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Abstract 
Digital solutions for a shared medication list are important in order to provide correct medication 
information between health care providers and the patient. The objective of this review is to provide 
an overview of the existing knowledge of effects and experiences with digital solutions for a shared 
medication list. We conducted a narrative literature review and included nine primary studies. Most 
studies were qualitative, focusing on experiences of patients and health care providers. This review 
revealed a gap of knowledge on the effects of patient safety and quality of care related to digital 
solutions for a shared medication list.  
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1 INTRODUCTION 
Correct information on a patient’s medicine use makes it 
possible to cure and prevent many medical conditions [1]. 
Clinicians and other health care providers do not have 
immediate access to an up-to-date, complete and accurate 
list of the patients’ prescribed medications which increases 
the risk of medication errors [2]. Medicine-related 
problems (MRP) such as side effects, inappropriate use and 
errors are serious threats to patient safety, as it may reduce 
quality of life, cause morbidity, death and increase health 
care costs [3, 4]. Patient safety is the foundation upon 
which all other aspects of quality of care are built, and are 
indistinguishable from the delivery of quality health care 
[5, 6]. 
The Norwegian Board of Health supervision describes that 
medication management within the municipalities’ health 
and care services are not sufficient and concludes that 
health care personnel lack an overview of the patient's 
actual use of medications. Important information may be 
lost (observations, test results, documentation) and reduces 
the quality of services [7]. Further, one of the main 
challenges is that the digital systems do not provide health 
care providers or patients an overview of the medications 
the patient actually uses. Another challenge is the lack of 
reliable medication safety practices, particularly in patient 
transition between levels of care, which is recognized as a 
high-risk area for MPRs [8]. Several studies from 
Scandinavia [9-11] and internationally [12-14] show 
problems with correct information about a patient's actual 
medication list, and the impact on patient safety and quality 
of care. Polypharmacy patients and/or patients of high age 
are especially at risk when transitioning between levels of 
care. Some of the problems arise because different health 
care units are using different electronic health record 

(EHR) systems that are not connected to each other [15]. 
This may cause poor communication and lack of 
information between and within services and can lead to 
potentially harmful medication errors [16].  
In Norway, the health authorities are investing in several 
digital innovations to improve patient safety, the quality of 
care and the efficiency in the medicine management 
process. To share updated drug information through the 
entire patient trajectory across organizations, is one of the 
prioritized areas in the Norwegian e-health strategy and  a 
nationally shared medication list is the overall goal [17]. 
The Norwegian Directorate for E-health (NDE) is currently 
working on the implementation of e-prescribing, the 
summary care record (SCR) and a nationally shared 
medication list. The implementation of the summary care 
record in primary health care (nursing homes and home 
care) will begin towards the end of 2019, and is an 
important step towards the implementation of a national 
shared medication list in Norway. The Norwegian Centre 
for E-health Research is performing a longitudinal study in 
the period 2019-2023 on the effects and experiences on 
health care providers and patients of the summary care 
record and the nationally shared medication list in primary 
health care. Based on these ongoing projects, an overview 
and presentation of the current knowledge on digital 
solutions for a shared medication list is needed.  
The main objective for this narrative literature review is to 
provide an overview of the existing knowledge on different 
digital solutions for a shared medication list in primary 
health care focusing on: 

• Effects on patient safety and quality of care 
• Experiences from health care providers and 

patients 
• Digital solutions for a shared medication list 
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2 METHODS 

2.1 Search strategy 
The research team, consisting of two experienced 
researchers (TSB, USM) and a research librarian (KFL), 
identified relevant keywords and developed the search 
strategy. We systematically searched the databases 
PubMed, SveMed+, Cinahl, Embase, Cochrane and NORA 
(Norwegian Open Research Archive) to identify relevant 
literature. We did not apply a time filter on the search. 
Search terms used included “Electronic medication 
record”, “Electronic shared medication list”, “Shared 
electronic medication record”, “Shared medication record”, 
“Shared medication list”, “National medication list”, 
“Computerized National Medication List”, “Digital 
medication management system”, “Electronic medication 
management”, “Electronic medication reconciliation 
(system)”, “Online medication reconciliation”, “Summary 
care record” and “Summary record”. Depending on the 
database, we searched ‘title/abstract’ or ‘all fields’. 

2.2 Selection of studies and data retrieval 
Each member of the research team independently screened 
the result and identified relevant papers based on title and 
abstract. Papers that met the following inclusion criteria 
were included: 

• Primary studies on digital solutions within 
medicine management in primary care (GPs, 
nursing homes, home care etc.) 

• Containing empirical material with a description 
of methods used for data collection and analysis 

• Scandinavian or English language 
 

We resolved any conflicts by discussion until consensus. 
The team further assessed the full-text articles 
independently and inclusion of papers meeting the 
inclusion criteria was determined by consensus.  A manual 
search of the reference lists of included articles was done to 
identify any papers missed by the systematic search.  
We used a predefined data retrieval form to analyze, 
categorize and systematize information of the included 
studies. This included information on first author, year of 
publication, title, digital technology, information sharing, 
design, population and setting, methods, number of 
participants (n), objective(s) and results. Further, we 
performed a thematic analysis of the results of the included 
papers. Thematic analysis is the most common method 
within narrative reviews to produce a synthesis of findings 
[18]. 

3 RESULTS 
The database searches yielded 418 records after removing 
duplicates. The research team screened all 418 titles and 
abstracts, and we excluded 384 papers due to irrelevant 
titles and/or abstracts. Further, we considered 34 records 
for detailed assessment of full text, and excluded 25 papers 
not meeting one or several of the inclusion criteria. We 

included nine studies in this review, published in the period 
2008-2018. The PRISMA flow chart shows the number of 
records/studies at each stage (Figure 1). 
 

 
Figure 1 PRISMA flow diagram. 

3.1 Characteristics of included studies 
Countries represented in the included studies were 
Germany, Austria, Switzerland, Sweden, the US, Canada, 
UK and Norway. All settings were in primary health care. 
Study design varied from longitudinal evaluation studies, 
qualitative studies, multi-site/-level case studies and 
evaluation studies of larger e-medication implementations. 
Two studies used both qualitative and quantitative 
methods, five used qualitative methods, whereas two 
studies used quantitative methods.  
The populations represented in the studies are mostly health 
care professionals (doctors, pharmacists, other) and 
patients. Most outcome measures relate to patient 
experience and satisfaction, and health care professionals 
experience with the use of digital technologies for sharing 
medication information. The digital technologies used for a 
shared medication list differs between the studies and are 
as follows: the summary care record (SCR), the 
eMedikation list, electronic health records (EHR, ELGA) 
and online personal health record (Shared Care Plan, 
HealthSpace). In each country represented, there are 
existing digital solutions for a shared medication list at a 
local and regional level, and plans for implementation at a 
national level. See Table 1 for characteristics of the 
included studies. 
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Table 1 Characteristics of the included studies. 

First author, 
year (country) 

Digital 
technology  

Setting  Study design and 
methods  

Study 
participants  

Main results  

Dyb K, 2018 
(Norway) 

Summary care 
record (SCR) 

 Primary care 
(ER, GPS, 
Emergency 
ward) 

Qualitative study. 
In-depth interviews 

25 doctors The doctors only used the pharmaceutical 
summary in the SCR for a few subgroups of 
patients. Reasons for not using the other 
components of the SCR was the need for manual 
updating. 

Greenhalgh, 
2008 (UK) 

SCR 4 early adopter 
sites for the 
SCR in England  

Multi-site, mixed 
method case study. 
Interviews, focus 
groups, 
ethnographic data  

250 staff 
members, 170 
patients/carers  

Factors influencing the success of the SCR: 
Concerns about the workload, experiences from 
previous IT-implementation, attitude to the new 
system, the implementation process, the 
program’s functionality and expected benefits. 

Greenhalgh, 
2008 (UK) 

SCR and 
Health Space 

3 primary care 
trusts  

Qualitative study. 
Individual 
interviews and 
focus groups  

170 participants Many participants were not aware of the SCR, 
were not interested in recording and accessing 
their own medical data in the SCR and 
misconceptions of the content was common. 
Benefits when in need of emergency care, and 
for people with stigmatizing illnesses. SCR has a 
potential to support self-management.  

Greenhalgh, 
2010 (UK) 

SCR 3 primary care 
districts  

Mixed-method 
multi-level case 
study. Registry 
data, interviews, 
consultations, field 
notes. 

Clinicians, 
patients, 
managers, 
policy makers 

An increase in patients accessing the SCR was 
seen. The SCR may support better quality of care 
and potential to prevent medication errors. Risk 
for patient safety if the SCR does not contain 
updated medication information or critical 
information. Very low access in secondary care. 

Gall, 2016 
(Germany, 
Switzerland, 
Austria) 

eMedikation  
Electronic 
health record 
(ELGA) 

Germany, 
Switzerland and 
Austria  

Qualitative study. 
Focus group 
interview and 
literature review  

Expert groups 
from each 
country 

For all three countries, a comprehensive national 
electronic infrastructure for the exchange of 
health data is planned but not yet available. 
Differences in whether it is mandatory or not for 
health care providers to use.  

Hackl, 2014 
(Austria). 

eMedikation 
in ELGA 
eCard 
network 

Austria Quantitative study. 
30-item 
questionnaire 

61 physicians 
and 68 
pharmacists 

For physicians, the fear of improper data use, 
satisfaction with software support most crucial. 
For pharmacists the expected benefits and the 
system’s functional aspects most crucial. 

Hammar, 2014 
(Sweden) 

Electronic 
health record 
system (EHR) 

4 counties in 
primary care  

Qualitative study: 
Semi-structured 
interviews 

7 physicians Improved availability of information, more 
complete and accurate medication lists. Many 
non-current prescriptions, risk for violation of 
patient privacy. Responsibility for the list 
unclear. 
Not possible to share information between 
counties. 

Janzek-Hawlat, 
2013 (Austria) 

eMedikation 
in ELGA 
eCard 
network 

3 regions in 
Austria.  

Quantitative study. 
Questionnaires, log-
file analysis, 

97 physicians, 
58 pharmacies 

Pharmacists and physicians satisfied with the 
potential impact on patient safety. Inefficient 
user friendliness and system performance. 
Recommends better training and support, 
mandatory nationwide roll-out, develop a patient 
portal. 

Stock, 2008 
(US) 

Online 
personal 
health record 
(Shared Care 
Plan) 

Ambulatory care 
clinics 
 

Evaluation study. 
Mixed methods: 
focus group, survey, 
clinical data 

486 patients   
80 health care 
professionals  

Patients more confident with own medication 
management, better communication with health 
care personnel, more active in own health care. 
Patient safety culture improved and medication 
list discrepancy decreased.  
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3.2 Patient safety and quality of care 
Four of the studies report on the impact on patient safety 
and the quality of care with a shared medication list: A 
study from the US evaluated the experiences from health 
care professionals on a local e-Medication list and  the rate 
of medication list discrepancy before and after the 
implementation of a community-wide electronic shared 
medication list [2]. The authors reported an improvement 
in patient safety culture in 2 out of 3 ambulatory clinics, 
and a decrease in medication list discrepancy from 80 to 
50% post-intervention. Greenhalgh et al evaluated the use, 
functionality and impact of the SCR and reported that 
health personnel experienced the SCR to support better 
quality of care and had the potential to prevent medication 
errors [19]. Further, the authors reported that incomplete 
or inaccurate data about medication information or critical 
information in the SCR was seen as a potential risk for 
patient safety. A quantitative evaluation study from 
Austria investigated  physicians’ and  pharmacists’ in a 
pilot study on a national medication list [20]. They 
reported that a potential positive impact from both 
professions was revealed for a shared medication list 
depending on the following factors: a mandatory 
nationwide roll-out, better user friendliness, system 
performance and better training and support. Gall et al. 
performed a structural comparison on the national e-
medication approaches in Germany, Switzerland and 
Austria and reported that all three countries focus on 
improving medication safety but a national electronic 
infrastructure for exchange of health data is not yet 
available [21]. Further, there are differences between the 
countries as Switzerland has a decentralized approach of 
information sharing and a high degree of voluntariness for 
health care providers, , whereas Austria and Germany are 
planning a centralized approach mandatory for health care 
providers.  

3.3 Experiences from health care providers and 
patients 

Four studies from the UK, Sweden, Norway and Austria 
respectively, are describing factors affecting health care 
providers’ use of the SCR. A mixed-method study by 
Greenhalgh et al. reported the following factors affecting 
health care providers’ use of the SCR and a future national 
medication list: concerns about workload, experiences 
from previous IT-implementation, their attitude to the new 
system, the implementation process, the programs 
functionality and expected benefits [22]. A Swedish study 
explored  doctors experiences with the implementation of 
a regionally shared medication list and reported that 
doctors experienced a more complete medication list and 
easier access to information going from a local to a 
regionally shared medication list [23]. Further,  negative 
experiences included a number of non-current 
prescriptions, concerns about patient privacy, the lack of 
possibilities to share information between the regions, and 
the uncertainty of who is the main person responsible for 
a shared medication list. In a recent Norwegian study, Dyb 
et al. explored doctors’ use and trust in the summary care 
record and reported that doctors only used the 
pharmaceutical summary in the SCR (as 1 of 6 functions 
in the SCR), and primarily only for a few subgroup of 

patients: unconscious patients, elderly with polypharmacy 
and patients with substance conditions [24]. Hackl et al. 
performed a quantitative study where physicians and 
pharmacists completed a 30-item survey identifying 
factors important for the acceptance of a national e-
medication list. Among physicians, satisfaction with the 
software support and a fear of improper data use was most 
crucial, whereas the pharmacists pointed out the expected 
benefits and the system’s functional aspect as most crucial 
[25]. 
Two studies describes patients’ perspective concerning 
the use of a local e-medication list and the SCR: A study 
from the US reported that the patients felt more confident 
with a community-wide electronic shared medication list 
regarding their own medication management, they 
experienced better communication with the health care 
providers and became more active in their own health care 
[2]. A study from the UK reported a very low use of the 
SCR, many people were not aware of the SCR , its content 
or how  to get access to it [26]. Further, Greenhalgh et al. 
found that people with stigmatizing illnesses were most 
positive about using the SCR. On the contrary, 
misconceptions of the SCR were common, especially 
about which type of data the SCR contained and who had 
access to the data. Greenhalgh et al. also revealed that 
many participants were not interested in recording their 
medical data or accessing their SCR through a web-
interface, although some saw the potential for the 
technology to support self-management [26].  

4 DISCUSSION 

4.1 Principal findings 
This narrative review provides an overview of current 
knowledge of digital solutions of a shared medication list. 
We found nine primary studies from seven different 
countries. The countries presented in this review, have 
different digital solutions and sharing of information at a 
local, regional or (future) national level.  We found no 
studies investigating the effects on an implemented 
national shared medication list covering all institutions 
and levels of care. Digital health interventions are often 
complex with many different components and often with 
multiple aims. Therefore, evaluations of such 
interventions may present methodological challenges 
[27]. The studies included in this review have a range of 
different designs and methods used to explore, measure 
and evaluate digital interventions for a shared medication 
list. We found no intervention studies investigating the 
effect on patient outcomes with digital solutions for a 
shared medication list, and only one study measured and 
reported the rate of medication list discrepancy before and 
after the implementation of a single, community based 
medication list [2]. In addition, more qualitative studies 
exploring experiences from both health care providers and 
patients are important to provide an in-depth 
understanding on how the usability, availability, and 
efficiency of the digital solutions affects patient safety and 
quality of care. As new digital solutions for a nationally 
shared medication list are planned or in progress, there is 
a need to monitor and learn from their use.   
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4.2 Patient safety and quality of care 
We found both positive and negative experiences 
affecting patient safety and quality of care [2, 19-21]. 
Patient safety is defined as the prevention of harm to 
patients, and emphasis is placed on the system of health 
care delivery that prevents errors, learns from errors that 
occurs and is built on a culture of safety involving health 
care professionals, organizations and patients [5]. Quality 
of care is seen as conceptual components of quality rather 
than the measured indicators[6].  Positive aspects of 
quality care are explained as achievement of appropriate 
self-care, health-promoting behaviors, health-related 
quality of life, whereas mortality, morbidity and adverse 
events are considered as negative outcomes [28, 29]. 
Qualitative studies on patient safety and quality of care 
before and after implementing digital tools for a shared 
medication list are important in order to guide health 
policy makers to optimize the process of implementation 
of digital solutions. Only one study used a questionnaire 
to measure the potential effect of a shared medication list 
regarding patient safety [20]. More quantitative studies are 
needed in order to measure the effect on patient outcomes, 
as well as measure experiences from health care personnel 
in a larger scale, eg. with validated questionnaires. A 
recent scoping review of quantitative and qualitative 
literature aimed to map research on the effectiveness, level 
of use and perceptions about e-medication administration 
records (eMAR) in long-term care facilities [30]. Further, 
the results revealed that the evidence of linking eMAR use 
and reductions in medication error was weak because of 
suboptimal study design and reporting inconsistent 
benefits and challenges as well as low levels of eMAR 
implementations. This review identified a gap of 
knowledge on the effects of patient safety and quality of 
care related to implementation of new digital solutions for 
a shared medication list. 

4.3 Experiences from health care providers and 
patients 

The studies report both positive and negative experiences 
from health care providers on digital solutions for a shared 
medication list.  Hackl et al. shows that the groups of 
health care professional can be quite heterogeneous and 
different factors are important for the use and acceptance 
of new digital solutions [25]. This may show the 
importance of differentiating between the subgroups 
within “health care providers” as their use and 
requirements of a digital system for sharing medication 
information might be quite different. None of the studies 
explored nurses’ experiences with the use of digital 
solutions for a shared medication list. There is a need to 
study nurses’ experience in primary health care as nurses’ 
involvement in the medication managing process includes 
dispensing and administrating medications, as well as 
monitoring efficacy of medications [31]. Studies 
exploring patients’ experiences show that there are both 
positive and negative factors affecting the impact of 
digital solutions on their own medication management. 
Stock et al. reported that patients felt more confident with 
their own medication management, which made them 
more active in their own health care, is an important 
finding and shows how patients and people in general may 
be more involved in their own health [2]. As new digital 

interventions aim to involve patients and the general 
population to assess their own medication list, improve 
medication adherence, communication with health care 
personnel and their own health, patient and user 
experiences are crucial.  

4.4 Strengths and limitations 
We performed a narrative review in order to provide a 
synthesis of published literature on digital solutions of a 
shared medication list and describe the current state-of-art 
[32]. We used a systematic method in the literature search, 
assessment of studies and data retrieval, which is a 
strength of this review. Due to the scope of the project and 
the short time span, we did not systematically assess and 
report the quality of the included studies and this may limit 
the interpretation of our results. However, due to the more 
evaluative design of several of the studies included, using 
multiple methods, an assessment of the quality would be 
difficult to perform. Definitions of the digital solutions as 
well as the indicators used to measure effects and 
experiences vary between countries. This may have 
caused a limitation of the selection of keywords and search 
terms used in this study and may have restricted our 
findings.  
 

5 CONCLUSION 
This review found nine primary studies of different 
design and methodology investigating the experiences and 
effects of a digital shared medication list. The review 
presents current knowledge on the topic and presents a 
need for future studies especially with a quantitative 
design to measure the effects of digital interventions 
related to patient safety and quality of care. In addition, 
more studies exploring the experiences and effects on 
health care personnel’s work practice, information sharing 
and communication before, during and after implemented 
digital solutions for a shared medication list are needed. 
This literature review may provide important information 
to the national health authorities responsible for the 
implementation of digital solutions for medication 
management.  Furthermore, this review is an important 
step in planning and conducting the longitudinal study for 
the introduction of the SCR and the national shared 
medication list in Norwegian primary health care, 
especially according to the design and methodology used 
to investigate and explore the effects and experiences from 
digital implementations internationally.  
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