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Summary

BACKGROUND: Medication-related readmissions are sig-
nificant burdens on patients and healthcare systems and
are particularly prevalent among older adults. We aimed
to identify potentially preventable medication-related read-
missions and to describe their causes.

METHODS: We conducted a retrospective cohort study
of 500 randomly selected patients, aged 65 or older, dis-
charged from the general internal medicine department
of a university hospital in Switzerland between January
2022 and October 2023 and readmitted within 30 days.
Two pharmacists independently screened their electronic
health records and analysed whether their readmission
was medication-related using the AT-HARM10 tool. We
assessed preventability using judgements similar to the
Schumock statements. In cases of disagreement between
the two pharmacists, readmissions were also screened by
a senior physician. We analysed the causes of potentially
preventable medication-related readmissions.

RESULTS: We identified 116 (23.2%) potentially pre-
ventable medication-related readmissions among the 500
readmissions analysed. The most common diagnoses as-
sociated with readmission were heart failure (21.6%),
worsening pain (12.1%) and infection (12.1%). The most
common causes of readmission were underprescribing
(29.3%), Other prescribing problems such as suboptimal
medication selection or dosage issues (28.4%), and non-
adherence (12.9%). Diuretics, analgesics and antibiotics
were the most frequently involved medications.

CONCLUSIONS: Nearly one-quarter of 30-day readmis-
sions involving older adults were medication-related and
potentially preventable. The primary contributing factors
were prescribing and non-adherence issues. The study
highlighted common causes of such readmissions and un-
derlines the need for further research to determine which
interventions — such as medication reviews or improved
care transitions — are most effective in addressing them.
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Identifying high-risk patients will also be essential to opti-
mise the use of healthcare resources.

Introduction

Medication errors, defined as any mistake occurring in the
medication use process, are prevalent in all healthcare con-
texts, especially at transitions of care [1, 2]. While not all
medication errors result in harm, those that do are clas-
sified as preventable adverse drug events (ADEs) [3]. In
contrast, adverse drug reactions (ADRs), defined as “a re-
sponse that is noxious and unintended, and which occurs at
doses normally used in humans”, are non-preventable ad-
verse drug events [4]. The Institute of Medicine estimates
that at least 1.5 million preventable adverse drug events
occur each year in the United States. Similarly, studies
conducted in Europe also found a high prevalence of pre-
ventable adverse drug events [5, 6].

If adverse drug events are severe enough, they can lead
to hospitalisations and, if there has been a previous hos-
pitalisation, to medication-related readmissions (MRRs).
The prevalence of medication-related readmissions varies
by country, the type of patient population, the timeframe
for readmissions and, most importantly, the method used
to detect medication-related readmissions. Whereas some
studies only classify readmissions due to adverse drug re-
actions as medication-related readmissions [7], others use
a more comprehensive method categorising all readmis-
sions as medication-related readmissions if any type of ad-
verse drug event cannot be ruled out as having played a
substantial role [8, 9]. In one systematic review, the median
prevalence of medication-related readmissions across the
12 studies included was 21%, with a range of 3—64%, and
the median rate of preventability was 69% [10]. A more
recent meta-analysis of four studies found a pooled preva-
lence for medication-related readmissions of 9%, with a
range of 3-22% [11].

Any type of readmission implies a burden on a patient’s
health and the healthcare system’s finances [12, 13]. As
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a substantial proportion of readmissions involves poten-
tially preventable medication-related readmissions (ppM-
RRs), their risk factors have been investigated to better un-
derstand and mitigate their occurrence. In this study, poten-
tially preventable medication-related readmissions include
both adverse drug events (e.g. underprescribing, overpre-
scribing, non-adherence) and systemic issues such as in-
sufficient communication or monitoring. These factors
were assessed using predefined criteria. Older adults’ age
puts them at a higher risk of medication-related readmis-
sions because they are a population associated with other
risk factors for medication-related readmissions, including
polypharmacy and the prescription of certain medication
groups [14]. Medication classes that have been shown to
increase the risk of medication-related readmissions in-
clude antidiabetic agents, particularly insulin, antithrom-
botics and opioids [15—18]. The underlying causes of med-
ication-related readmissions include non-preventable ad-
verse drug reactions and preventable adverse drug events.
Adverse drug events predominantly include non-adherence
by patients, prescribing problems and transition-of-care er-
rors, such as insufficient communication between different
healthcare professionals or institutions [17-19]. Prescrib-
ing problems include underprescribing, in which a med-
ication is omitted despite being indicated, and overpre-
scribing, where a medication is prescribed without a valid
indication. Other prescribing problems include the pre-
scription of a medication for which the patient does have
a valid indication but where the duration, dose or choice
of medication is inappropriate. The inappropriateness may
be due to drug interactions, contraindications, a suboptimal
route of administration or high cost.

In Switzerland, where the healthcare system is decen-
tralised and older adults are often affected by polypharma-
cy [20], addressing potentially preventable medication-re-
lated readmissions poses particular challenges. Moreover,
communication across sectors and institutions can be frag-
mented, increasing the risk of medication-related issues
during transitions of care.

In order to introduce targeted measures to prevent med-
ication-related readmissions, the causes of potentially pre-
ventable medication-related readmissions need to be better
understood. In many countries, including Switzerland,
where the present study was conducted, the causes of po-
tentially preventable medication-related readmissions have
never been specifically investigated. The present study’s
objectives, therefore, were to quantify the prevalence of
30-day potentially preventable medication-related read-
missions in older adults discharged from a general internal
medicine department of a university hospital in Switzer-
land and readmitted to the same hospital, and to analyse
their underlying causes.

Methods

Study design, population and setting

We analysed 30-day readmissions for their medication-re-
latedness and preventability in a retrospective observation-
al cohort study comprising the data of 500 randomly se-
lected patients hospitalised in the general internal medicine
department of the University Hospital of Bern. All had
been discharged between 1 January 2022 and 18 October
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2023 and readmitted to a department in the same hospi-
tal within 30 days. The random selection was performed
by assigning a random number to each patient in an Excel
(2016 version, Microsoft, Redmond, WA, USA) spread-
sheet using its RAND() function. Patients were then sorted
into ascending order, and the 500 patients with the lowest
random numbers were included in the analysis. No patients
were excluded due to incomplete records, and the random
selection was applied to all eligible cases. Study eligibility
required patients to be at least 65 years old and to have giv-
en general consent to the further use of their data. No other
inclusion or exclusion criteria were used.

Ethical considerations

The present study was reviewed by the Cantonal Ethics
Committee of Bern, and its need for approval was waived
as it was classified as a quality improvement project (sub-
mission number 2023-01025).

Study outcomes and data

The primary study outcome were 30-day potentially pre-
ventable medication-related readmissions. The patient and
case identifiers (unique numbers assigned to every patient
at hospital admission) of our 500 readmissions were ex-
tracted to enable full access to the electronic health records
of their index hospitalisation and readmission. Data were
also automatically extracted on each patient’s medications
prescribed at discharge, age, sex, number of hospitalisa-
tions in the year before their index hospitalisation, index
hospitalisation length of stay, number of days before read-
mission, number of diagnoses and primary language doc-
umented in the electronic health record. Descriptive sum-
maries of patient and case characteristics are given in ta-
bles 1 and 2, respectively.

Chart reviews of readmissions

In step one, two clinical pharmacists (CMM and NS) in-
dependently screened readmissions for medication relat-
edness. This was done using the validated AT-HARM10
instrument for classifying older adult admissions as poten-
tially medication-related or unlikely to be medication-re-
lated [21]. The tool comprises ten closed-ended questions,
three of which are used to identify admissions that are
unlikely medication-related and seven of which are used
to identify admissions that are possibly medication-relat-
ed. It is designed so that once the answer to a question
is “yes”, the assessment can be terminated and the admis-
sion categorised. The complete tool, with all its questions,
is provided in appendix 1. In the original validation study,
the AT-HARM10 tool showed a sensitivity of 70-86%, a
specificity of 70-74% and an interrater agreement (Co-
hen’s k) of 0.45-0.75 [21]. The average time required per
case was 5.7 minutes [21]. The AT-HARM10 tool was cho-
sen because it is validated for identifying medication-relat-
ed hospital admissions in older adults. Compared to oth-
er tools, it shows similar performance while requiring less
time to complete, making it particularly suitable for this
study [21]. In step two, preventability was assessed for
each readmission categorised as medication-related. We
assessed preventability using judgements similar to the
Schumock statements (i.e. inappropriate prescribing due
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to medication choice or dosage, inappropriate monitoring,
interactions, poor adherence, contraindication, etc) [22].
While the tool has not been formally validated in the same
way as AT-HARMI0, its reliability has been assessed in
several studies. For example, a multicentre observational
study reported a Cronbach’s alpha of 0.76, indicating good
internal consistency [23]. In step three, the two pharma-
cists discussed every readmission, comparing their find-
ings. In cases of disagreement, an experienced physician
(TB) screened the readmission concerned using the same
approach. All three investigators then discussed that read-
mission until a consensus was reached. The physician as-
sessed 57 (11%) readmissions; the others were reviewed
by the pharmacists alone. All three investigators jointly
assessed a pilot sample of 20 (4%) readmissions to har-
monise their approach and confirm the feasibility of the
assessment process. Preventability and medication-related-
ness were assessed solely based on information explicitly
documented in the electronic health records. Missing infor-
mation, for example regarding medication intake or adher-
ence, was acknowledged as a limitation of the retrospec-
tive study design.

After completing the chart reviews, we extracted the rea-
sons for readmission, the underlying adverse drug event
(i.e. underprescribing, overprescribing, Other prescribing
problems, non-adherence, insufficient communication)
and the medications involved; we then analysed the auto-
matically extracted data. Medications involved in each po-
tentially preventable medication-related readmission were
identified during chart reviews based on clinical judge-
ment. Medication classes were not pre-defined but were
grouped into broader categories during analysis to detect
common patterns.

Results

We identified 116 (23.2%) potentially preventable medica-
tion-related readmissions among the 500 30-day readmis-
sions screened. The baseline characteristics of the patients
with a potentially preventable medication-related readmis-
sion are shown in table 1.

Readmission diagnoses and reasons for adverse drug
events

The most common diagnoses among readmitted patients
and the underlying reason for their adverse drug events are
summarised in table 2. The most common readmission di-
agnoses were heart failure, worsening pain and infection.
Figure 1 illustrates the underlying reasons associated with
these three prevalent diagnoses.

Across all the diagnoses, the most commonly encountered
reasons for adverse drug events were underprescribing (n
=34, 29.3%), Other prescribing problems (n = 33, 28.4%),
non-adherence (n = 15, 12.9%), insufficient monitoring (n
=9, 7.8%), insufficient communication (n = 7, 6.0%) and
overprescribing (n = 5, 4.3%). Combinations of different
adverse drug events were found in 13 (11.2%) potentially
preventable medication-related readmissions.

When looking at potentially preventable medication-relat-
ed readmissions where a single medication was involved,
diuretics (n = 17, 17.0%), analgesics (n = 16, 16.0%), an-
tibiotics (n = 11, 11.0%), anticoagulants (n = 7, 7.0%), in-
halants (n = 6, 6.0%) and laxatives (n = 6, 6.0%) were
the most frequently encountered. The most frequently ob-
served combination of medication class and reason for
readmission included insufficient monitoring for diuretics,
underprescribing for analgesics, antibiotics, anticoagulants
and inhalants, and non-adherence for laxatives. More than
one drug was involved in 16 cases (13.8%).

Discussion

This retrospective cohort study provided valuable insights
into 30-day potentially preventable medication-related
readmissions. Our findings suggested that a substantial
proportion (23.2%) of general internal medicine patients
readmitted within 30 days had experienced a potentially
preventable medication-related readmission. The most
common readmission diagnoses were heart failure, wors-
ening pain and infection, with underprescribing, Other pre-
scribing problems (excluding overprescribing) and non-ad-
herence being the most common reasons for adverse drug
events. These findings suggested that improved medica-
tion management for older adult patients is critical. This
need was further emphasised by a systematic literature re-
view conducted by the World Health Organization, which
found that 17% of older adult patients experience pre-

Table 1:
Baseline characteristics of patients with a 30-day potentially preventable medication-related readmission.
Characteristics 30-day potentially preventable medication-related readmissions (n =
116)
Age, median (IQR) [years] 78.0 (70.0-84.0)
Sex, n (%) Male 66 (56.9%)
Female 50 (43.1%)
Primary language, n (%) German 102 (87.9%)
French 3 (2.6%)
Italian 3 (2.6%)
Other 8 (6.9%)
Time to readmission, median (IQR) [days] 10.0 (4.0-18.3)
Number of hospitalisations (same hospital) in the 12 months before the index admission, median 2.0 (1.0-3.0)
(IQR)
Length of stay of the index hospital admission, median (IQR) [days] 5.0 (3.0-8.0)
Number of medications at discharge from the index admission, median (IQR) 12.0 (8.0-15.0)
Number of ICD-10 codes at discharge from the index admission, median (IQR) 17.0 (13.0-21.0)
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ventable medication-related harm [24]. Furthermore, that
review found that 53% of all preventable medication-relat-
ed harm occurs during the ordering or prescribing stage,
which also aligned with our findings [24].

Our results aligned with prior research showing that med-
ication-related issues were important drivers of readmis-
sions [8, 18, 19, 25-28]. However, the exact rates of poten-
tially preventable medication-related readmissions found
vary greatly, depending especially on the patient popula-
tions and methods used to detect medication-relatedness
and preventability. A similar study by Dalleur et al. found
that 13.1% of 30-day potentially preventable readmissions
were medication-related [19]. It remains unclear why there
were significantly fewer potentially preventable medica-
tion-related readmissions in their study, but it could be be-
cause of the high proportion of cancer patients in their pop-
ulation. Although chemotherapies carry an inherently high
risk of adverse drug reactions and cancer patients are of-
ten readmitted, preventability is often not recorded. This
can be seen in our results, where cancer was never the pri-
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mary reason for readmission. Another study found similar
results to ours, with potentially preventable medication-re-
lated readmissions being involved in 26% of readmissions
[26]. Glans et al. also used the AT-HARM10 tool with old-
er adult patients and found that 40% of all readmissions
were medication-related, although their preventability was
not assessed [25]. Given the median preventability rate
found in the systematic review by El Morabet et al., how-
ever, they probably would have found similar results to our
study [10]. Other studies have found lower rates of poten-
tially preventable medication-related readmissions. For ex-
ample, Uitvlugt et al. found that 16% of readmissions were
medication-related readmissions and 40% of them were
preventable [18]. This lower percentage could be because
medication-related readmissions were only considered in
this analysis if an adverse drug reaction was present. As
the most prevalent issue identified in our study was un-
derprescribing, it is unsurprising that a higher prevalence
of potentially preventable medication-related readmissions
was found too. Two large randomised controlled trials have

Table 2:

Readmission diagnoses of patients who experienced a potentially preventable medication-related readmission and the reasons for their adverse drug events.

Diagnoses of potentially pre-
ventable readmissions

Underlying reason for the adverse drug event

Heart failure (n = 25, 21.6%)

Insufficient monitoring (n = 6, 24.0%)

Underprescribing (n = 5, 20.0%)

Non-adherence (n = 4, 16.0%)

Insufficient communication (n = 2, 8.0%)

Other prescribing problems (n = 2, 8.0%): 1 underdose, 1 interaction

A combination of the above (n = 6, 24.0%)

Worsening pain (n = 14, 12.1%)

Underprescribing (n = 8, 57.1%)

Other prescribing problems (n = 4, 28.6%): 4 underdoses

Non-adherence (n =1, 7.1%)

Insufficient communication (n =1, 7.1%)

Infection (n = 14, 12.1%)

Underprescribing (n = 8, 57.1%)

Non-adherence (n = 3, 21.4%)

Insufficient communication (n = 1, 7.1%)

Other prescribing problems (n = 1, 7.1%): 1 wrong duration

A combination of the above (n =1, 7.1%)

Worsening COPD (n =6, 5.2%)

Underprescribing (n = 5, 83.3%)

Other prescribing problems (n = 1, 16.7%): 1 suboptimal medication selection

Obstipation (n =6, 5.2%)

Non-adherence (n = 3, 50.0%)

Other prescribing problems (n = 2, 33.3%): 1 underdose, 1 suboptimal medication selection

Underprescribing (n = 1, 16.7%)

Fall (n = 6, 5.2%)

Other prescribing problems (n = 3, 50.0%): 1 overdose, 1 contraindication, 1 suboptimal medication selection

Overprescribing (n = 2, 33.3%)

Insufficient communication (n = 1, 16.7%)

Acute kidney injury (n = 4, 3.4%)

Other prescribing problems (n = 3, 75.0%): 1 overdose, 1 interaction, 1 contraindication

Insufficient monitoring (n = 1, 25.0%)

Delirium (n = 3, 2.6%)

Other prescribing problems (n = 2, 66.7%): 2 suboptimal medication selections

Overprescribing (n = 1, 33.3%)

Hypotension (n = 3, 2.6%)

Other prescribing problems (n = 3, 100.0%): 1 overdose, 1 suboptimal medication selection, 1 contraindication

Ischaemic stroke (n = 3, 2.6%)

Underprescribing (n = 2, 66.7%)

Other prescribing problems (n = 1, 33.3%): 1 underdose

Others (n = 32, 27.6%)

Other prescribing problems (n = 12, 37.5%): 3 suboptimal medication selections, 3 overdoses, 2 contraindications, 2 underdoses, 1

suboptimal dosage form, 1 suboptimal dosing regimen

Underprescribing (n = 6, 18.8%)

Non-adherence (n = 4, 12.5%)

Insufficient communication (n = 2, 6.3%)

Insufficient monitoring (n = 2, 6.3%)

Overprescribing (n = 1, 3.1%)

A combination of the above (n = 5, 15.6%)

COPD: chronic obstructive pulmonary disease.
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found the overall prevalence of medication-related read-
missions within one year of discharge to be approximately
22% [8, 28]. Direct comparison with these two studies is
difficult, however, as their readmission timeframe was dif-
ferent and they did not give rates of medication-related
readmissions for all readmissions. They nevertheless also
illustrated that medication-related readmissions are a perti-
nent topic.

The prescribing problems that we identified, such as un-
derprescribing, Other prescribing problems and overpre-
scribing, are not unique to Switzerland’s healthcare system
but reflect global concerns, especially for older adults. Un-
derprescribing, for instance, has been well-documented as
a significant issue in older populations due to concerns
about polypharmacy and adverse drug reactions [29, 30].
However, this can often lead to suboptimal management of
their chronic conditions, including heart failure, hyperten-
sion and pain, as our study revealed. Similarly, Other pre-
scribing problems, where medication selection or dosing
is inappropriate, are important issues and common prob-
lems for older adults [31, 32]. Notably, the inappropri-
ate prescribing of analgesics and diuretics identified in
our study aligns with findings from similar ones where
these medication classes were frequently involved in ad-
verse drug events that lead to readmissions [19, 27]. Opi-
oids were also included in the PAR-Risk Score, a pre-
diction model developed in Switzerland to flag patients
at high risk of potentially preventable all-cause readmis-
sions [33]. Medication non-adherence was another com-
mon reason for potentially preventable medication-related
readmissions in our study and aligns well with previous re-
search identifying non-adherence as a major risk factor for
medication-related readmissions [18, 19, 27]. Non-adher-
ence is frequently encountered in clinical practice and may
be either intentional or unintentional [34, 35]. Studies have
shown that patients with heart failure exhibit particularly
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high rates of non-adherence [36], which overlaps with our
findings.

Our findings suggested that improving prescription prac-
tices and patient adherence, especially during transitions of
care, may help mitigate the risk of potentially preventable
medication-related readmissions. Previous studies have
demonstrated that interventions to optimise prescription
practices, such as medication reconciliation and compre-
hensive medication reviews, can effectively reduce read-
mission rates [37, 38] and medication-related readmissions
[39]. Similarly, enhanced patient education programmes
focusing on adherence have shown promise in minimising
readmissions [40, 41]. Improvements in transitions of care,
including better communication between healthcare pro-
fessionals, particularly regarding medication changes and
the need for follow-up assessments or intensified moni-
toring, have also been associated with reductions in read-
missions [42]. Given that the median time to readmission
was only 10 days in our study, it seems plausible that
transitional care and additional interventions shortly after
discharge could be particularly relevant. Evidence of the
effectiveness of these interventions remains inconsistent.
The reasons for this inconsistency are not fully understood,
though we hypothesise that interventions may not have
been implemented using multimodal approaches that com-
bined different interventions. More holistic approaches
could be beneficial. A meta-analysis of randomised con-
trolled trials by Dutzenberg et al. demonstrated that while
medication reviews alone did not reduce readmissions,
combining them with other interventions, such as medica-
tion reconciliation or patient education, significantly re-
duced readmission rates [43]. In contexts involving limited
healthcare resources, however, providing comprehensive
approaches for every patient may not always be feasible.
In Switzerland, the availability of clinical pharmacists or
coordinated follow-up care after discharge is often limited

Figure 1: Adverse drug events associated with potentially preventable medication-related readmissions involving patients readmitted due to
heart failure, worsening pain or infection.
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[44], which may further reduce the feasibility of imple-
menting comprehensive interventions for all patients.
Therefore, further research is needed to determine which
interventions are most effective at reducing the risk of po-
tentially preventable medication-related readmissions and
to identify the patients most likely to benefit. This targeted
approach could help optimise resource allocation while
maximising patient outcomes. In addition, factors such as
patients’ socioeconomic situation, cognitive function or
the availability of social support may also influence the
occurrence of potentially preventable medication-related
readmissions. These aspects were not captured in our
dataset but should be considered when designing future in-
terventions.

The present study had several strengths. First, it is one of
the few studies to have focused specifically on potential-
ly preventable medication-related readmissions in an older
adult population, and it was the first conducted in a hospi-
tal in Switzerland. By using a robust, validated tool (AT-
HARMI10) for identifying medication-related readmis-
sions, we ensured a structured and reliable classification
process. Using independent reviews by pharmacists and
involving a physician in cases of disagreement strength-
ened the validity of our findings. Additionally, including a
large, randomly selected cohort of 500 patients enhanced
the generalisability of our results to similar clinical popu-
lations.

The study had some limitations, nevertheless. Using a ret-
rospective cohort made the study dependent on the accu-
racy and completeness of electronic health records, which
may not fully capture critical aspects such as medication
adherence or nuances of patient behaviour. Non-adherence
was assessed based on explicit documentation in the med-
ical record, but such information was not consistently
available. As a result, some cases of non-adherence may
have gone undocumented and thus unrecognised, poten-
tially leading to an underestimation of its contribution to
potentially preventable medication-related readmissions.
Additionally, the reasoning behind certain ambulatory care
decisions or interventions could not always be extracted
from the records, potentially limiting our understanding
of medication-relatedness or preventability. For example,
while we relied on the medication history documented up-
on readmission, changes made by general practitioners af-
ter discharge may have occurred without being systemati-
cally recorded. Although random sampling was applied to
all eligible patients, we cannot fully exclude the possibili-
ty of subtle selection bias, for example due to variations in
documentation quality. The study was conducted at a sin-
gle institution, which may restrict the generalisability of
the findings to other healthcare settings. Another limitation
was that we could only track readmissions to the same hos-
pital institution, potentially underestimating the true rate of
readmissions. Finally, although the AT-HARM10 tool pro-
vided a structured approach to identifying medication-re-
lated readmissions, it may not fully capture more complex
or nuanced cases. Both the identification of medication-re-
lated readmissions and the assessment of their preventabil-
ity retain an element of subjectivity despite the rigorous re-
view process employed.
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Conclusions

In this retrospective cohort study, we found that 23.2% of
30-day readmissions among older adults were medication-
related and potentially preventable, with underprescribing,
Other prescribing problems (like suboptimal medication
selection or dosing issues) and non-adherence being the
most common causes. The medications most commonly
involved were diuretics, analgesics and antibiotics, where-
as the most common readmission diagnoses were heart
failure, worsening pain and infection. Due to the multifac-
torial nature of potentially preventable medication-relat-
ed readmissions, multimodal and interdisciplinary strate-
gies are likely required to effectively reduce these events.
Given that the median time to readmission was only 10
days, timely post-discharge interventions may be particu-
larly relevant to prevent such events. Although interven-
tions such as medication reviews, medication reconcilia-
tion at discharge and improved care transitions might have
prevented these readmissions, their effectiveness remains
inconsistent across the scientific literature. Targeted efforts
to reduce potentially preventable medication-related read-
missions are urgently needed. Further research should fo-
cus on identifying the most effective strategies and deter-
mining which patient subgroups are most at risk of pre-
ventable medication-related readmissions. This will enable
the more targeted and efficient use of healthcare resources.
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Appendix

AT-HARM10 tool

Assessment Tool for identifying Hospital Admissions Related to Medications(1)

Note: Questions 1-3 are used to identify admissions unlikely to be drug-related, while questions 4-10
are used to identify possible drug-related admissions (DRAs). The assessment is finished as soon as the
answer ‘Yes’ is given for any question - U (unlikely to be drug-related) or P (possibly drug-related). If
all the questions are answered ‘No’, the assessment is ambiguous

e Ul Was the admission caused by an infection, a previously undiagnosed disease (e.g., diabetes or
heart failure), or symptoms, signs and abnormal clinical and laboratory findings (if no specific
diagnosis has been made) that do not seem to be drug-related?

e U2. Was the admission caused by progression of a previously diagnosed disease that is not drug-
related?

e U3. Was the admission caused by physical trauma, substance intoxication, social circumstances or
allergies (e.g., car accident, alcohol, mushroom poisoning, wasp allergy) that was/were not drug-
related?

o P4 s it hinted or stated in the medical records that the admission was drug-related (including non-
compliance)?

e P5. Might (side) effects of the medications the patient was taking (prescribed or non-prescribed)
prior to hospitalisation have caused the admission (including over-treatment)?

e P6. Are there abnormal laboratory results or vital signs that could be drug-related and might have
caused the admission?

e P7. Was there any drug-drug interaction or drug-disease interaction (i.e., a contraindication) that
might have caused the admission?

e P8.Did the patient have any previously diagnosed, untreated or sub-optimally treated (e.g., dose too
low) indications that might have caused the admission?

e P9. Was the patient admitted because of a problem with the dosage form or pharmaceutical
formulation (e.g., failure to receive the medication)?

e P10. Is the cause of the admission a response to cessation or withdrawal of medication treatment?

1. Kempen TGH, Hedstrom M, Olsson H, Johansson A, Ottosson S, Al-Sammak Y, et al. Assessment
tool for hospital admissions related to medications: development and validation in older patients. Int J
Clin Pharm. 2019;41(1):198-206.
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