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Purpose: Hospitalisation is usually accompanied by changes in patients’ drug regimen followed by increased information need. To
identify inpatients most suitable for pharmaceutical care interventions addressing these information needs, different prioritisation
strategies exist. Here, we present a novel screening method taking particularly patient-reported needs into account. We aimed to test (i)
whether the screening method is able to identify patients who benefit most from an intervention, and (ii) whether the intervention can
actually reduce patients’ difficulties with managing their drug treatment.

Patients and Methods: This study comprised of an admission screening, a pharmaceutical care intervention during the inpatient
stay, and a follow-up phone call after discharge. During screening, patients answered questionnaires regarding e. g., their beliefs about
medicine, adherence, and complexity of drug treatment. According to predefined criteria, patients were selected for the intervention.
During intervention, patients received counselling and information leaflets according to their needs. After the inpatient visit, all
screened patients were contacted for a follow-up call. During intervention and follow-up, patients were asked applicable key questions
on factors potentially increasing complexity of drug treatment to identify difficulties with managing their drug treatment.

Results: Among 128 screened patients, 105 were deemed suitable for the intervention. Patients receiving the intervention showed less
difficulties with managing their drug treatment after discharge (mean difficulties during intervention = 1.3 vs mean difficulties during
follow-up = 0.9, p = 0.040). However, at follow-up, the number of patients’ difficulties did not differ between patients suitable or
unsuitable for the intervention and between suitable patients receiving or not receiving the intervention (p = 0.434).

Conclusion: The novel screening method identified many patients with high information needs, but its effectiveness for prioritisation
is limited. While the intervention reduced patients’ difficulties with managing drug treatment over time, no significant differences were
observed between intervention groups.

Keywords: screening method, pharmaceutical care intervention, tertiary care, difficulties with managing drug treatment

Introduction
Usually, inpatient care is only a brief interruption in the long-term care of patients in primary care. However, hospitalisation
continues to impact primary care, especially regarding patients’ medication. During most inpatient stays, a patient’s
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medication list is adapted with changes, additions, or removals of medication orders.! Yet, after discharge, patients are
typically required to take over responsibility for their drug administration and adhere to these changes made. This makes it
important to prepare patients even during their hospital stay in the best possible way for the time after they are discharged
from hospital. However, patients showed to be inadequately informed about their medication upon discharge.” As a result,
discharged patients often struggle to manage their new medication regimen correctly.®* Nonadherence, wrong drug
application, and other medication errors can lead to avoidable patient harm and hospital readmissions.™® Vice versa,
pharmaceutical care interventions during transitions of care have been shown effective in reducing drug-related problems
and the use of healthcare services.”® Patients with cardiovascular diseases are both a large and important target group, as
adherence to preventive therapies is particularly poor.” Pharmaceutical care interventions can play an important role in
improving adherence, controlling risk factors and ultimately preserving life.'® However, one difficulty with sustaining
intervention effects is the lack of post-discharge monitoring and follow-up of patients. Additionally, staffing shortages and
time constraints limit the sustained and widespread deployment of pharmaceutical care interventions in many hospitals
around the globe.11 Strategies to prioritise those patients who benefit the most from a pharmaceutical care intervention are
therefore needed. Existing prioritisation strategies mostly focus on (semi-)automatized detection of certain high-risk
scenarios in patients’ electronic health records e. g., high-risk drugs, patients’ age, or comorbidities. However, persisting
problems with these strategies include their low specificity due to the inclusion of quite ubiquitous parameters and the
dependence of the scoring results on the individual assessment and expertise of the pharmacist.'*> Additionally, many tools
are meant for stratifying patients in terms of the order they receive a pharmaceutical care intervention, rather than actually
prioritising which patients receive an intervention and which do not.'?

In this study, we developed an alternative strategy to prioritise patients for pharmaceutical care interventions. According
to patients’ self-declared needs and difficulties, enquired through several questionnaires, we aimed to identify the patients
benefitting the most of a pharmaceutical care intervention. A three-step study concept was chosen to prioritise patients,
perform the pharmaceutical care intervention, and follow-up with the patients after discharge. The aim of this study is to test
(1) whether this novel screening method is able to identify patients who benefit from a pharmaceutical care intervention
concerning the management of their drug treatment in the inpatient setting, and (ii) whether the intervention can actually

reduce patients’ difficulties with managing their drug treatment even after discharge.

Methods
Setting

This prospective, pseudo-controlled trial was performed at an inpatient ward at Heidelberg University Hospital where
pharmacists were involved in routine patient care. The study ward is an integrated cardiologic general internal
medicine ward with a focus on cardiac, vascular, and pulmonary diseases. As general internal medicine at
Heidelberg University Hospital is provided by the (combined) Department of General Internal Medicine and
Psychosomatics, this ward also has a great deal of expertise in psychosocial co-treatment of somatic diseases, such
as depression or anxieties. This results in a heterogenous patient collective allocated to 20 beds. Patients are
predominantly older people (mean age 68.4 years), experiencing polypharmacy (mean number of drugs 11.8) and
stay at the ward for a mean of 5.4 days. The study was approved by the Ethics Committee of the Medical Faculty
Heidelberg (S-576/2021) and was registered a priori at the German Clinical Trials Registry (DRKS00026088). Patients
received written and oral study information upon screening. Informed consent was obtained prior to study commence-
ment. The study complies with the Declaration of Helsinki.

Design

This study was set up in collaboration with the Department of Clinical Pharmacology and Pharmacoepidemiology and the
Department of General Internal Medicine and Psychosomatics. The study design was based upon a pilot study. According to
this pilot study, planned methodological approaches like the measurement of patients’ difficulties with managing their drug
treatment or the suitability criteria for the intervention were adapted.' The final study concept comprised three steps: (I) an
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admission screening, (I1) a pharmaceutical care intervention during the inpatient stay, and (III) a follow-up phone call after

discharge (Figure 1). The study design and parts of the results were presented as a poster at two congresses.'*!>

Screening

Patients were eligible for the screening if they were admitted to the study ward and linguistically and cognitively able to
answer the screening questionnaires and participate in the intervention. Depending on patients’ abilities, the question-
naires were either distributed in a paper-based, self-administered version or all questions were asked by a member of the
study team and patients’ answers were entered electronically in a tablet version. For instance, patients with diseases that
affect motor skills e. g., Parkinson’s disease, or patients with difficulties reading were screened by a member of the study
team. This approach ensured we screened a greater number of patients than would have been possible with a self-
administered version alone. The screening questionnaire consisted of the German version of the Beliefs about Medicines
Questionnaire (BMQ-D),'®!7 the A-14 scale for assessment of adherence and individual barriers,'® and self-developed
questions on patient involvement, complexity of drug treatment, and general key questions on potential difficulties with
managing their drug treatment. In total, the screening comprised 41 — 43 questions, depending on their applicability to the
patients. The majority of the self-developed questions, namely those on complexity of drug treatment and the general key
questions on difficulties with managing their drug treatment, were rigorously developed, pilot tested, and applied in
former studies.'® Additionally, patients had the option to indicate the wish for advice regarding their drug administration
(see Supplement 1 for the full questionnaire). According to predetermined criteria, patients were deemed suitable for
a pharmaceutical care intervention. Suitability for the intervention was fulfilled if at least two of the following criteria
were fulfilled: (i) the BMQ-D scored <19 for the necessity-scale or >12 for the concerns-scale, (ii) below 50 points were
reached on the A14 scale, (iii) one or more questions on patient activation were answered with “disagree strongly” or
“disagree”, (iv) complexity of drug treatment was rated as “very complicated” or “rather complicated”, (v) at least one
general key question on difficulties with managing their drug treatment was answered with “yes”, or (vi) the patient
indicated a wish for advice regarding his/her drug administration, or (vii) the patient asked a specific question related to
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Figure | Study procedure following the three steps: screening, intervention, and follow-up.
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pharmaceutical-pharmacological aspects during the screening, or (viii) the patient got new medication prescribed for

which a self-developed information leaflet (one-pager or drug administration leaflet) was available.

Intervention

If a patient was suitable for the intervention, it was prepared and adapted according to the information gathered during

the screening and the patient’s current medication list (Table 1). The intervention was performed by either a)

a pharmacist, b) a pharmacy trainee in their pre-registration year, or c) both of them and consisted of an in-person

consultation with the patient where relevant information material was distributed. The pharmaceutical care intervention

Table | Possible Constellations of Screening Results and Derived Intervention and Follow-up Components

Screening (All Patients)

Intervention

(Patients Suitable for the Intervention)

Follow-Up
(Patients Reached for the Follow-Up)

(i) BMQ-D scored < 19 for the necessity-
scale or > |12 for the concerns-scale.

Patients were asked about their rational behind
answering the questions that led to low necessity
or high concern scores. Reassurance about
necessity of drug therapy and information on
adverse drug events was given as needed.

(ii) Below 50 points were reached on the
Al4 scale.

Patient diary was handed out.

(iif) One or more questions on patient
activation were answered with “disagree

strongly” or “disagree”.

Patients were asked about their rational behind
disagreeing with the statements on patient
activation. Explanations and advice were given as
needed.

(iv) Complexity of drug treatment was
rated as “very complicated” or “rather
complicated”.

Patients were asked about their rational rating
their drug treatment as complicated. Suggestions
to simplify patients’ drug treatment were
discussed and suggested to the physicians as
needed.

(v) At least one of the general key
questions on difficulties with managing
their drug treatment was answered with

“ »”»

yes”.

Patients were handed the corresponding drug
administration leaflet.

(vi) Patient indicated a wish for advice
regarding his/her drug administration.

Patient received advice regarding their specific
drug information needs.

(vii) A specific question related to
pharmaceutical-pharmacological aspects

was asked.

Answer on the specific question was given.

(viii) New medication was prescribed for
which an one-pager or a drug
administration leaflet has been

developed.

Patient received one-pager(s) or drug
administration leaflets for the respective

medication(s).

Patient is asked for feedback on the received
intervention and the information materials

(patients with intervention only).

Applicable complexity factors were assessed
using specific key questions to identify difficulties

with managing their drug treatment

Applicable complexity factors were assessed
using specific key questions to identify difficulties
with managing their drug treatment (all patients

with follow-up).

Risk factors for nonadherence were assessed.

Risk factors for nonadherence were assessed (all

patients with follow-up).

Notes: A-14 = scale for assessment of adherence and individual barriers, BMQ-D = German version of the Beliefs about Medicines Questionnaire.
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was performed by means of an interview guide (Supplement 2). To identify difficulties with managing their drug
treatment, specific key questions on factors potentially increasing complexity of drug treatment for individual patients —
so-called complexity factors — were asked. According to the patients’ current inpatient medication list, we identified
which of the total 43 complexity factors were applicable and assessed their relevance for patients asking the specific key
questions rigorously developed in a former study.'” For example, if the patient was prescribed half a tablet, the key
question “Do you find it difficult to split your tablets consistently into pieces that have the same size?” was asked. If
patients considered the key question as difficult, it was deemed as having a difficulty with managing their drug treatment.
Following, solutions were proposed how the difficulties can be addressed which consisted of specific counselling and/or
the distribution of information material. Also, one open question regarding difficulties in administering their medication
was asked to each patient, as well as a question on remaining open questions. Several information materials were
developed prior to the study start: one-pagers, drug administration leaflets, and a patient diary. For a selection of drugs
that are commonly newly prescribed at the study ward, one-pagers that contain essential information in plain language
were developed by two pharmacists using the dual-control principle and approved by a senior physician. In total, 13 one-
pagers on the following active ingredients were developed: acetyl-salicylic acid, atorvastatin, carvedilol, clopidogrel,
fluvastatin, metoprolol, nitro spray, pravastatin, ramipril, rivaroxaban, rosuvastatin, simvastatin, and ticagrelor. The one-
pagers covered information on the indication, mode of action, administration, storage, adverse reactions, consequences of
non-adherence, circumstances under which the drug must not be taken, and actions when a dose was missed or taken
more than prescribed. The drug administration leaflets were developed in a rigorous, 4-step process in earlier studies and
included plain language information and infographics on drug administration of different dosage forms.?’' The patient
diary served as a documentation tool for the patients to track their own medication taking and potential side effects. After
the intervention, the conducting pharmacist evaluated whether and which of 24 risk factors for nonadherence were
addressed by the patient (see Supplement 2). This was based on a pre-defined list of risk factors contributing to
nonadherence, which were identified through a preceding literature review.?? All patients suitable for the intervention
were visited for the intervention directly at their beds. Patients did not receive the intervention if they were transferred,
discharged, unresponsive, or uncapable of participating in the intervention at the time of visit.

Follow-Up

At least 6 weeks after discharge, all screened patients were contacted for a follow-up phone call. In preparation of the
follow-up call, the patient’s discharge medication list and, if applicable, the content of the intervention was consulted.
The follow-up calls were performed according to an interview guide and, again, applicable specific key questions and the
two open questions on difficulties in administering medication and remaining open questions were asked (Supplement 3).
Additionally, a question on patients’ symptoms or side effects was asked with the aim to understand patients’ well-being
with and knowledge of their drug therapy. No formal tools or causality assessment were used to assess patients’ side
effects. Patients who received the intervention were asked about their opinions on the intervention, the received
information material, and the patient diary, where applicable. Also, risk factors for nonadherence were assessed after
the follow-up phone call. If a patient could not be reached three times on different days and time points, he or she was
deemed lost to follow up.

Data Collection
Screening questionnaires answered electronically were automatically uploaded in a database. Paper-based screening
questionnaires were manually transferred into the electronic database. Interventions and follow-up phone calls were
manually documented on paper-based interview guides. Data was manually entered into Microsoft® Excel® 2019
(version 16.0) sheets.

Data Analysis
All questionnaires without missing values were used to calculate the scores for the questionnaire scales. We calculated
the median and interquartile range for every question or overarching scale.

Patient Preference and Adherence 2025:19 hetps: 3811
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We performed descriptive, exploratory analyses of the intervention and follow-up contents. No a priori sample size
calculation was performed due to the exploratory nature of the study. To analyse the results, patients were characterised

according to six groups:

e group A = patients suitable for the intervention, receiving the intervention and the follow-up;

e group B = patients suitable for the intervention, receiving the intervention but not the follow-up;

e group C = patients suitable for the intervention, not receiving the intervention but receiving the follow-up;
e group D = patients suitable for the intervention, receiving neither the intervention nor the follow-up;

e group E = patients unsuitable for the intervention, receiving the follow-up;

e group F = patients unsuitable for the intervention, not receiving the follow-up.

Comparisons between time points for patients receiving both the intervention and the follow-up were calculated with
Wilcoxon test. Comparisons between patient groups at the follow-up were calculated using Kruskal-Wallis test. A two-
tailed p-value < 0.05 was considered as statistically significant. Data analysis was performed with IBM® SPSS® Statistics
(version 29). The R packages tidyverse, ggpubr, and ggplot2? (version 4.3.1, R Foundation for Statistical Computing,
Vienna, Austria) and Microsoft® PowerPoint™ 2019 (version 1808) were used for data visualisation.

Results
The flowchart of patients included in each stage of the study is depicted in Figure 2.

Screening

We screened 128 patients in the study period between March and December 2023. Of these, 105 patients (82.0%) were
deemed suitable for the intervention according to the prespecified criteria. Patient characteristics, answers to the screen-
ing questions, and reasons for intervention suitability are reported in Table 2.

Intervention

From the 105 suitable patients, 25 could not receive the intervention due to early transfer or discharge from the study
ward, unresponsiveness at the time of the intervention visit, or linguistic barriers. In total, 80 patients (76.2% of all
suitable patients) received the intervention. The intervention lasted 17 min (+ 8 min) on average. The number of patients
receiving information materials is depicted in Table 3. Patients most commonly received one-pagers on acetyl-salicylic
acid (29 patients), ticagrelor (24 patients), and atorvastatin (20 patients). Most commonly distributed drug administration

128 screened patients

105 patients suitable el 23 patients unsuitable
) . unreachable for the . )
for the intervention ’ ) for the intervention
intervention
) ) GROUP B GROUP D GROUP F
80 patients received 16 patients not 10 patients not | 8 patients not
the intervention reached for the reached for the reached for the
follow-up call follow-up call follow-up call
GROUP C GROUP E
GROUP A 15 patients suitable 15 patients unsuitable
64 intervention . .
. . but not reachable for for the intervention
patients received the . . . .
the intervention recei- received the follow-up
follow-up call
ved the follow-up call call

Figure 2 Flowchart of patients included in the study.

3812 https: Patient Preference and Adherence 2025:19



Jungreithmayr et al

Table 2 Patient Characteristics, Screening Answers, and Intervention Suitability

Patient Characteristics
Mean (+ SD) Total number
of patients
Age (years) 66.7 (£ 14.4) 128
N (%)
Sex (male) 78 (60.9%) 128
Medical background through education or training (yes) 13 (10.2%) 124
Screening answers and intervention suitability
Median (IQR) | Suitable Total number
patients N (%) | of patients
(i) BMQ — necessity 21 (19-24) 26 (20.3%) 123
[5-25; higher scores indicating higher necessity of drug treatment;
suitable if score is < 19]
(i) BMQ — concerns 12 (8-17) 60 (46.9%) 121
[5-25; higher scores indicating more concerns towards drug treatment;
suitable if score is > 12]
(i) Al4 scale 52 (48-55) 34 (26.6%) 109
[0-56; scores 2 50 indicating adherence; suitable if score is < 50]
(iii) Patient activation 6 (4-8) 35 (28.5%) 123
[4-20; higher scores indicating lower patient activation; suitable if
patient disagrees or disagrees strongly on at least one question]
(iv) Self-reported medication regimen complexity I (1-3) 16 (12.9%) 124
[1-5; higher scores indicating a more complex medication regimen;
suitable if rated as very or rather complicated]
(v) Difficulties with managing their drug treatment I (0-2) 82 (65.1%) 126
[0-8; higher scores indicating more difficulties; suitable if patient
answers at least one general key question with yes]
(vi) Wish for advice [yes] - 36 (28.1%) 124
(vii) Further questions on medication use [yes] - 15 (12.2%) 123
(viii) Patients with prescribed medicines for which an information leaflet was available | - 72 (56.3%) 128

Notes: A-14 = scale for assessment of adherence and individual barriers, BMQ-D = German version of the Beliefs about Medicines Questionnaire,
Abbreviations: IQR, interquartile range; SD, standard deviation.

leaflets were on subcutaneous injection (16 patients), swallowing difficulties (12 patients), and inhalation devices
(11 patients). The main results on difficulties with managing their drug treatment are shown in Table 3. The most
frequently applicable complexity factors were on the total number of 5 or more drugs (67 patients), meal-dependent
administration (54 patients), and administration at lunch time (27 patients). Patients without regular medication
prescribed before hospital admission were not asked any key questions (11 patients). In total, including the open question
on difficulties with administering their medication, 64.5% (49 out of n = 76 patients, missings = 4) of the patients
mentioned at least one difficulty. As answers on the open question regarding difficulties in administering their medica-
tion, patients mentioned difficulties with frequent changes in drug manufacturers, adverse drug reactions, and deblistering

Patient Preference and Adherence 2025:19 hetps: 3813
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Table 3 Main Results of the Intervention and Follow-up

Intervention Follow-Up
N (%) Total number
of patients
Patients receiving one or more one-pager 53 (66.3%) 80 - - -
Patients receiving the patient diary 25 (31.3%) 80 - - -
Patients receiving one or more drug administration leaflets 38 (47.5%) 80 - - -
Mean (* SD) Total number | Mean (* SD) Total number P-value
of patients of patients
Applicable complexity factors per patient (all patients) 44 (+ 3.6) 80 4.8 (+ 3.1) 94 -
Applicable complexity factors per patient (group A only) 44 (£ 34) 64 5.0 (+ 3.3) 64 0.042*
Total difficulties per patient (all patients) 1.3 (£ 1.4) 76 08 (x 1.1) 93 -
Total difficulties per patient (group A only) 1.3 (£ 1.3) 59 09 (x 1.3) 59 0.040*
Risk factors for nonadherence per patient (all patients) 1.9 (£ 1.3) 80 1.3 (£ 1.2) 94 -
Risk factors for nonadherence per patient (group A only) 1.9 (£ 1.3) 64 1.4 (£ 1.3) 64 0.002*
N (%) Total number
of patients
Patients reporting symptoms that they attributed to their - - 53 (56.4%) 94 -
medication
Patients asking questions on how to use their medication - - 11 (12.0%) 92 -
Patients wishing for their hospital stay to be different (relating | — - 22 (24.2%) 91 -
to their drug therapy)
Patients filling in the patient diary - - 4 (20.0%) 20 -
Patients reading the one-pagers / drug administration leaflets - - 37 (69.8%) 53 -
Patients rating the one-pagers / drug administration leaflets as | — - 28 (75.7%) 37 -
useful
Patients stating that the intervention should be offered to all - - 54 (87.1%) 62 -
patients in the hospital

Note: * = p-value < 0.05.
Abbreviation: SD, standard deviation.

of medications. Most commonly mentioned risk factors for nonadherence were concerns about drug treatment, experi-

enced side effects, and lack of knowledge regarding disease/ drug treatment.

Follow-Up

In total, 94 patients (73.4%, n = 128) were reached for the follow-up telephone call — 64 with a positive screening and the
intervention (group A), 15 with a positive screening and without intervention (group C), and 15 with a negative screening
and without intervention (group E). Follow-up calls were conducted between 6 and 24 weeks after discharge. The mean
duration of follow-up calls was 15 minutes (+ 8 min). Due to time constraints, 3 of the 94 patients reached for the follow-
up call terminated the call prematurely and, hence, did not answer all of the follow-up questions. In this case, patients’
available answers were included in data analysis while some questions remained with missing values. A majority of
patients experienced medication changes after discharge (60 out of n = 93 patients, 64.5%, missings = 1). Applicable key
questions were asked considering the changes in patients’ discharge medication. The main results of the exploratory
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Figure 3 Total difficulties with managing their drug treatment identified per patient. * = p-value < 0.05; group A = patients suitable for the intervention, receiving the
intervention and the follow-up; group C = patients suitable for the intervention, not receiving the intervention but receiving the follow-up; group E = patients unsuitable for
the intervention, receiving the follow-up.

analyses are depicted in Table 3. The most frequently applicable complexity factors were on the total number of 5 or
more drugs (91 patients), meal-dependent administration (83 patients), and tablet splitting (31 patients). In total,
including the open question on difficulties with administering their medication, 50.5% (47 out of n = 93 patients,
missings = 1) of all patients mentioned at least one difficulty. Group A patients mentioned less difficulties than during the
intervention (p = 0.040, Figure 3). Male and female patients did not differ in the number of difficulties with managing
their drug treatment (p = 0.278). Similarly, whether the patients had any prior medical knowledge did not affect the
number of difficulties mentioned in the follow-up (p = 0.628). Among the difficulties not covered by key questions,
patients mentioned predominantly difficulties with adverse drug reactions. Other difficulties concerned the readability
and comprehensibility of package leaflets, persisting symptoms, and logistical difficulties with managing their medica-
tion. Reasons for patients wishing for their hospital stay to be different were more information or support needs regarding
their drug therapy and difficulties at transitions of care. The most prominent reasons for not filling in the patient diary
were losing it and forgetting about it. Patients with an intervention and follow-up mentioned less risk factors for
nonadherence during the follow-up compared to during the intervention (p = 0.002). Most commonly mentioned risk
factors for nonadherence were experienced side effects, interpretation of dosing instructions, and low satisfaction with/
trust in healthcare/doctor.

Between group A (0.9 £ 1.3, n=63), C (1.0 £ 0.8, n=15), and E (0.6 = 0.6, n = 15), no differences in the number of
difficulties during the follow-up were detected (p = 0.434, Figure 3). Likewise, there was no difference between these
groups in the number of risk factors for nonadherence (p = 0.422).

Discussion

To our knowledge, this study was the first to develop and apply a screening method for a pharmaceutical care intervention
based on patient-reported difficulties. It showed that a pharmaceutical care intervention during the inpatient stay was
effective in reducing difficulties with managing their drug treatment after discharge. The novel screening method
comprising of questionnaires identified a high need for comprehensive drug information upon admission to the study
ward. However, the screening method proved to be inappropriate for effectively prioritising patients for the pharmaceutical
care intervention. This is reflected by the high rate of patients identified as suitable for the intervention (82%) and the lack of
differences between the number of difficulties mentioned in the follow-up between suitable and unsuitable patients.

Patient Preference and Adherence 2025:19 hetps: 3815
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This could mean that, in general, patients need more medication-related information during their inpatient stay,
independent from their underlying medication beliefs or pre-existing difficulties. Patients’ medication knowledge after
discharge has been shown to be poor in a cardiology patient population,”® which is likely to translate into adverse patient
outcomes. Pharmacists’ medication counselling at hospital discharge can increase patients’ confidence in their medication
knowledge.?* In our study, patients showed a high rate of risk factors relating to concerns about drug treatment and lack
of knowledge regarding disease or drug treatment during the intervention. During the follow-up, the rate of these risk
factors diminished. Patients showed more applicable complexity factors during the follow-up than during the interven-
tion. Likely, this is due to changes in patients’ medication regimen after discharge which the majority of patients
experienced. Nevertheless, patients mentioned fewer difficulties during the follow-up which could be due to the
successful pharmaceutical care intervention. The number of applicable complexity factors per patient and the rate of
patients confirming at least one of them as difficult is similar to a previous study.?® There are differences in the most
frequently applicable complexity factors, however, this is easily explained by the different settings and patient collectives
considered.?” The intervention and the follow-up phone calls were short enough (17 and 15 minutes, respectively) to be
incorporated into the inpatient stay. The mean duration is similar to other counselling interventions (e. g.%°). However, the
preparation time for the intervention and the follow-up were considerably longer. This means that, all in all, the time
requirement for pharmacists was high, which underpins the need for an effective prioritisation method. The duration of
preparation times was not measured, but is estimated to equal those of similar studies.”®

This study has several strengths and limitations. The study does not have a randomised control group. However, the
aim was to test whether a suitable control group could be created by the screening itself by distinguishing between
patients with and without a high information need. Consequently, comparing the different intervention groups also
provides a reliable control mechanism. The novel screening method, as well as the method to identify patients’
difficulties asking key questions on complexity factors have the opportunity to elicit patient preferences and their
information needs. This patient-centred approach acknowledges patients’ individual care needs. We hypothesise that
the patients’ answers to the key questions are subject to social desirability and may depend on patients’ underlying health
literacy and ability for self-observation. The identification of risk factors for nonadherence is based on the judgement of
the pharmacist conducting the patient conversation and is, thus, subjective.

The pharmaceutical care intervention can be implemented in other locations. The information leaflets (one-pagers and
drug administration leaflets) were developed according to a standardised process and are accessible online.?” Similarly,
the asked key questions have been published and can be used elsewhere. With the pharmaceutical care intervention
applied in this study, we showed to reduce patients’ difficulties with managing their drug treatment, as well as their risk
factors for nonadherence. We cannot know for sure whether this translates into better clinical outcomes. However, based
on the results of other trials, it is possible that pharmaceutical interventions based on patient education improve clinical
outcomes.'® Patients themselves rated the information leaflets and the intervention itself highly useful and informative.
This, in combination with the high rate of patients identified as suitable during the screening, proves that additional
information on drug treatment by pharmacists during the inpatient stay is needed and wanted. Even patients with prior
medical knowledge showed difficulties with managing their drug treatment during the follow-up. In future studies, it may
be interesting to tailor the patient education provided based on patients’ prior medical knowledge. Cardiovascular disease
patients have been shown to struggle with achieving guideline standards for secondary prevention, with a high prevalence
of patients keeping unhealthy lifestyle habits like smoking or physical inability.”® Drug nonadherence and insufficient
medication knowledge can further jeopardize patients’ achievement of treatment goals. This study presents is a valuable
piece of the puzzle in efforts to provide better care for cardiovascular patients. In future studies, efforts should be directed
towards establishing effective prioritisation methods for pharmacist interventions without losing focus on patient
preferences. Ideally, a risk-based, data-driven approach could be combined with patients’ communicated information
needs to provide pharmaceutical care where it is needed and effective.

Conclusion
This study showed that a pharmaceutical care intervention during the inpatient stay diminished patient-reported difficulties
with managing their drug treatment after discharge. The novel screening method to prioritise patients for a pharmaceutical
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care intervention based on questionnaires was unsuitable for effective prioritisation due to the high rate of positively
screened patients and the lack of differences in difficulties between patients with positive or negative screening.
Incorporating patient preferences and needs in pharmaceutical care interventions proves to be important and effective.
However, the question remains how pharmacists’ scarce availabilities can be employed in a resource-efficient way.
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