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Review Protocol: 
Identifying and mapping measures of medication safety during 

transfer of care in a digital era: A scoping literature review 

Background: 
When people experience ToC, they are at heightened risk of medication-related harm, particularly 
from high-risk medications.[1] Anticoagulants and insulin are high-risk medications used long term 
across all care settings in people of all ages. They have been the focus of safety improvement work, 
and issues related to ToC are well documented.[2,3] 

For successful ToC, multiple activities and processes must be performed. Ten Key Components of an 
Ideal ToC (KCoIToC) from a hospital to a community setting have been described by Burke et al.[4] 
They include: discharge planning, complete communication of information, availability, timeliness, 
clarity and organisation of information, medication safety, educating patients to self-manage, 
enlisting social and community support, advance care planning, co-ordinating care among team 
members, monitoring and managing symptoms after discharge and outpatient follow-up. 

Safety in health and care is maintained by the resilient adaptations of the people involved in 
performing the processes of ToC in response to the varying requirements and demands of the work 
system.[5]  The Systems Engineering Initiative for Patient Safety (SEIPS) is a human-factors based 
framework designed to support visualisation of the health and care system “nested within” 
Donabedian’s quality model of structure, process and outcomes.[6–9] It was created as a tool to 
support the in-depth understanding of health and care work-systems, and to identify barriers and 
facilitators of safety within them.  

Measurement portfolios also require measures that provide insight into what has happened in the 
past and monitor this over (lagging measures) in addition to measures that can highlight areas of 
potential risk (leading indicators).[10] Digital technology allows greater and more immediate access 
to data, which could facilitate the use of leading indicators. 

Objective 

The aim of the literature review is to identify measures used to evaluate interventions improve the 

safety of anticoagulants, insulin, and high-risk medications during or after transfers of care. It aims 

to evaluate the comprehensiveness of these measures as a measurement portfolio. 

The objectives are: 

1. To systematically identify studies that evaluated an intervention designed to improve the 

safety of insulin, anticoagulants or high-risk medications as a group of medications 

2. To identify all measures used and to map them according to three frameworks: 

a. How the measures relate to work systems, processes or outcomes using the SEIPS 

framework.[6]  

b. Whether the measures can provide evidence for the key components of a successful 

transfer of care according to the framework developed by Burke et al.[4] 

c. Whether the measures were lagging, leading or real-time.[10] 

3. To identify any gaps in the measurements when assessed against the three frameworks. 

4. To consider whether the measures could be identified in real-time with electronic health 

systems.  
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Criteria for inclusion and exclusion of studies 

 

Table 1: Criteria for inclusion and exclusion of studies 

 Included Excluded 

Population Must focus on all three of the following: 

• Patients transferring between care 

settings (including between wards 

within a single organisation). 

• Patients taking anti-coagulants, 

insulin or high-risk medications in 

general. 

• Focus on care in a single setting, 

e.g., Intensive Care Units with no 

reference to the transfer process. 

• Focus of study not on insulin, 

anticoagulants, or high-risk 

medications. 

Construct of 

interest 

Any measure used to describe the 

effectiveness of the safety intervention 

including: 

• Performance-based 

• Clinician-reported 

• Patient-reported 

Studies that did not seek to determine 

whether intervention led to an 

improvement in safety or quality 

Comparison Comparison of patients who received the 

intervention compared with a control group, 

including randomised controlled trials, case- 

control and cohort studies. 

Studies with no comparator groups, for 

example measures developed: 

• by expert opinion or Delphi 

consensus.  

• using population level data. 

Outcomes All measures used to assess whether the 

safety intervention had an impact will be 

identified from the studies and used for 

analysis to determine the comprehensiveness 

of the measures in terms of: 

• Whether they represent all the 

essential elements of transfer of care 

using the Key Components of an Ideal 

Transfer of Care framework. 

• Whether they provide insight into the 

work-system, processes and 

outcomes using the Systems 

Engineering Initiative for Patient 

Safety framework. 

• Whether they include lagging, leading 

and real-time measures. 

The potential for identifying the measure in 

real-time using electronic health systems will 

also be examined. 

Measures where there is not enough 

description or detail to understand how 

these were obtained or calculated. 

Study design Primary research studies Case reports, case reviews, review 

articles, unpublished studies, opinion 

pieces, cross-sectional studies. 

Publication 

date 

No limit  No limit 

Language English Languages other than English 
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Search strategy for identification of studies 

Four databases will be searched to identify relevant studies: Embase, Medline, Cinahl, and Cochrane 
databases.  These are the prominent health and care related databases deemed most likely to 
contain studies relating to safety in healthcare. 

Search terms will include: 

• Transfer of care: 

o Transfer of care 

o Transition of care 

o Escalation 

o Medicine/medication discrepancies 

o Discharge 

o Admission 

• Safety: 

o Safe 

o Harm 

o Hazard 

o Risk 

o Error 

o Resilience 

• High-Risk Medications: 

o High-risk medication/medicine/drug 

o High-alert medicine/medication/drug 

o Insulin 

o Anticoagulants 

 

Study Selection 

An initial review of titles from the search results will identify any potentially meeting the inclusion 
criteria.  A second review of the studies against the abstracts will identify any studies that do not 
meet the inclusion criteria.  Where there is uncertainty, the full text of the article will be obtained to 
confirm.  Any articles meeting the inclusion criteria will be selected, and the full text of the study will 
be obtained. Where articles are excluded, the reason for exclusion will be documented.  

Assessment of methodological quality 

The type of article will be identified and recorded, for example whether it was an article published in 
a journal, or an abstract presented at a conference.  Methodological quality assessments will not be 
performed, as the aim of the study is to identify as many measures of improvement for medications 
during transfer of care as possible.  

Method of data extraction 

Each study included in the review will be listed in an excel spreadsheet. For each article, the full text 
will be read line-by-line and the following will be recorded: 

• Citation (author and year of publication) 

• Geographical location 

• Type of study (design and publication type) 

• Number of participants 

• Intervention undertaken to improve safety 

• Medication involved  

• Type of transfer of care being investigated 
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• Measures used to evaluate the intervention 

• Use of digital health systems in identifying, calculating or sharing the measurement data 

Data synthesis 

The author, CL, will review each measure and consider where they can be grouped together into a 
broader category, for example different types of adverse events. Each category of measure will then 
be mapped against three different frameworks in a table, using the framework synthesis approach.   

The first framework is the Key Components of an ideal Transfer of Care.[4]  This framework lists 10 
stages of a discharge that must be completed for that transfer to be successful.  By mapping against 
this framework, the measures will be assessed to understand whether they represent all the 
activities key to safe transfer. Each measure will be considered as to which component it best 
represents. 

The second framework is the Systems Engineering Initiative for Patient Safety (SEIPS).[6–9]  This 
conceptualises healthcare as taking place in a work system comprising of people, their environments, 
the tasks performed, and tools used.  Processes are performed, and outcomes are influenced by the 
combination and interactions between the components of the work system and their impact on 
processes.  The measures will be categorized as to whether they are providing insight into work 
systems, processes, or outcomes.  Where possible, the author will use her knowledge and experience 
to consider what work system factors may influence the measure and list these. 

Finally, the measures will be assessed to determine whether they measure past events (lagging 
indicators), provide an indication of whether an event may occur in the future (leading indicator), or 
provide real-time data about relevant measures.[10]   

The results will be displayed in a table showing how the measures map across different frameworks, 
and where there are gaps and opportunities for new measures to be developed. 

At each stage of data synthesis, the preliminary results will be shared and discussed with the co-
authors (categorisation and mapping against each framework and consideration of digital use).  The 
categorisation and mapping will be reviewed, and any ambiguities or challenges will be discussed 
and considered.  The mapping and categorisation will then be agreed by all authors.  This process will 
be repeated at regular intervals as the data synthesis progresses.  The three authors are all 
healthcare professionals, two have a hospital-based background and one with a background in 
primary care. This provides insight into the context of the studies and measures identified and some 
aspects of the work-systems. 

Results 

The search results will use the PRISMA flowchart, detailing the review process and search results, 
how many articles were excluded and the reasons for exclusion for the exclusion for the articles 
where the full text was screened. 

The included articles will be shared in a table listing the citation, type of study, intervention used, 
medication involved, the type of transfer of care studied and all the measures used to evaluate the 
intervention, and digital health system use. Descriptions of the geographical areas will be given in the 
text. 

The measures mapped against the different frameworks will also be presented in a table, and a 
description of the gaps will be provided in the narrative text. 
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Table 1: References and key information measures used 

Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

2011 Avanzini et 

al.[1]  

  

Article Insulin 

 

Standardised 

protocol 

Intensive 

cardiac care 

unit to 

general ward 

Not described Percentage of blood glucose: 

 Within a narrow range on the first, 

second and third days after ToC 

 Within a wider range after meals on 

the first, second and third days after 

ToC 

Percentage of hypoglycaemia episodes on the 

first, second and third days after ToC 

Deaths 

Rates of main non-lethal cardiovascular 

complications 

2011 Nordenholz 

et al.[2] 

 

Abstract Anticoagulant 

 

Clinical care 

pathway 

Emergency 

department 

to primary 

care 

A standardized electronic 

order set 

Laboratory ordering practices 

Readmission to an emergency department 

(ED) 

Readmission with deep vein thrombosis (DVT)  

2011 Reger et 

al.[3] 

 

Article Anticoagulant 

 

Discharge 

pathway 

Hospital to 

primary care 

Patients identified by 

scanning computer-

based reports.  

Data collection. 

Percentage patients with pharmacist 

coordination documented 

Pharmacist time spent per patient 

Recurrent venous thromboembolism (VTE) 

Major bleeding 

2011 Schillig et 

al.[4]  

Article Anticoagulant 

 

Pharmacist 

involvement 

Hospital to 

primary care 

Not described Enrolment in anticoagulation clinic 

Documented inpatient-to-outpatient provider 

contact 

Documented inpatient provider-to-

anticoagulation clinic communication 

Patient follow-up with the anticoagulation 

clinic within five days of discharge 

Composite of any INR1 over 5, any episode of 

major bleeding or development of new 

                                                           
1
 INR stands for international normalised ratio, a blood test used to determine response to vitamin K antagonists (for example warfarin).  
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

thromboembolic events within 30 days of 

hospital discharge 

2011 Stafford et 

al.[5] 

 

Article Anticoagulant 

 

Pharmacist 

involvement 

Hospital to 

primary care 

Not described Major bleeding events within 90 days of 

discharge 

Thromboembolic events 

Rates of death 

Other adverse events (including minor 

bleeding) 

Unplanned hospital readmissions  

INR: 

 Control at eight days post-discharge 

and to day 90 

 Rates of INR over 4  

 Rates of INR within, below or above 

the therapeutic range 

Rates of persistence with warfarin therapy 

2012 Falana et 

al.[6] 

Abstract Anticoagulant 

 

Pharmacist 

involvement 

Hospital to 

outpatient 

clinic 

Not described Major or minor bleeding 

Thromboembolic events 

INR greater than 5 

Anticoagulation-related readmissions: 

 Emergency department (ED) visit 

 Readmission within 30 days of 

discharge  

Successful ToC to the next care provider at 

discharge. 

2013 Martin III et 

al.[7] 

 

 

Article High-risk 

medications 

Pharmacist 

involvement 

Hospital to 

primary care 

Pharmacy computer 

system produced a 

report identifying 

patients taking HRMs. 

Percentage of discharge orders requiring 

resolution of: 

 Medication safety recommendations 

 Inadequate warfarin follow-up 

arrangements 
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

 Unintentional medication changes 

Rate of physician acceptance of the team’s 
clinical recommendations 

2014 Falconieri et 

al.[8] 

Article Anticoagulant 

 

TOC 

programme 

Emergency 

Department 

to primary 

care 

Not described Follow up: 

 Percentage of patients who attended a 

follow-up appointment by 30 days 

 Time to follow-up appointment post-

discharge 

Self-reported anticoagulation adherence 

Readmission rates 

Patient satisfaction 

2014 Martins et 

al.[9] 

 

Abstract Anticoagulant 

 

Outpatient 

clinic 

Outpatient 

clinic to 

primary care 

Not described Time in therapeutic range 

Thromboembolic events 

Number of bleeding events 

2015 Padron et al. 

[10] 

 

Article Anticoagulant 

 

Anticoagulati

on 

stewardship 

program 

Hospital to 

outpatient 

Not described Clinics: 

 Number of patients seen in clinic 

 Percentage of patients with 

therapeutic, subtherapeutic or 

supratherapeutic INR at clinic 

appointment 

 Appointment attendance 

Adverse events:  

 Bleeding 

 Thromboembolic events 

Readmissions to hospital or ED 

2015 Dunn et 

al.[11] 

Article Anticoagulant 

 

Information 

pack 

Hospital to 

outpatient 

clinic 

Retrospective 

administrative database 

review. Electronic health 

record use not 

Change in the frequency of obtaining an INR 

value within 10 days of discharge 

Percentage patients attaining a therapeutic 

INR level within 10 days of discharge 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Qual Saf

 doi: 10.1136/bmjqs-2022-015859–14.:10 2023;BMJ Qual Saf, et al. Leon C



Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

described. Clinician satisfaction 

2015 Quach et 

al.[12] 

 

Abstract High-risk 

medications 

Medication 

reconciliation 

Primacy care 

to the 

Emergency 

Department 

Not described Potential for errors discovered to cause 

patient harm or discomfort 

2015 Yilmaz et 

al.[13] 

 

Abstract High-risk 

medications 

Medications 

reconciliation 

and 

discharge 

counselling 

Hospital to 

primary care 

Not described Adherence 

Rate of medication reconciliation discrepancies 

Readmission rates 

Patient satisfaction 

2016 Ha et al.[14] 

 

Article Anticoagulant 

 

Standardised 

protocol 

Hospital to 

primary care 

Patient with medication 

interactions were 

identified retrospectively 

using electronic health 

record.  

Standardised data 

extraction form 

developed. 

Time in therapeutic range 

Rates of the following during the time of 

interaction or within 30 days of antimicrobial 

discontinuation: 

 Thromboembolic events  

 Major bleeding events  

Documentation rates of significant 

antimicrobial-warfarin interactions  

2017 Bryant et 

al.[15] 

Abstract Anticoagulant 

 

Pharmacist 

involvement 

Emergency 

department 

to primary 

care 

Not described Percentage of patients who received 

appropriate anticoagulation at time of 

discharge 

Number of patients with a pharmacist 

intervention 

Rates of patient education provided prior to 

discharge 

Time to outpatient follow-up 
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

2017 Castelli et 

al.[16] 

 

Article Anticoagulant 

 

Information 

pack for 

patients 

Hospital to 

primary care 

A daily report generated 

to identify patients 

diagnosed with VTE 

prescribed rivaroxaban. 

Percentage of patients who: 

 Transitioned to rivaroxaban 20 mg daily 

on day 22 

 Had greater than 90% adherence  

 Stopped rivaroxaban for any reason 

Adherence 

Patient understanding of correct dose and 

timing of medication 

Overall satisfaction (patient) 

Rates of: 

 Minor bleeds  

 Events that required contacting 

physician or visiting an emergency 

department  

 Recurrent VTE  

 Death  

2017 Chamoun et 

al.[17] 

 

Article Anticoagulant 

 

Standardised 

protocol 

Hospital to 

primary care 

A report was generated 

from a patient database, 

and data collected from 

electronic healthcare 

records. 

Bleeding: 

 Rates of bleeding events 

 INR on day bleeding occurred 

 Severity of bleeding event 

 Total number  

INR: 

 Composite of changes by 0.5 or more 

per day or INR greater than 4 during 

inpatient stay and follow up 

Percentage of patients achieving a therapeutic 

stable INR by day 7 and by day 14  

2017 Wei et al.[18]  

 

 

Article Insulin Remote 

glucose 

monitoring 

Hospital to 

primary care 

Remote monitoring of 

glycaemic control using a 

web-based 

communication portal. 

Mean blood glucose level 

Exploratory outcomes of 

hypoglycaemia/hyperglycaemia 

Insulin titration frequency 
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

2017 Zdyb et 

al.[19] 

 

Article Anticoagulant 

 

Counselling 

and 

education 

Emergency 

department 

to primary 

care 

Electronic health record 

used to identify patients 

requiring interventions. 

Standardised electronic 

form for documentation. 

Appropriateness of medication dosing 

Rates of prescription collection 

If patient had contacted or seen their primary 

care provider 

Documented readmission or representation to 

a hospital within 90 days potentially related to 

anticoagulation 

2018 Herges et 

al.[20] 

 

Article High-risk 

medications 

Pharmacist 

involvement 

Hospital to 

primary care 

Electronic health record 

used to calculate risk of 

patient death or 

unplanned readmission. 

Used to calculate 

percentage of drug 

therapy problems and 

medication discrepancies 

metrics. 

Readmission risk at 30, 60 and 180 days 

Number of drug therapy problem 

recommendations for all medications and 

HRMs 

Percentage of recommendations that were 

acted on by the clinician within 7 days 

Number of medication discrepancies for all 

medications and for HRMs 

2019 Dempsey et 

al.[21] 

Abstract High-risk 

medications 

Pharmacist 

involvement 

Hospital to 

primary care 

Not described Average number of medication discrepancies 

per patient 

Number of medication access issues resolved 

30-day medication related hospital 

readmissions 

2019 Pyrlis et 

al.[22] 

 

Article Insulin  Transition 

diabetes 

team  

Hospital to 

primary care 

Not described Hospital readmissions and emergency 

department presentations 

Patient satisfaction 

Change in HbA1c 

2020 Kapoor et 

al.[23] 

 

 

Article Anticoagulant 

 

Pharmacist 

involvement 

Hospital to 

primary care 

Nurse reviewed 

medication list and 

provided an up-to-date 

colour version with 

instructions to the 

patient by mail. 

Quality of care transition using Coleman et al.'s 

Care Transition Measure (CTM)  

Patient knowledge regarding anticoagulation, 

interactions, risks, signs, and symptoms to 

report to prescriber 

Anticoagulant beliefs 
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

2020 Liang et 

al.[24] 

 

Article Anticoagulant 

 

Pharmacist 

involvement 

Hospital to 

primary care 

Not described Proportions of time within the target INR 

range during follow-up period 

Proportions of time within the expanded 

target range during follow-up period 

Time spent outside the critical INR range (≤1.5 
or ≥ 5.0) 
Adverse events: 

 Bleeding 

 Recurrent thrombosis 

 Death  

Readmission 

Warfarin-related knowledge level 

2020 Lim et al[25] 

 

Article  Anticoagulant 

 

Outpatient 

clinic 

Emergency 

department 

to outpatient 

clinic 

Guidance to clinicians via 

an electronic clinical 

decision support tool. 

Readmissions 

Thromboembolic events 

Bleeding events 

2020 Tyedin et 

al.[26] 

Article Anticoagulant 

 

Pharmacist 

involvement 

Hospital to 

primary care 

Electronic health record 

used by pharmacists to 

chart and monitor 

warfarin. Electronic 

health records used for 

data collection. 

Proportion of patients: 

 With an INR greater than 5.0 

 Readmitted relating to anticoagulation 

 With a complete warfarin dose plan at 

discharge 

 With warfarin related errors during 

admission 

2021 Andre et 

al.[27] 

 

Abstract Anticoagulant Medication 

Reconciliatio

n 

Primary care 

to hospital 

Not described Frequency and type of reconciliation 

discrepancies at admission and discharge 

Patient knowledge 

Medication discrepancies rated for severity 
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

2021 Bakey et 

al.[28] 

 

Article Anticoagulant Pharmacist 

involvement 

Emergency 

department 

to primary 

care 

EHS used to identify 

eligible patients and 

document pharmacist 

recommendations. 

Rates of issues relating to care components: 

 Anticoagulation medication errors at 

discharge 

 Patient counselling on anticoagulation  

 Anticoagulation prescription at 

discharge 

Adverse events: 

 ED or hospital admission for bleeding 

within 30 days 

 ED or hospital admission for VTE within 

30 days 

2021 Bawazeer et 

al.[29] 

 

Abstract High-risk 

medications 

Medication 

Reconciliatio

n, counselling 

and follow up 

Hospital to 

primary care 

EHS used to identify 

patients on insulin 

and/or warfarin and for 

data collection 

Adverse events: 

 Readmission rate within 30 days of 

discharge 

 Time to first unplanned health care 

utilization 

Time to the first outpatient clinic visit 

Disease-specific parameters (glycosylated 

haemoglobin (HbA1C) and INR 

Number of medication-related problems 

identified during the reconciliation stage 

Patient satisfaction with the service 

2021 DeSancho et 

al.[30] 

 

Journal Anticoagulant 

 

Counselling 

and 

education 

Hospital to 

primary care 

Not described Scheduled follow up appointment 

Re-admission rates 

Adverse events: 

 Recurrent thrombosis 

 Bleeding events 

Adherence 

Anticoagulant recall errors: 

 Dose 

 Dose frequency  
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

2021 Gurwitz et 

al.[31] 

 

Article High-risk 

medications 

Pharmacist 

involvement 

Hospital to 

primary care 

Communication with 

primary care team 

through the EHS relating 

to medication safety. 

Data collection. 

Number of adverse drug-related incidents 

Clinically important medication errors 

2021 Kane-Gill et 

al.[32]  

 

Article High-risk 

medications 

 

Pharmacist 

involvement 

Primary care 

to nursing 

home 

Electronic clinical 

surveillance system 

highlighting medication 

risks. 

Patient care recommendations evaluated by 

degree of harm prevented 

2021 Magny-

Normilus et 

al.[33] 

 

Article Insulin Discharge 

intervention 

Hospital to 

primary care 

Patients identified by 

scanning EHS reports. 

Data collected using 

hospital's clinical data 

repository. 

Adherence  

Monitoring: 

 Glycaemic control - change in A1c 60 to 

120 days after discharge compared 

with the A1c in the 90 days before or at 

the time of index hospitalization  

 Proportion of monitored patient-days 

with severe hypoglycaemia (less than 

40 mg/dL) within 30 days of discharge 

Readmissions 

2021 Zabrosky et 

al.[34] 

 

Abstract High-risk 

medications 

 

Standardised 

protocols for 

ToC 

Hospital to 

primary care 

Not described Rate of referral to outpatient follow-up 

Readmissions 

Successful TOC protocol completion where 

evaluation/performed and documentation of 

following documented: 

 Baseline laboratory values 

 Therapeutic drug monitoring 

 Intravenous access 

 Drug-drug interactions 

 Medication availability 

 Patient counselling on medications 

 Pharmacist documentation in discharge 
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Year Author and 

year 

Article 

or 

abstract 

Medication 

type 

Intervention 

to improve 

safety 

Care 

Transition 

Electronic Health 

System Use 

Measures used 

letter 

Pharmacist time  

Rate of inappropriate protocol initiation 

2022 Lázaro Cebas 

et al.[35] 

Article High-risk 

medications 

Pharmacist 

involvement 

Hospital to 

primary care 

Not described Readmissions 

Cost of intervention 
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