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A B S T R A C T   

Background: Insufficient information transfer is a major barrier in the transition from hospital to home. This study 
describes the systematic development and evaluation of an intervention to improve medication information 
transfer between hospital and community pharmacists. 
Objective: To develop and evaluate an intervention to improve the medication information transfer between 
hospital and community pharmacists based on patients’, community and hospital pharmacists’ needs. 
Methods: The intervention development and evaluation was guided by the six-step Intervention Mapping (IM) 
approach: (1) needs assessment to identify determinants of the problem, with a scoping review and focus groups 
with patients and healthcare providers, (2) formulation of intervention objectives with an expert group, (3) 
inventory of communication models to design the intervention, (4) using literature review and qualitative 
research with pharmacists and patients to develop the intervention (5) pilot-testing of the intervention in two 
hospitals, and (6) a qualitative evaluation of the intervention as part of a multicenter before-after study with 
hospital and community pharmacists. 
Results: Barriers in the information transfer are mainly time and content related. The intervention was designed 
to target a complete, accurate and timely medication information transfer between hospital and community 
pharmacists. A pharmaceutical discharge letter was developed to improve medication information transfer. 
Hospital and community pharmacists were positive about the usability, content, and comprehensiveness of the 
pharmaceutical discharge letter, which gave community pharmacists sufficient knowledge about in-hospital 
medication changes. However, hospital pharmacists reported that it was time-consuming to draft the 
discharge letter and not always feasible to send it on time. 
The intervention showed that pharmacists are positive about the usability, content and comprehensiveness. 
Conclusion: This study developed an intervention systematically to improve medication information transfer, 
consisting of a discharge letter to be used by hospital and community pharmacists supporting continuity of care.   
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1. Introduction 

An adequate transition process from hospital to home is needed to 
ensure patient safety. Adequate documentation and accurate transfer of 
information between healthcare providers are important components 
for an adequate transition from hospital to home.1 However, insufficient 
information transfer is an important barrier in the transition from hos-
pital to home2–4 Specifically, community pharmacists receive insuffi-
cient information that is needed to support and monitor patients’ 
medication regimen after hospital discharge to enhance continuity of 
care. Various studies showed that community pharmacists are often not 
or too late informed on medication changes that occur during hospi-
talization and the reasons for these changes.5–7 In addition, hospitalized 
patients frequently experience medication related problems after 
discharge due to, for example, difficulties in implementing medication 
changes in daily life.5,8–10 These problems can result in discontinuity of 
care.6,11–14 Complete and accurate discharge information is necessary to 
prevent or solve patients’ problems after discharge. 

According to community pharmacists, information is needed about 
admission diagnosis, indications for medications, laboratory values, 
medication changes, reimbursement of medicines, stop-orders for 
medications to be discontinued, and medication started during hospi-
talization.4,15 Few studies have aimed at developing tools to improve the 
medication information transfer between hospitals and community 
pharmacists. A small-scale study showed that discrepancies in drugs 
prescribed at discharge and the patient’s actual medication use at home 
could significantly be reduced by sending a copy of the patients’ 
discharge letter intended for the general practitioner to the community 
pharmacist.16 However, this discharge letter was intended for the gen-
eral practitioner and did not focus on information relevant for the 
community pharmacist to support patients after hospital discharge. In 
addition, previous studies do not describe how a hospital pharmacist can 
provide information accurately and completely to the community 
pharmacist and what patients’ wishes are in the communication of 
medication related information to their community pharmacist. 

Up to now, no studies have systematically developed and evaluated 
an intervention with both patients and healthcare providers to improve 
medication information transfer between hospital and community 
pharmacists. Developing an intervention that is evidence-based and 
based on the needs of its end users receives more support for imple-
mentation in daily practice. Therefore, the aim of this study is to develop 
and evaluate an intervention to improve the medication information 
transfer between hospital and community pharmacists based on pa-
tients’, community and hospital pharmacists’ needs. 

2. Methods 

The intervention mapping (IM) approach was used to systematically 
develop and evaluate an intervention to improve the medication infor-
mation transfer between hospital and community pharmacists. IM 
guides the development of an intervention that is theoretically and 
empirically substantiated and is widely used in healthcare to develop 
health promotion programs.17 IM consists of six steps: (1) conducting 
needs assessment, (2) formulating intervention objectives, (3) inventory 
of a theoretical model to design the intervention, (4) development of the 
intervention (5) pilot-testing of the intervention, and (6) evaluation.18 In 
this study, the development steps were discussed with an expert group 
consisting of hospital and community pharmacists. The experts were 
required to have experience with intervention development and/or 
enhancing continuity of care at hospital discharge in daily practice. In 
Table 1 an overview of all IM steps is given. The different steps of the IM 
process were evaluated with a patient representative. 

2.1. Needs assessment 

Determinants related to insufficient medication information transfer 

and targets to improve the problem, were identified by conducting a 
scoping review and focus groups with patients and healthcare providers. 

2.1.1. Scoping review 
A scoping review was conducted to identify barriers and facilitators 

of adequate medication information transfer during the transition from 
hospital to home. The search strategy was performed in PubMed to 
identify relevant publications published in English. The search included 
the following terms barriers and facilitators, hospital discharge, continuity 
of patient care, transition from hospital to home, multidisciplinary and 
interdisciplinary communication, and information transfer. 

2.1.2. Focus groups 
Focus groups were held with patients and primary and secondary 

healthcare providers to identify barriers of the transition from hospital 
to home, and facilitators needed to overcome those barriers. Three pa-
tient focus groups were conducted face-to-face using a semi-structured 
interview guide to discuss participant’s perspectives on barriers and 
facilitators with medication use during the transition from hospital to 
home.3 Participants were patients discharged from the department of 
internal medicine, cardiology, pulmonology or neurology who partici-
pated in a pharmacy-led transitional care study (n = 197), of which 147 
were eligible for participation in the focus group. 125 patients were 
invited by phone and 37 expressed interest, of which 24 patients 
randomly received confirmation letter by post for focus group partici-
pation. Two focus groups with primary and secondary healthcare pro-
viders, including medical specialists, general practitioners, hospital and 
community pharmacists, and nurses were held to identify their per-
spectives on barriers and facilitators for continuity of medication man-
agement.3 Eligible participants were identified using purposive 
sampling based on profession and were required to provide 
medication-related care to patients during hospital discharge. Focus 

Table 1 
The different steps of the intervention mapping process.  

Step Description 

1. Needs assessment  - Scoping review in PubMed to identify publications 
about barriers and facilitators of adequate 
medication information transfer during the 
transition for hospital to home.  

- Two focus groups healthcare providers (overall n =
19)3 and three focus groups with patients (overall n 
= 19)4 to identify barriers of the transition from 
hospital to home. 

2. Intervention objectives  - To formulate the intervention objectives, which 
improve the information transfer between hospital 
and community pharmacists.  

- Discussion with expert group in multiple rounds 
3. Theoretical model of the 

intervention  
- To identify the most suitable model to achieve the 

formulated intervention objectives.  
- Literature search In PubMed of which results were 

discussed during an expert group meeting. 
4. Development of the 

intervention  
- To design the intervention characteristics.  
- Literature search in PubMed of which results were 

used to set up a topic list for the intervention design, 
relevant for discussion during the focus groups.  

- Three focus groups pharmacists (overall n = 17) and 
two focus groups with patients (overall n = 13) to 
develop a preliminary intervention design.  

- Discussion expert group for the final version of the 
intervention. 

5. Pilot  - To examine the feasibility of the intervention  
- Pilot of the intervention in two hospitals with 10 

patients and pharmacists. 
6. Evaluation of the 

intervention  
- To implement and evaluate the developed 

intervention.  
- Multicenter prospective before-after study in two 

hospitals with 369 patients.  
- Evaluation of intervention during individual 

interviews with 16 community and 3 hospital 
pharmacists.  
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groups were held by a trained moderator in qualitative research. Qual-
itative data were analyzed using thematic content analysis. Specifically, 
barriers related to the communication and information transfer between 
hospital and community pharmacists were selected for the development 
of the intervention. Methods have been described elsewhere in-depth, 
see for patient focus groups3 and healthcare provider focus groups.4 

2.2. Intervention objectives 

In this step, intervention objectives were formulated, which describe 
the objectives to achieve in order to improve the information transfer 
between hospital and community pharmacists. Modifiable determinants 
of the information transfer, which need to be changed to have the 
desired outcome and that can easily be adjusted in practice, were 
selected from the results of step 1 by the expert group. 

2.3. Theoretical model of the intervention 

Literature on communication models was studied, to identify the 
most suitable model to achieve the formulated intervention objectives of 
step 2. Models were required to describe components of effective in-
formation transfer. In a consensus meeting with the expert group the 
most appropriate model was selected. 

2.4. Development of the intervention 

2.4.1. Design 
This step aims to design the intervention characteristics, including 

main content, mode of delivery and required context. Therefore, a 
literature search and qualitative study were carried out to develop an 
intervention to improve the medication information transfer between 
hospital and community pharmacists. The literature search was aimed to 
set up a topic list regarding the content, channel and context for the 
intervention design, relevant for discussion during the focus groups. 
These topics were subsequently reviewed, adjusted and refined during 
five focus groups with both hospital and community pharmacists and 
separately with patients. First, three focus groups with hospital and 
community pharmacists were held to develop a preliminary intervention 
design using an iterative process. Hospital and community pharmacists 
were recruited from the Amsterdam area by email. In total 83 phar-
macists were invited, of which 42 were interested to participate and 
eventually 20 pharmacists provided consent. Participants were asked 
what should be included, how the information should be provided, and 
for which patients. The preliminary intervention was subsequently 
refined on its content, channel and context during two focus groups with 
patients who were discharged and used five or more long-term medi-
cations. Patients were eligible for participation when using 5 or more 
different medications, aged 18 years or older, and discharged from the 
hospital. A total of 21 patients were contacted, of which 20 were 
interested to participate and 14 provided consent Patients were asked 
about discharge information they considered important for their com-
munity pharmacist to know. A final version was made, that was agreed 
upon by the expert group. 

2.5. Pilot 

The feasibility of the intervention in daily clinical practice was 
examined during a small pilot in two Dutch hospitals, a general teaching 
(OLVG) and a university hospital (Amsterdam UMC, location VU uni-
versity medical center (VUmc)). Hospital pharmacists used the designed 
intervention to transfer information to the community pharmacist of the 
discharged patient using chronic medications (for details see step 6). 
Individual semi-structured interviews were conducted virtually to 
question participating pharmacists about their experience with the 
intervention, including qualitative evaluation of usability of the inter-
vention in clinical practice, comprehensibility and clarity of the 

included information, and feasibility to share the information on time. 
Adjustments to the intervention were made based on the feedback 
received and a final version was developed. 

2.6. Evaluation of the intervention 

Implementation of the developed intervention was carried out in the 
MARCH trial (Medication Actions to Reduce hospital admissions 
through a collaboration of Community and Hospital pharmacy) as a part 
of the multicomponent intervention.33 The MARCH trial is a multicenter 
prospective before-after study, performed in a general teaching (OLVG) 
and university hospital (VUmc) evaluating a transitional pharmaceutical 
care program on patient-reported adverse drug events post-discharge. 
The program consisted of a teach-back to patients at discharge, a 
pharmaceutical discharge letter, a home visit by a community phar-
macist and a medication review by both community and hospital 
pharmacist. The control group received usual care consisting of medi-
ation reconciliation at admission and discharge. Patients that were 
prescribed at least five long-term medications at discharge, with at least 
one medication change during their hospitalization, and who were 
hospitalized for over 24 h were suitable for inclusion. Patients were 
recruited from the following wards: internal medicine and cardiology 
(OLVG and VUmc) and surgery (VUmc). Exclusion criteria were 
discharge to a nursing home, life expectancy below 6 months, mental 
constraints, language barriers, and affiliated community pharmacist was 
located outside the adherence area. Here, the hospital pharmacists used 
the developed intervention (i.e. pharmaceutical discharge letter) to 
transfer medication information to the community pharmacists, within 
one working day after discharge as part of the MARCH trial. 

2.6.1. Evaluation 
The developed discharge letter was solely used by community and 

hospital pharmacists and therefore these were included in the evalua-
tion. All hospital (n = 3) and community pharmacists (n = 49) that 
participated in the MARCH trial in the intervention group were invited 
to participate in the semi-structured interviews to evaluate the use of the 
developed intervention. Participants were asked about the teach back 
method that was used at discharge, the home visit by a community 
pharmacist, the transitional medication review and the pharmaceutical 
discharge letter. Regarding the discharge letter, they were asked about 
the perceived advantages, disadvantages of the intervention, and pre-
conditions that should be met to enable implementation of the inter-
vention in daily practice. Data were thematically analyzed. 

3. Results 

3.1. Needs assessment 

3.1.1. Scoping review 
The needs assessment revealed that a complete and accurate infor-

mation transfer is of great importance for patients’ transitions from 
hospital to home. The identified publications showed that barriers in the 
information transfer are mainly time (e.g. delayed information transfer) 
and content (e.g. lack of information about medication changes) related, 
and the lack of standardization (e.g. different formats and definitions on 
overviews sent to community pharmacies).6,21–23 A community phar-
macist receives a list with the discharge prescriptions that need to be 
dispensed. However, rather than a medication list, community phar-
macists need a medication overview with information about medication 
substitution, reason for new prescriptions, and drug-drug interactions of 
which some might have already been acknowledged within the hospital, 
medication changes and reason for these changes.5,21,24,15 To overcome 
these barriers information should be delivered in a structured way to 
prevent that every hospital uses his own format.5 Ensing et al. mentioned 
that there is need for a standardized electronic transfer of all 
medication-related information.6 
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3.1.2. Focus groups 
Of the 24 patients who agreed to participate, 3 cancelled due to 

health issues and 2 did not show up. Three focus groups with in total 19 
patients (mean age 70.8 (SD 9.3) years, 63% female) were held, with 
each group having 7, 7 and 5 participants respectively. Focus groups 
lasted between 92 and 124 min. Of the 22 approached healthcare pro-
viders, 19 participated (2 were not interested in participation and 1 
cancelled) in two focus groups (two community care registered nurses, 
two community pharmacists, 

Four general practitioners, two hospital nurses, two hospital phar-
macists, four outpatient pharmacists, two pharmacy technicians, and 
one physician). One was conducted with 9 healthcare providers and one 
with 10 healthcare providers. The sessions lasted between 105 and 120 
min. 

Both patients and healthcare providers experienced insufficient 
transfer of medication information as the most prominent barrier of the 
transition from hospital to home. Incomplete, overdue and inaccurate 
communication between healthcare providers and more specific 
absence of a complete medication overview were identified as major 
barriers of adequate information transfer. Especially lack of communi-
cation about changes in pharmacotherapy between healthcare providers 
was considered as barrier. According to patients, a medication overview 
both for patients (on paper) and healthcare providers electronically will 
help to ensure a complete overview. Also, patients suggested the use of a 
national health record system and regular meetings with healthcare 
providers to prevent insufficient information transfer.3 

All participants experienced insufficient transfer of medication in-
formation as the most prominent barrier of the transition from hospital 
to home. Specifically, insufficient information transfer was perceived by 
primary healthcare providers as delayed discharge letters, overload and 
complexity of information in the current discharge letters, and limited 
information provided by the hospital on medication changes and rea-
sons thereof. Medical specialist mentioned that they have limited time to 
review all the medication of a patient during a visit. Facilitators needed 
to overcome those barriers included the use of one national health re-
cord system, the implementation of an interdisciplinary checklist in the 
patients’ electronic health record for all healthcare providers, improving 
the collaboration between different healthcare providers and assigning a 
case manager who is responsible for the information transfer. 

3.2. Intervention objectives 

As both the focus groups and the scoping review revealed that 
transfer of medication information is often incomplete, overdue and 
inaccurate. The expert group formulated the following intervention 
objectives: improving information transfer, reducing discrepancies in 
medication, and improving continuity of care. The expert group selected 
the following modifiable determinants as targets to improve the infor-
mation transfer and achieve the intervention objectives: timely transfer 
(within 24 h) of medication information between hospital and com-
munity pharmacists after hospital discharge, and an accurate and 
complete medication overview including all relevant information 
matching community pharmacists needs. 

3.3. Theoretical model of the intervention 

The 3 Components to Behavior Change (3CBC) model was selected to 
guide the design of the intervention and achieve the intervention ob-
jectives. This model describes that three dimensions of an intervention 
need to be optimized to increase its effectiveness: content, channel and 
context.26 Content is defined as the components of medication infor-
mation that should be transferred between care settings. Channel relates 
to how this information should be delivered, e.g. in writing or verbally. 
Context covers the contextual aspects that should be included during the 
implementation of the intervention, such as timeframe to transfer the 
information and selection of the target patient population. 

3.4. Development of the intervention 

3.4.1. Design 
Three focus groups with in total 17 participants (5 hospital and 12 

community pharmacists) and two focus groups with 13 patients (age 
range 54–83 years, 62% male) were held. Focus groups lasted around 2 
h. Items that were considered relevant by participants and required to be 
included in the final version of the developed intervention are described 
in Table 2. 

The developed intervention comprised a pharmaceutical discharge 
letter consisting of detailed medication overview, including medication 
changes that occurred during hospitalization as well as reasons thereof, 
that was filled out by the hospital pharmacist and digitally transferred to 
the community pharmacist. 

3.5. Pilot 

During the pilot with the prototype, for 10 patients the hospital 
pharmacist created a pharmaceutical discharge letter that was sent to 
the community pharmacist. All community pharmacists reported to be 
positive about the usability and comprehensiveness of the pharmaceu-
tical discharge letter. They were satisfied with the content that they 
received. As points of improvement the community pharmacists 
mentioned: timely sharing (date of sending) and the same layout for the 
discharge letters from the two hospitals. 

Hospital pharmacists reported that it was not easy to record all 
relevant medication information in the discharge letter because of 
incomplete documentation in the patient’s medical record. Besides, it 
was not always feasible to send the discharge letter to the community 
pharmacists within 1 working day after the patients’ discharge because 
of the current workload, and late communication of the patient’s 
discharge date. The points from the evaluation did not lead to any 
substantial adjustments to the intervention because differences in the 
lay-out between the hospitals were technical issues that could not be 
solved immediately. 

3.6. Evaluation of the intervention 

3.6.1. MARCH trial 
In total, 369 (control n = 195, intervention n = 174) patients 

participated in the MARCH trial Patients in the intervention group 
received the pharmaceutical care program, including the discharge let-
ter. No significant effect on the number of adverse drug events was seen 
between the control and intervention group. For almost all patients (n =
173, 99%) in the intervention group the pharmaceutical discharge letter 
was) was created by a hospital pharmacist and sent to the affiliated 
community pharmacists. The median duration for sending the letter 
after discharge was 1 (IQR 0–3) days in the general teaching hospital 
and 2 (IQR 1–4) days in the university hospital. [data on file]. 

3.6.2. Evaluation 
Of the 52 invited community and hospital pharmacists who partici-

pated in the MARCH trial in the intervention group, 19 participated in 
semi-structured interviews to evaluate the pharmaceutical discharge 

Table 2 
Major intervention design aspects identified during the focus groups.  

Content  • Medication information that should be transferred: reason of 
hospitalization, reason of medication changes, current medication list, 
laboratory values, relevant drug-drug interactions, relevant side ef-
fects and practical medication problems (e.g. dysphagia). 

Channel  • Delivery of the discharge letter by mail was considered most feasible. 
Context  • Target population: patients using multi drug dispensing systems, using 

five or more chronic medications or having mental/physical 
constraints.  

• Timeframe: within 24 h after patients’ hospital discharge.  
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letter (response rate 36%, 16 community pharmacists and 3 hospital 
pharmacists). Almost all pharmacists had positive views on the phar-
maceutical discharge letter. Reported advantages by both hospital and 
community pharmacists included receiving the letter by mail, sufficient 
and correct medication information (e.g. reason of hospitalization, 
laboratory values, drug-interactions). Community pharmacists indi-
cated that this provided more information about the patient’s hospital 
stay and enabled them to support and monitor the patient’s medication 
regimen. Disadvantages reported by hospital pharmacist included that it 
was time consuming to make numerous discharge letters and lack of IT 
support needed to generate a discharge letter, and difficulties with 
extracting the specific reason for hospitalization and medication 
changes from the patient’s medical record. Disadvantages reported by 
community pharmacists included sometimes delayed information (e.g. 
within 72 h instead of 24 h) and differences in the lay-out (e.g. structure 
and visual representation of information) of the discharge letters be-
tween the two participating hospitals. No substantial points for 
improvement were identified. 

The following preconditions that should be met when using the 
pharmaceutical discharge letter in clinical practice were identified: 
complete documentation in the hospital medical record and adequate IT 
support, complete, accurate and timely medication information transfer 
and additional manpower for hospital pharmacists for the additional 
time required to generate the discharge letter. 

4. Discussion 

This article describes the systematic development and evaluation of 
an evidence-based pharmaceutical discharge letter to improve the 
medication information transfer between hospital and community 
pharmacists. Evaluation of the pharmaceutical discharge letter in the 
MARCH trial demonstrated improvements in the information transfer. In 
addition, both community and hospital pharmacists were positive the 
pharmaceutical discharge letter. Major limitation of the discharge letter 
was the limited feasibility to compose the pharmaceutical discharge 
letter available timely and to send the discharge letter timely to com-
munity pharmacists. 

Medication information transfer is a crucial element in the patient’s 
discharge process from hospital to home.27 Thus, collaboration between 
primary and secondary care is essential.28 Community pharmacists need 
sufficient, accurate information about the patient’s hospital stay, to 
guarantee continuous care. Previous studies have shown similar needs 
for pharmacists, to provide accurate and secure care.29 Hockly et al. 
showed that sending the patient’s discharge letter to the affiliated 
community pharmacist reduces prescribing discrepancies, however, 
they included a small study population of 33 patients.16 In the PROMPT 
study, discharge prescription and summary information was sent to a 
patient’s community pharmacy followed by a telephone call to improve 
communication between hospital and primary healthcare providers. 
Both community and hospital pharmacists recognized the potential 
benefits that PROMPT offered. However, the intervention lacked feasi-
bility due to poor fidelity and was also small in scale.31 Nazar et al. 
evaluated a new electronic transmission of medication information be-
tween hospital and community pharmacists.32 However, this is not 
transferable directly to the current Dutch setting as it requires digitali-
zation of medication information transfer systems. In our study, inter-
vention mapping was used to systematically develop a tool to optimize 
the medication information transfer, the needs of patients and com-
munity pharmacists were included and an iterative development process 
with them was conducted. Likely this enabled the development of a tool 
that was perceived needed and valuable by its end users. 

The pharmaceutical discharge letter can be used to improve the 
transition between care. When using the pharmaceutical discharge let-
ter, community pharmacists can have a better understanding of the 
reason for the patient’s hospital admission as well as information about 
medication changes that occurred during hospitalization. This can 

enable community pharmacists to better monitor patients’ medication 
regimen in the home setting and may improve the medication safety and 
the continuity of care. To further optimize its usage, an adequate digital 
information system can overcome the barriers related to timely sending 
the discharge letter between healthcare providers should be overcome. 
Future research should focus on implementation of the pharmaceutical 
discharge letter in clinical practice, including identification of barriers 
and facilitators thereof. 

Strengths of this study included a systematic approach that was used 
to develop and evaluate an intervention, which included input from its 
end users. Some limitations should be acknowledged. First, the phar-
maceutical discharge letter was evaluated as part of a larger trial among 
a specific patient population on limited wards. Although its added value 
among a broader patient population has not been demonstrated, almost 
all pharmacists regarded it valuable for any hospitalized patient. The 
pharmaceutical discharge letter was evaluated in the Dutch healthcare 
setting. Caution is required regarding generalizability of the results to 
other settings. 

5. Conclusion 

This study developed systematically an intervention to improve the 
medication information transfer between hospital and community 
pharmacists. The developed pharmaceutical discharge letter is useful in 
practice, can be used to improve medication information transfer and 
thereby the continuity of care, and was well accepted by pharmacists. 
Further development is needed to ensure easy information registration 
in the discharge letter and enabling timely sharing between pharmacists. 
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