotaped, transcribed verbatim and analysed inductively
seeking to understand pharmacists’ analytic processes when prioritizing patients for medication review. 

Results Observations showed that non-clinical prioritization rules had been implemented according to the
wishes of the ward management, which affected how the pharmacists prioritized patients. The ways
pharmacists prioritized was more targeted with more clinical experience. In the interviews, pharmacists
told how they used the rules set out by ward management, how their collaboration with physicians was
vital to prioritization, and how the pharmacy profession could better contribute to the ward team.

Conclusion Although the ward-established rules increased e�ciency, it was not deemed the best way to
detect the clinically meaningful patients for the pharmacists working at the Emergency Department. A
prioritization tool and sitting closer to the physicians at the ward would help pharmacists be further
integrated into patient care and improve prioritization of patients for medication reviews.

Impact Of Findings On Practice
Clinical prioritization tool is needed to help the emergency ward select the most important patients
for medication reviews

Situating pharmacists closer to the medical team would facilitate effective selection of patients for
medication reviews

Clinical experience plays an important role when pharmacists prioritize patients without the help of
tools, although it is unknown whether a clinical prioritization tool would eradicate differences in how
pharmacists select according to clinical experience.

Introduction
Medication reviews performed by clinical pharmacists’ help detect and prevent medication errors, and
have been shown to increase patient safety and reduce the risk of medication errors by up to 50% [1, 2].
Clinical pharmacists have limited time to use their competencies within the �eld of patient safety and
pharmaceuticals to optimize the patient's medication [3, 4]. Currently there is great interest in
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implementing clinical prioritisation tools so that patients in most need get a medication review by
pharmacists [5–7]. Prioritization tools for medication review are prognostic models that target patients
most in need of pharmacists’ input based on their risk of medication related problems [8]. Various such
tools have been developed and already in use. For example, in the UK 70 out of 130 hospitals reported
using such a tool [9]. The prioritisation tools often include indicators such as high-risk medicines, acute
organ failure, age over 75, and polypharmacy. There are both paper-based, electronic and combined paper
and electronic tools [10–12]. Most of the tools are designed for a speci�c setting and it is therefore
uncertain whether they can be directly put to use in another setting. When prioritizing patients for
medication review without using speci�c tools, factors such as patient’s age, polypharmacy, certain drugs
classi�ed as risky, and kidney function should be considered [8, 13–16]. Moreover, some professional and
authority bodies provide o�cial general guidance regarding certain medications. [17]

This qualitative mixed methods study was situated at the Emergency Department at Nordsjællands
Hospital in Denmark. Pharmacist-led medication reviews are performed every day where one pharmacist
is on duty 9 hours a day, all days of the year. The study was originally intended to understand how
pharmacists prioritize patients without clinical algorithms, although, the ward management just before
the initiation, implemented certain non-clinical ground rules to increase e�ciency of the work. Therefore,
the study was refocused on documenting how prioritization was carried out using these new ground
rules. Although studies have asked pharmacists to name criteria they use to prioritize patients [18, 19] to
the best of our knowledge this study is the �rst to look into the individual professional’s analytic
processes when prioritizing patients for medication review in a setting where no clinical prioritization
tools are in use.

Aim
To understand the individual pharmacist professional’s analytic processes when prioritizing patients for
medication review in an emergency department.

Ethics Approval
Written informed consent was given by all pharmacists for participant observations and interviews. No
ethics approval was required according to Danish law [20], however, ethical considerations were met. All
interviewees are anonymous and all materials are stored con�dentially. All data collection and processing
were carried out in compliance with European General Data Protection regulation (GDPR).

Method

Design
A case study was conducted using mixed methods. One of the authors (RH) a pharmacy student in her
last semester prior to graduating as a pharmacist (a �ve-year programme), observed the pharmacists
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while working at the Emergency Department for one day each. RH then followed up the observation with
a semi-structured interview with each pharmacist who was being observed.

Setting
The Emergency Department at Nordsjællands Hospital in Denmark covers a triage, an acute medical
department, an emergency room, and the medical specialities cardiology, lung and infectious disease
medicine, nephrology, endocrinology, neurology and surgery. All days of the year, a pharmacist is present
in the hours 8am-5pm, aiding with obtaining a medication history, performing medication reviews and
making sure the patient’s medication list is up to date in the hospital electronic health record (EHR)
system EPIC. At the time of this study, seven pharmacists were employed by the hospital pharmacy to
consult the Emergency Department on a regular rotation, in addition to other wards at the hospital.

In Denmark, authorities have de�ned seven high-risk situation medication categories that require extra
attention by all healthcare workers [17]. These include warfarin, digoxin, insulin, potassium, gentamicin,
methotrexate, and opioids. While there also are other tools to aid in medication reviews, such as a
national interaction database, national deprescribing guidelines and overviews, no algorithm or guideline
for prioritizing patients for medication review exists. However, there are ward-speci�c guidelines in place,
which include criteria such as age and number of medications. In early February 2021, a set of non-
clinical rules were implemented at the Emergency Department, which are further described in the Results
section.

Data collection
The observations were qualitative and quantitative participant observations and followed a pre-
constructed observation guide. The observation guide focused on each patient that could potentially be
chosen by the pharmacist to receive a medication review and included clinical data on the patient;
observations on which approaches and which parameters the pharmacist used in prioritizing the patients
for medication review; and which activities or steps the pharmacist took in the process. In addition, the
observer recorded data on how and why the pharmacist prioritized or did not prioritize each patient
admitted to the ward. The interview followed an interview guide constructed to collect the pharmacists’
views on the current and past work process at the ward, how the pharmacist thinks when prioritizing
patients for medication review and suggestions for improvement of work�ow.

Data analysis
The observations were noted in writing on the observation guide. Quantitative variables in the observation
guide were entered into an excel �le (results not reported here) and written open-ended observations were
collected for each pharmacists’ patients and analysed inductively looking for patterns and themes. The
interviews were audiotaped, transcribed verbatim and analysed inductively. The interviews were read
repeatedly looking for themes, marking representative quotes and condensing the meaning of each
theme and its relevance for the study objective. The analysis was conducted by one of the authors (RH)
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and validated on three interviews by another author (ABA). Any discrepancies or uncertainties were
resolved among all authors.

Results
Seven pharmacists (all female, mean age 35.4 years (range 29–42)) were observed and six were
interviewed (F1-6). Three of the pharmacists had less than two years’ experience working in the hospital
(F1, F5 and F7). Six of them worked one day per week at the Emergency Department and every eighth
weekend, whereas one worked there on a less regular basis.

The interviews and observations were carried out on nine separate whole days from March 29 to May 5,
2021. The observations lasted at least one whole workday for each of the seven pharmacists.

Observations
The observations showed �rstly, that changes implemented, according to the wishes of the ward
management, affected the study. Secondly, there were some notable differences between pharmacists
that could be linked to their clinical experience.

Changes in procedures
A few days prior to the initiation of the study, a change in work�ow was instated at the Emergency
Department. The ward leadership wished to put a higher focus on medication histories rather than
thorough medication reviews, and that medication lists were prepared for doctors’ approval in the EHR.
The management from the Capital Region of Denmark's Pharmacy at Nordsjællands Hospital therefore
set up a group to investigate how this could be implemented. This resulted in a Plan-Do-Study-Act
process (PDSA) which was initiated in early February 2021. Patients were to be selected according to
three prioritization criteria. The pharmacists should 1) ensure that all patients had their medication
entered in the EHR; 2) then prioritize patients according to length of stay. When all patients had their
medication entered, the pharmacist could turn their attention to other patients where it was believed a
medication review would be bene�cial. 3) Regardless of these two criteria, referrals from a physician for a
medication review were to be prioritized �rst.

(insert Fig. 1)

The PDSA went through two rounds during the observation period (Fig. 1). During the �rst round, all
patients were to undergo a medication history assessment and medication review. However, due to the
fact that there was only one pharmacist on call, it was not always possible to assess medicines of all
admitted patients. During the second round, several exclusion criteria were added such as: patients with
deep venous thrombosis (DVT) or anaemia, since these patients would likely be discharged quickly, and
patients who only used 1–2 medications. After completion of the study, the PDSA went through further
rounds in order to optimize work�ow.
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Pharmacists’ work experience in relation to prioritization
decisions and work�ow
One key observation during this study was the difference in work�ow and prioritization of patients
according to the pharmacists’ clinical experience.

Pharmacists with less experience (less than two years of clinical hospital experience) worked in the
following way: Sorting patients by length of stay, and selecting those where medications had not been
entered into the EHR. In contrast, experienced pharmacists (two or more years of clinical hospital
experience) worked in the following way: The patients' length of stay was noted and used to prioritize the
patients. The reason for admission was noted for each patient and whether the medications had been
added to the EHR or not. If medications had been added to the EHR, the pharmacist would then critically
evaluate if a medication review should be carried out based on the medication list in the EHR and the
shared medication record (a prescription records system covering all of Denmark). With the notes from
the morning conference in mind, they decided which patients to prioritize.

In addition, most pharmacists with less clinical experience used the medication list in the EHR and not in
the shared medication record to check whether the usual medication had been added or not. This could
potentially be misleading as some patients upon admission were prescribed medication for their acute
condition without transferring the usual medication list (as apparent in the shared medication record) to
the EHR. The observations generally showed that the prioritization guidelines were only used as a rough
guidance, although less experienced pharmacists followed them more closely than their more
experienced colleagues.

Interviews
The interviews were held for the most part on the same day as each pharmacist was observed. One
pharmacist was interviewed the following day. The interviews shed light on what kinds of considerations
pharmacists went through when prioritizing patients, how they used the ground rules (as set out in the
PDSA process), their collaboration with physicians, and how pharmacists could better contribute to the
ward team.

Factors to focus on when prioritizing patients
Pharmacists have complex considerations when prioritizing patients during their workday at the
Emergency Department. They all agreed that not all medications are important when scanning a patient’s
medication list. Missing a few regular doses of preventive medications for patients during their stay at
the ward could for instance, be viewed lightly as the patients would soon be discharged from the ward.

Whether it is a simvastatin or losartan or something like that, I am a bit more, like oh well (…) I am a bit
more laid back about that. But of course, they need their medication, however [for these drugs], they won’t
die from missing a single dose. (F2)
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The seven risk-situation medications were mentioned, but not found to be enough help. Conversely, the
whole medication list, looking for interactions, and evaluating the appropriateness of dosages were more
important to consider. Age of the patient was not always relevant, but the number of medications and the
reason for admittance could be important factors.

They [elderly patients] use more medications than the younger patients. But sometimes the younger
patients are also important since a few [in this patient group] might also be using a lot of medications,
even though they are young. (F3)

So I think it is important [to do a medication review] where there is a fair number of medications – and it
doesn’t have to be a lot [of medicines], because there could be an interaction that we need to address. It
could also be a decreased kidney function where we need to look at the dosages. Or that there is some
medication that actually caused the admission or the general diagnosis. Is there some sort of a
[prescribing] cascade? (F5)

Views on the implemented guidelines (PDSA)
The interviews also shed light on how the pharmacists viewed the guidelines implemented during the
observation period and how they chose to work with these or around them. They saw both positive and
negative aspects. On the positive side, they felt that they became more e�cient due to the PDSA process;
that they reviewed a higher number of patient charts per shift and identi�ed a higher number of
appropriate patients.

I feel like I am covering more, which means that I am getting more done. Which also means that there
might be a higher percentage [of patients reviewed] who aren’t important, but I also think that I am
catching more relevant [cases], where I might [before] have said “Well, we’ll wait and see [before
performing a review]. (F2)

The negative aspects were that pharmacists feared that the focus on the longest stays and entering
medicines into the EHR made for a more haphazard selection of patients. This could make them miss
patients in great need of pharmaceutical care.

But I think it’s a bit due to chance that I catch them [patients in need of a medication review]. So it all
comes down to when you [the patient] enter [the Emergency Department]. It is left up to the time factor [to
prioritize]. (F5)

In principle we just have to note if they [the patients] have had their medication entered [into the EHR] and
[if they have] you aren’t supposed to look any more at the patient. (…) I can’t help it, because sometimes I
think there is something problematic, that I spot right away [and need to act upon]. (F6)

When the pharmacists talked about the PDSA and guidelines, it was clear that they felt that their clinical
experience and use of pharmaceutical competencies were undervalued. Most of the pharmacists uttered
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that this process did not utilize the competencies of the pharmacists optimally and that they as
professionals would be more valuable in direct patient care.

I just don’t think that our focus with the doctors should be that we can enter the medication [into the EHR].
I think we need to show that “We are pharmacists. We are specialists within the pharmaceutical
treatment”. So we are able to do something else than this. (F6)

This indicated that the pharmacists felt that they were viewed more as technical staff than professionals
who have clinical skills.

Collaboration with physicians
All respondents talked about how they see their collaboration with physicians at the Emergency
Department. Firstly, how being situated close to physicians facilitates the collaboration and how they
wish to have more referrals from physicians. They related to how the Covid-19 pandemic had removed
morning brie�ngs and the location of the pharmacists within the department was changed so they did
not sit with the physicians anymore.

I was used to have a lot more [contact with the physicians] when I was sitting next to them compared to
now (…). And I felt more like a part of the team [then] than now (…) Also, during Covid-19 this [contact with
the physicians] has been lost, the morning brie�ng, and then you are a bit lost [in regards to prioritizing
patients]. And now I still think we [pharmacists] are lost [when not sitting in close proximity to physicians],
because you don’t know if the patients are about to be discharged. (F6)

Secondly, many pharmacists mentioned how a better collaboration between physicians and pharmacists
on prioritization of patients could improve both the work�ow and the impact of medication reviews.
Getting referrals from physicians about patients to review had the bene�ts of providing the pharmacists
with more clinically relevant cases and led to a higher rate of acceptance of recommended changes to
the patient’s medications.

I wish that we [physicians and pharmacists in collaboration] were a bit better at prioritizing patients
together – what is it we want to look at? So, in the ideal world, the referrals would always be prioritized
�rst [because they always are important for medication review]. (F5)

Ideas for improvements – using and developing clinical
competencies
The pharmacists had ideas for improving their prioritization and work with patients needing a medication
review. The ideas re�ected that, although they had a quantitative sense that they were more e�cient, they
were still not satis�ed with the PDSA criteria set out for their work at the Emergency Department.
Especially the longest stay criterion was criticized for not being useful.

I don’t think we should prioritize based on the length of stay. I think you need to assess which [individual]
patients are important. Thereby obtaining tools to help de�ning “this is an important patient; this isn’t an
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important patient. (F6)

Another dissatisfaction among pharmacists was that they felt they were not allocated to the most
appropriate patient groups within the Emergency Department. Being a department with several
specialties, the pharmacists primarily worked with the acute medicine specialty. This specialty has a high
turnover rate and patients are often discharged after a short stay. Therefore, the pharmacists’ medication
review would not always be ready before the patient was discharged.

Another important improvement they note is that each pharmacist should work more frequently at the
Emergency Department. Being there only once per week hampers them in getting a routine and
competencies in working with acutely admitted patients and belonging to the ward team. They stated
that it takes some time to become professionally strong and experienced in this type of setting. In relation
to this improvement idea, they talked about how much they could bene�t from being more than one
pharmacist at the time on the ward in order to get the professional sparring in their medication reviews.
Some also suggested that pharmacists at the hospital or across the region should exchange experience
and knowledge better than what was currently the case.

… There is so much knowledge and learning potential in each other’s way of working which we don’t really
obtain (F5)

Lastly, the pharmacists talked about how the “clinical insight” of the pharmacist needed to come more
into play. This would aid them in identifying patients more effectively using the medication lists and the
EHR information.

So eventually, it’s just experience, it’s just something you know instinctively. “IS there something here [in
the medication list]? There is just something strange here [in the medication list]”. Or… not that I can
remember exactly what it is, but there is just something that tells me that I need to look into this patient.
(F3)

Discussion

Statement of key �ndings and interpretation
Currently, there is no national or international consensus on prioritizing patients for medication reviews,
but screening tools have been developed to guide clinical pharmacists [10–12]. In Denmark there are
seven so-called risk situation medications [17], but this list is far from being su�cient for the pharmacists
in our study. Research has shown that there is disagreement about what constitutes high-risk
medications [16]. This lack of consensus is re�ected in the variability in the existing screening tools [10].
The non-clinical rules set at the beginning of the study (through a PDSA process) did make for more
e�ciency, the number of patients seen by the pharmacists was boosted (results not shown), although the
quality of the medication reviews per se was not measured. E�ciency increases have also been observed
when using clinical prioritization tools [21].
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Studies have shown that pharmacists with longer experience and more training are more skilled in
detecting drug related problems and medication errors [9, 18, 22, 23]. This was evident in this study’s
observations, as more experienced pharmacists did not solely go by the dictated criteria to select patients
based on whether their medicines had been entered into the EHR and longest stay. They instead went by
more a clinical insight that is gained from experience in the clinic. Personality types could be an alternate
explanation, but pro�les using the types de�ned by Carl Jung were not found to explain the difference in
work�ow between participants (data not shown).

The pharmacists in this study found the physician referrals gave more cases for relevant medication
reviews. They also stressed the importance of physical proximity to the physicians’ working stations at
the ward. Studies from primary care have shown that pharmacists’ personal contact with physicians
enables trust and furthers collaboration [24, 25]. However, another mixed methods study in the hospital
setting has shown that even with physical proximity, it is also important that pharmacists engage in
proactive communication with physicians [26].

The interviews emphasized that pharmacists felt their clinical knowledge was underutilized which was
not surprising and a well-known fact in professional pharmacy circles [27]. One such technical task is
entering medications into the EHR. The other profession who does this is at the ward are medical doctors,
which is no less of a waste of resources. In other hospitals in Denmark, pharmaconomists (highly trained
pharmacy technicians) are in some cases responsible for this task and the competencies of the
pharmacist used only on medication reviews and consulting about complex pharmaceutical matters.

Strengths and weaknesses
This study’s strengths stem from the mixed methods design of observing with a structured and semi-
structured guide, followed by qualitative interviews by the researcher who observed. The interviews
provided the observer the opportunity to ask questions close in time about what had been observed. That
is, the situations were fresh in the interviewee´s mind and she could re�ect on what she was thinking
during her work. The observer/interviewer was an outsider to the setting, but still a pharmacy student
within the clinical track and insights into medication reviews. Being an outsider made her more able to
observe the setting and the pharmacists’ actions with fresh eyes and that she could later inquire about in
her interviews. This was also a weakness as the observer/interviewer was not yet a pharmacist and a
novice to the research methods. She may therefore have been unable to catch some nuances of the
professional work and the organization around the work. Another limitation is that the study was only
carried out in one hospital, which lowers transferability, although it was possible to observe all
pharmacists and interview most to cover the work and views of the whole population in the studied case.

Further research
The clinical pharmacy training that pharmacists receive while in their 5-year pharmacy program in
Denmark constitutes a minor part of the program. Due to a high proportion of pharmacy graduates
entering the pharmaceutical industry in Denmark, there is less emphasis on clinical pharmacy subjects
than in programs in other countries such as the UK or USA. No literature is available describing the on the
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job training of clinical pharmacists in hospitals in Denmark and there are no national requirements that
pharmacists need to meet in order to practice patient care. The results of this study indicate that on the
job training could be optimised for new pharmacists prior to working individually at the Emergency
Department. This makes for future research into the optimisation of clinical skills and knowledge of
pharmacists in a Danish hospital setting.

The study has pointed out that processes and practices can be improved to better use the skills and
competencies of the pharmacists studied. The most important practice improvement is to implement
valid and feasible prioritization tools in the clinical pharmacy services. This will �rstly, enable
pharmacists to focus on which patients need medication reviews from a clinical perspective, instead of a
mostly technical procedure. Secondly, it will assist pharmacists with less experience to focus on the
patients in most need. Thirdly, having a more clinical way of prioritizing will give the profession of
pharmacy a stronger standing with the physicians with whom they need to collaborate regarding
patients.

Conclusion
This study has highlighted that pharmacists according to clinical experience handled the current non-
clinical prioritization process differently. Although the process increased e�ciency, it was not deemed
helpful for detecting the clinically meaningful patients for the pharmacists working at the Emergency
Department. The study showed that a prioritization tool and being situated more closely to the physicians
at the ward would help pharmacists be further integrated into patient care. Future research should focus
on documenting how pre- and post-graduate training of pharmacists in Denmark can strengthen the role
of clinical pharmacists in the hospital setting.
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Figure 1

The normal PDSA �ow with an added description of the PDSA cycles relevant for this study’s case at
Capital Region of Denmark's Pharmacy at Nordsjællands Hospital


