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ABSTRACT
Background  Medication reconciliation (MR) can detect 
medication history discrepancies at interfaces-in-care and 
help avoid downstream adverse drug events. However, 
organisations have struggled to implement high-quality MR 
programmes. The literature has identified systems barriers, 
including technology capabilities and data interoperability. 
However, organisational culture as a root cause has been 
underexplored.
Objectives  Our objectives were to develop an 
implementation readiness questionnaire and measure 
staff attitudes towards MR across a healthcare 
enterprise.
Methods  We developed and distributed a questionnaire 
to 170 Veterans’ Health Affairs (VHA) sites using 
Research Electronic Data Capture (REDCap) software. 
The questionnaire contained 21 Likert-scale items 
that measured three constructs, such as: (1) the extent 
that clinicians valued MR; (2) perceptions of workflow 
compatibility and (3) perceptions concerning organisational 
climate of implementation.
Results  8704 clinicians and staff responded to our 
questionnaire (142 of 170 VHA facilities). Most staff 
believed reconciling medications can improve medication 
safety (approximately 90% agreed it was ‘important’). 
However, most (approximately 90%) also expressed 
concerns about changes to their workflow. One-third of 
respondents prioritised other duties over MR and reported 
barriers associated with implementation climate. Only 
47% of respondents agreed they had enough resources to 
address discrepancies when identified.
Interpretation  Our findings indicate that an MR 
readiness assessment can forecast challenges and inform 
development of a context-sensitive implementation bundle. 
Clinicians surveyed struggled with resources, technology 
challenges and implementation climate. A strong 
campaign should include clear leadership messaging, 
credible champions and resources to overcome technical 
challenges.
Conclusions  This manuscript provides a method to 
conduct a readiness assessment and highlights the 
importance of organisational culture in an MR campaign. 

The data can help assess site or network readiness for an 
MR change management programme.

INTRODUCTION
Discrepancies in medication histories 
collected during transitions-in-care increase 
the risk of preventable adverse drug events 
and the cost of healthcare.1–6 For this reason, 
policy-makers in the USA including The Joint 
Commission, expect healthcare organisations 
to implement routinised medication recon-
ciliation (MR) procedures.7–11 The Institute 
of Healthcare Improvement (IHI) defines 
MR as ‘the process of identifying the most 
accurate list of all medications a patient is 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ While standardised medication reconciliation pro-
grammes can reduce life-threatening medication 
errors and are required to meet Joint Commission 
performance standards, they can be difficult to im-
plement successfully.

WHAT THIS STUDY ADDS
	⇒ We developed and validated a programme readiness 
assessment questionnaire to measure staff attitudes 
about medication reconciliation, concerns regarding 
workflow and perceptions about their organisational 
climate. Most clinicians in our enterprise struggle 
with workload, time constraints and lack of resourc-
es to reconcile medications effectively.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Implementation scientists can use this question-
naire to survey their workforce before implementing 
a programme to anticipate implementation barri-
ers—or after an implementation—to identify failure 
modes and plan quality improvement campaigns.
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taking…and using this list to provide correct medications 
for patients anywhere within the healthcare system’.12

The US Department of Veterans’ Affairs (VA) char-
tered a quality improvement (QI) initiative to update 
enterprise MR directives and disseminate an MR manage-
ment ‘toolkit’. The directives outlined staff responsibil-
ities, including requiring personnel to review specific 
medication sources, applying a structured workflow and 
using standardised electronic health record (EHR) docu-
mentation. The toolkit included new dedicated EHR-MR 
functions and change management plans for technology 
deployment.

Although MR is conceptually straightforward, institu-
tions often struggle to implement best practices, incul-
cate new clinician habits or measure safety impact.8 13 14 
In previous facility-level QI pilots within the VA, our team 
identified an array of sociotechnical issues mediating 
successful adoption.15–21 These findings echo prior 
research on MR implementation barriers including limited 
EHR interoperability (including prescription data), poor 
interface usability, competing organisational priorities, 
patient-centred social factors (eg, health literacy), and 
clinician time and staff resource constraints.5 22–28

PROBLEM STATEMENT AND PURPOSE
The VA engaged our informatics team to assist with imple-
mentation of the new MR directives and toolkit across 
the enterprise. Our piloting efforts with prototype tech-
nology at one VA site provided us insights into potential 
implementation barriers.20 29 However, we did not know 
if these insights were generalisable. We needed to know 
what system characteristics were ubiquitous (eg, existing 
workflows, staff values, leadership climate), what barriers 
to anticipate, and what to include in our implementation 
plan. Furthermore, we needed a practical and scalable way 

to gather this information. Our intention was to complete 
an enterprise readiness assessment before publicising the 
new directives or deploying the MR toolkit to measure 
baseline staff attitudes, forecast implementation barriers 
and identify management levers of change. To conduct 
this readiness assessment, we needed a validated ques-
tionnaire that could be used nationwide. The objectives 
of our study were to: (1) develop a validated MR readiness 
assessment questionnaire; (2) measure current MR prac-
tices and perceptions within a large government health 
system; and (3) identify generalisable organisational 
issues that could inform implementation or scaling of 
our MR QI campaign. This report should interest safety 
officers, healthcare administrators, policymakers, imple-
mentation scientists and informaticians.

METHODS
Study design overview
We developed and distributed a cross-sectional MR 
implementation readiness questionnaire. Development 
included a derivation phase, a validation phase and a 
final distribution phase (figure 1). During the derivation 
phase, we piloted a patient-centred MR technology at a 
single facility and distributed a postdeployment question-
naire to primary care providers because they were respon-
sible for MR at this facility.20 29 The postdeployment 
context helped identify implementation constructs with 
the greatest effect on adoption (ie, predictive validity).30 
We then adapted this questionnaire to measure beliefs 
of all clinicians (not just primary care providers) and 
activities throughout the enterprise before nationwide 
toolkit implementation. During the validation phase, 
we iteratively tested and adjusted the questionnaire 
to improve psychometric properties. During the final 

Figure 1  Workflow for development and validation of our readiness assessment questionnaire (created by the authors; BMJ is 
granted permission to reproduce).
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distribution phase, we administered the questionnaire to 
the remaining facilities in our network.

Theory
We adapted Davis’ Technology Acceptance Model 
(TAM)—a ubiquitous technology adoption model—to 
study environmental, technical and attitudinal varia-
bles mediating user adoption of a technology.31 32 Our 
effective technology use (ETU) model is an ‘added-
variables TAM’ measuring three independent predictors 
influencing adoption: (1) user values compatibility; (2) 
workflow compatibility and (3) implementation climate 
(figure 2).29 We defined user values compatibility as the 
degree of alignment between staff values and purpose of 
the innovation; workflow compatibility as the degree of 
alignment between current-state and future-state work-
flows; and implementation climate as a composite esti-
mate of social influence (eg, management expectations) 
and facilitating conditions (eg, technology support).

Phase 1: derivation
Our first questionnaire included items measuring each 
ETU construct (online supplemental file 1). For face 
validity, we conducted interviews with two focus groups 
of primary care physicians and made revisions based on 
the feedback (figure 1; 1.1).30 33 For criterion-predictive 
validity (ie, the relationship between clinician percep-
tions and technology adoption) we piloted the ques-
tionnaire with primary care providers at one VA facility 
(figure 1; 1.2).20

In preparation for enterprise-wide distribution, we 
updated the questions to account for the larger number 
of facilities. We expanded our scope to include more 
than primary care providers (figure 1; 1.3). We had not 
yet implemented the new MR toolkit and thus removed 
questions asking about perceptions of the MR tech-
nology. We formatted responses using a five-point Likert 
scale anchored by 5 = ‘strongly agree’ and 1 = ‘strongly 
disagree’. The first scale measured user values compati-
bility (eg, ‘reconciling medications is an important way 
to improve patient safety’). The second scale measured 
workflow compatibility (eg, ‘MR makes me do extra 
work’). The third scale measured implementation climate 

(eg, ‘our local clinical leadership has acted to remove 
obstacles encountered in our MR process’).

For face validity, we interviewed four clinician focus 
groups that included nurses, physicians, pharmacists 
and allied care professionals from six medical centres. 
Interview scripts explored the roles and expectations 
of interdisciplinary teams. We also asked administrators 
knowledgeable about local management practices to 
provide feedback on climate questions.

Phase 2: validation
We piloted our questionnaire at two VA facilities and 
modified it based on principal component analysis and 
Cronbach’s alpha scores (figure 1; 2.1 and 2.2). The vali-
dation phase questionnaire included three scales and 
22 individual questions. Maximum cumulative score for 
values, workflow and climate were 35, 40 and 35, respec-
tively.

We used REDCap software to distribute the question-
naire to network facilities (figure  1; 2.3).34 35 All VA 
personnel were eligible for participation, including clini-
cian roles, other patient-facing roles and non-patient 
facing administrative roles. Although there are an esti-
mated 367 000 care professionals and support staff across 
all VA facilities, VA Human Resource policies forbid collec-
tion of individually identifiable data. Therefore, we could 
not directly measure the respondent pool (ie, question-
naire response denominator), contact non-respondents 
for follow-up or prevent multiple participation. We used 
purposive snowball sampling, contacting facility-based 
personnel including clinical department chiefs, hospital 
executives, safety officers, public affairs officers and MR 
champions. The email included the purpose of the eval-
uation, a description of the questionnaire, a request to 
distribute and a link to the REDCap questionnaire. To 
maximise responses, we sent three different emails, 
distributed at 2-week intervals. We also placed reminder 
calls and emails to our contact list.

After 5 months, we conducted an interim data analysis 
of psychometric properties. We made three adjustments 
to improve validity and the informativeness of each scale 
(figure 1; 2.4). First, we updated language for user values 
compatibility questions to correct for positive skewness 
in the response distribution and limit social desirability 
bias. Second, we changed scale order, moving ‘user 
values compatibility’ to the second section to eliminate 
any primacy effect. Third, we removed an item from 
the workflow compatibility scale to improve internal 
consistency.

Phase 3: final distribution
Our final distribution phase questionnaire included 
3 scales and a total of 21 individual questions (online 
supplemental file 2). Maximum cumulative score for 
each section was 35. We distributed this questionnaire to 
the remaining facilities in our network (figure 1; 3.0).

Figure 2  The effective technology use model describing 
attributes of the user, climate, workflow and technology that 
mediate innovation adoption (created by the authors; BMJ is 
granted permission to reproduce).

https://dx.doi.org/10.1136/bmjoq-2021-001750
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Statistical analysis
We collected all data in REDCap and performed all 
statistical analysis using Stata (V.15).36 To measure item 
cohesion (ie, internal consistency) for each scale, we 
calculated the Cronbach’s alpha and intra-class correla-
tion coefficients (ICCs). To calculate ICCs, we used the 
consistency ICC of average measurements among items, 
computed from a two-way mixed-effects ANOVA model.

Item-level data were heavily skewed to the left (ie, asym-
metrically heavier weight of positive responses for posi-
tively coded items). Therefore, we calculated medians 
and IQR for each item. We summated overall values for 
each scale (reverse-coding negatively coded items) and 
examined associations between scales and clinical busi-
ness units using regression analyses. We adjusted models 
for respondent tenure at the VA. We addressed missing 
data (just 2% of responses were missing some informa-
tion) through pairwise deletion. We conducted meta-
analyses to summarise scores and regression results for 
each scale across the entire VA; this method of summary 
remains valid regardless of differences in questionnaire 
versions (validation phase vs distribution phase).

Permissions and patient/public involvement
The Portland VA Medical Center Office of Research & 
Development reviewed this work and determined the 
project to be non-research operations and QI work. 
The VA Office of Personnel Management also reviewed 
and approved this work. There was no patient or public 
involvement in this work.

RESULTS
Descriptive statistics and validation data
We distributed the validation phase questionnaire between 
23 October 2015 and 12 May 2016 and the final distribu-
tion questionnaire between 3 May, 2016 and 18 July 2016. 
We received responses from staff at 142 of 170 facilities. 
While we did not have data on the actual breakdown of 
employee roles within the population, we suspected that 
nurses and providers were over-represented. We received 
8704 responses (8515 with all scales completed)—4790 
nurses (55%), 1530 providers (18%), 1020 pharmacy staff 
(12%), 370 administrative staff (4%), 637 ‘other clinical 
staff’ (7%), 246 social workers (3%) and 111 staff (1%) 
that did not report a role (online supplemental table 

1S). A total of 3310 respondents (38%) had completed 
0–5 years of service and 1262 respondents (14%) had 
completed more than 20 years of service.

Table 1 includes construct validity, internal consistency 
and comparative performance statistics for the validation 
and distribution questionnaires.

Minor differences in calculated internal consistency 
between versions were negligible and consistent with 
sampling variance (ie, z-scores less than 2 in magnitude 
for all three scales, and jointly p=0.17 when combined 
using Fisher’s method to evaluate the omnibus hypoth-
esis of no change in consistency across versions).

Comparing responses to the validation questionnaire and 
distribution questionnaire
User values compatibility scores were significantly lower 
in the distribution questionnaire (mean sum 29.4 vs 
mean sum 26.5; p<0.001; table  2). This was expected; 
we had sought to limit inflation of attitudes secondary 
to social desirability bias. We did not identify any signif-
icant differences in the distribution of responses in the 
workflow compatibility and implementation climate 
scales. Comparing the measurement properties using 
Rache response characteristic curves across versions, we 
saw a large improvement in curve symmetry and infor-
mativeness of responses for user values compatibility, and 
a small improvement for workflow compatibility (online 
supplemental figure 1S). The response characteristics 
curves for implementation climate were similar between 
questionnaires.

Staff beliefs and values regarding MR
Overall, most respondents valued and supported MR 
values and activities. In the validation phase question-
naire, 7592 (92.5%) of 8200 respondents agreed or 
strongly agreed with the statement ‘reconciling medica-
tions is an important way to improve medication safety’ 
(table  3). In the distribution phase questionnaire, 325 
(74.7%) of 434 respondents agreed with the statement ‘I 
believe it is crucial to review every single medication with 
the patient or caregiver during the interview’ (table 4). In 
the validation phase questionnaire, over 80% of respond-
ents believed it was ‘valuable’ for a patient to complete 
a medication review at every encounter (table 3), and in 
the distribution phase questionnaire, 80% of respondents 

Table 1  Questionnaire validity statistics (created by the authors; BMJ has permission to reproduce)

Construct

Validation questionnaire Distribution questionnaire

ZN α ICC ICC 95% CI N α ICC ICC 95% CI

User values compatibility 8200 0.84 0.823 0.817 to 0.828 434 0.83 0.832 0.807 to 0.855 0.48

Workflow compatibility 8180 0.77 0.766 0.759 to 0.774 433 0.73 0.728 0.687 to 0.766 −1.82

Implementation climate 8162 0.84 0.842 0.837 to 0.848 431 0.86 0.863 0.842 to 0.882 1.17

Fisher's combined p=0.17.
ICC, intraclass correlation coefficient; N, completed responses; Z, z-score of comparison of ICC across questionnaire versions (final—
validation); α, Cronbach’s alpha.

https://dx.doi.org/10.1136/bmjoq-2021-001750
https://dx.doi.org/10.1136/bmjoq-2021-001750
https://dx.doi.org/10.1136/bmjoq-2021-001750
https://dx.doi.org/10.1136/bmjoq-2021-001750
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agreed it is ‘crucial’ for the patient to leave every encounter 
with a correct list of medications.

Only 65.4% of respondents answering the validation-
phase questionnaire agreed that their time was ‘well 
spent’ correcting and updating medications. Only 

36.7% of respondents answering the distribution-phase 
questionnaire agreed that their time was ‘best spent’ 
doing these activities (table 4). Pharmacist and nurse 
user values compatibility scores tended to be higher 
(ie, more positive) than physicians and physician 

Table 2  Questionnaire response summaries (created by the authors; BMJ has permission to reproduce)

Construct

Validation questionnaire Distribution questionnaire Meta-analytic average

N Mean Mean 95% CI N Mean Mean 95% CI I2 Mean Mean 95% CI

User values compatibility 8200 29.4 29.3 to 29.5 434 26.5 26.1 to 27.0 0.99* 28.0 25.1 to 30.8

Workflow compatibility† 8180 20.1 20.0 to 20.2 433 20.1 19.6 to 20.5 0.00 20.1 20.0 to 20.2

Implementation climate 8162 23.3 23.1 to 23.4 431 23.2 22.7 to 23.7 0.00 23.2 23.1 to 23.4

The values of compatibility scales scores are significantly different between the validation questionnaire and the distribution questionnaire. We 
anticipated our changes would address any social desirability bias.
*Significant heterogeneity.
†Values rescaled by 7/8 in the validation version to correct for differing scale maxima (40 validation vs 35 distribution).
I2, empirical Bayes meta-analysis heterogeneity coefficient; n, completed.

Table 3  Questionnaire item responses for the validation phase

Questionnaire item Median (IQR)
Agreement* 
(%)

User values compatibility subscale 30 (27–33)

 � Reconciling medications is an important way to improve medication safety 5 (4–5) 92.5

 � Reconciling medication lists with the patient is an important way to decrease medication errors 5 (4–5) 92.0

 � My time is well spent with the patient updating the patient medication list 4 (3–5) 65.4

 � I am not responsible for reconciling medications that other providers prescribe† 2 (1–3) 17.4

 � I believe it is important to review medications from all sources with a patient 5 (4–5) 92.3

 � I believe it is valuable for the patient to complete a medication history/review at each encounter 4 (4–5) 81.0

 � It is important for the patient to leave an encounter (or hospitalisation) with an updated list of their 
medications

5 (4–5) 90.7

Workflow Compatibility Subscale 23 (20–26)

 � Medication reconciliation requires a lot of mental effort 3 (2–4) 49.9

 � It is difficult to identify significant medication discrepancies 3 (2–4) 27.0

 � I rate medication reconciliation a high priority given my other competing priorities† 4 (3–4) 63.5

 � Medication reconciliation fits into my workflow† 3 (2–4) 47.2

 � Medication reconciliation makes me do extra work 3 (2–4) 48.7

 � Medication reconciliation makes me take on more responsibilities 4 (3–4) 52.3

 � I believe I have a routine way of identifying medication discrepancies† 4 (3–4) 53.1

 � I know the processes for managing medication discrepancies† 4 (3–4) 59.0

Implementation Climate Subscale 23 (20–27)

 � Our hospital executives have expressed a commitment to the medication reconciliation 4 (3–4) 55.3

 � My department/service leadership stresses the importance of satisfying medication reconciliation to achieve 
national performance measures

4 (3–4) 62.2

 � My manager/supervisor has emphasised the importance of reconciling medications 4 (3–4) 61.8

 � Our local clinical leadership has acted to remove obstacles encountered in our medication reconciliation 
process

3 (3–4) 31.7

 � A peer in my role that is new to our facility receives education about the process of medication reconciliation 3 (3–4) 40.0

 � In our facility there are no incentives for reconciling medications with the patient† 3 (3–4) 41.5

 � I have the resources that I need to address identified medication discrepancies 3 (3–4) 47.1

Higher scores are favourable for values and climate scales. lower scores are favourable for the workflow scale (table created by the authors; BMJ has 
permission to reproduce).
*Agreement frequency includes respondents who specified ‘agree’ or ‘strongly Agree’ for each item.
†Items reverse scored.
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assistants (30.4 vs 28.0 out of 35, averaged over ques-
tionnaire versions; p<0.001).

Staff perceptions of MR processes and workflow
Respondents seemed to struggle to align MR processes 
with current workflow. About 90% of respondents 
believed MR was burdensome; the mean score was about 
20 out of 35 (table 2), representing typical scores of 3 per 
item (ie, neutral valence). The validation phase workflow 
compatibility scale sums were rescaled by 7/8 to correct 
for change in scale maximum value between versions.

Nearly half of respondents believed MR requires a lot of 
mental effort, and roughly 75% had difficulty identifying 
important discrepancies at the point of care. About half 
of respondents believed MR processes increased their 
workload and added to their responsibilities. Emergency 
care staff reported the highest perception of burden 
(21.7 for emergency care vs 20.0 for non-emergency 

care; p<0.001), whereas outpatient and domiciliary staff 
reported the lowest (18.7 for either vs 20.3 for neither; 
p<0.001).

Respondents could choose multiple work areas as 
their main work area, but 95% of respondents chose just 
a single area. Thus, responses were non-overlapping in 
nearly all cases. For example, only 20 out of 8704 respon-
dents identified emergency care and either outpatient or 
domiciliary care as their main work areas.

Staff attitudes towards MR implementation climate
Respondents harboured mixed feelings about the imple-
mentation climate. They tended to agree that hospital 
executives supported MR programmes and that clin-
ical leadership promoted MR to achieve quality targets. 
Averaged over questionnaire versions, 60.2% agreed or 
strongly agreed with at least two of the first three items in 

Table 4  Questionnaire item responses for distribution phase

Questionnaire item Median (IQR)
Agreement* 
(%)

Workflow Compatibility Subscale 20 (17–23)

 � Medication reconciliation requires a lot of mental effort 3 (2–4) 46.6

 � It is difficult to identify significant medication discrepancies 3 (2–4) 28.1

 � Medication reconciliation fits into my workflow† 4 (3–4) 56.1

 � Medication reconciliation makes me do extra work 3 (2–4) 42.7

 � Medication reconciliation makes me take on more responsibilities 3 (2–4) 46.5

 � I believe I have a routine way of identifying medication discrepancies† 4 (3–4) 54.8

 � I know the processes for managing medication discrepancies† 4 (3–4) 59.0

User Values Compatibility Subscale 27 (23–30)

 � Compared with other tasks, reconciling medications during an encounter makes the biggest contribution 
to patient safety

4 (3–4) 66.1

 � I believe it is crucial to review every single medication with the patient or caregiver during the interview. 4 (3–5) 74.7

 � My time is best spent with the patient correcting and updating all prescriptions 3 (2–4) 36.7

 � It is not important for me to reconcile medication discrepancies associated with prescriptions written by 
other providers†

2 (1–2) 4.8

 � It is crucial that I review all recently expired and discontinued prescriptions with the patient 4 (3–4) 69.7

 � It is important for the patient to complete a medication review at every single encounter 4 (3–4) 68.6

 � It is crucial for the patient to leave every encounter or hospitalisation with an updated list in hand of all 
medications

4 (4–5) 79.6

Implementation Climate Subscale 23 (20–27)

 � Our hospital executives have expressed a commitment to the medication reconciliation 4 (3–4) 54.5

 � My department/service leadership stresses the importance of satisfying medication reconciliation to 
achieve national performance measures

4 (3–4) 60.5

 � My manager/supervisor has emphasised the importance of reconciling medications 4 (3–4) 58.9

 � Our local clinical leadership has acted to remove obstacles encountered in our medication reconciliation 
process

3 (3–4) 32.3

 � A peer in my role that is new to our facility receives education about the process of medication 
reconciliation

3 (3–4) 39.9

 � In our facility there are no incentives for reconciling medications with the patient† 3 (3–4) 41.7

 � I have the resources that I need to address identified medication discrepancies 4 (3–4) 50.1

Higher scores are favourable for values and climate; lower are favourable for workflow (created by authors; BMJ has permission to reproduce).
*Agreement frequency includes respondents who specified ‘agree’ or ‘strongly agree’ for each item.
†Items reverse scored.



� 7Lesselroth B, et al. BMJ Open Quality 2022;11:e001750. doi:10.1136/bmjoq-2021-001750

Open access

the implementation climate scale (see also tables 3 and 
4).

However, over 40% of respondents did not believe they 
were suitably incentivised to participate in MR work. Only 
about 30% agreed leadership removed implementation 
obstacles, and less than half (47%) believed they had suffi-
cient resources. The most negative views were expressed 
by younger staff (22.2 for less than 30 vs 23.3 for over 30; 
p<0.001) and those with less tenure (22.9 for five or less 
years vs 23.8 for 20 or more years; p<0.001).

DISCUSSION
Principal findings
In this MR readiness assessment, we examined staff 
perceptions and attitudes about MR before deploying an 
MR toolkit during an enterprise-wide QI campaign. By 
surveying a cross-section of clinical and administrative 
personnel in the largest US healthcare system, we were 
able to assemble a detailed portrait of staff concerns and 
organisational challenges facing MR implementation and 
dissemination. Typically, sustained improvement in MR 
processes and clinical outcomes is contingent on a combi-
nation of decision support technologies, a strong organi-
sational climate and a schematised workflow.16 19 24 28

Unfortunately, our findings indicate that VA clinicians 
struggle with resource and technology gaps. They cited 
concerns over workflow compatibility and institutional 
support—including resources, time and leadership 
prioritisation. Approximately one-third of respondents 
did not think their time was well-spent reconciling 
medications, most thought it added to their workload 
and three-quarters had difficulty identifying important 
discrepancies at the point of care. The VA boasts a very 
mature information-technology infrastructure that 
includes a Health Information Management Systems 
Society stage 7 EHR and an electronic pharmaceutical 
supply-chain management system. Therefore, challenges 
identified in our study population are likely greater in 
community settings worldwide.37

To our knowledge, this is the largest survey published 
looking at the sociotechnical mediators of MR. Our find-
ings are generally concordant with results from other 
studies examining barriers.13 26 38–41 High-reliability MR 
requires more than rote checklists, boilerplate language, 
or modal dialogue boxes.42 There must be an organisa-
tional and individual commitment to detecting discrep-
ancies, identifying root causes and closing gaps.8 Our 
results indicate that many clinicians neither feel incentiv-
ised nor are given the resources to be successful.

Comparison to the literature and implication of findings
Respondent concerns over the mental workload and chal-
lenge of identifying important discrepancies may indicate 
a need for better EHR-based tools to collect, analyse, 
display and document discrepancies.43 44 A systematic 
review by Marien et al identified specific MR tools used 
during hospital admission, discharge and ambulatory 

clinic visits.24 These include (1) automated data retrieval, 
(2) side-by-side list displays, (3) point-and-click selection 
controls, (4) duration of therapy and refill displays, (5) 
context-sensitive decision support, (6) automated task 
documentation and (7) the ability to sort medications 
by class or disease. Prescription data interoperability and 
regional health information exchange can also provide 
a more complete picture of prescribing activity within a 
community.45

While clinicians need these capabilities to limit cogni-
tive load and improve performance, many features 
are unavailable or poorly implemented in commercial 
EHRs.16 43 46–48 We believe next-generation tools should 
incorporate better visualisations, predictive analytics and 
artificial intelligence. They should also engage patients 
and leverage direct-to-consumer technologies such as 
online portals, smartphone applications and automated 
pill organisers.

User values compatibility scores in our study were lower 
among physicians and physician assistants compared with 
nurses and pharmacists. While it is difficult to know if one 
group felt more or less responsible for MR tasks, the liter-
ature indicates nurses, physicians and pharmacists often 
disagree over delegation of medication management 
responsibilities.40 For example, compared with nurses 
and pharmacists, physicians tend to prioritise other tasks 
in a resource-constrained setting.26 Therefore, it is crucial 
for organisational leaders to identify local champions, 
sponsor human factors evaluations and identify dedicated 
personnel (eg, pharmacy technicians) based on clinic 
resources and characteristics.8 19 49

Only a minority of respondents (31%–32%) believed 
leadership removed obstacles to completing MR and 
only half (47%–50%) thought they had the resources 
needed to address discrepancies. These data seem to 
align with what is known about the workload associated 
with MR. Compiling medication lists, identifying discrep-
ancies, reconciling medications and managing formulary 
options is time-consuming, cognitively complex and a 
potential contributor to burn-out.19 20 50 Complex prob-
lems demand systems-based solutions. Successful MR 
programmes require team-based models of care, context-
sensitive management pathways, better use of health 
information exchange and consumer-centred tools to 
engage patients as active stewards of their own medica-
tions.46 51

The MR literature offers some insight into the related 
failure modes and strategies that might increase a 
campaign’s success. However, it is not yet clear which 
interventions would have the greatest effect in our 
organisation. The best interventions need to be precisely 
matched to local context. Therefore, professionals 
charged with deploying an MR programme should 
consider using this questionnaire with a workflow anal-
ysis and a qualitative needs assessment to identify failure 
modes and to anticipate assets required for system-level 
change.
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STRENGTHS AND LIMITATIONS
There are several strengths to our study and findings. 
First, we were able to survey nearly every VA hospital and 
clinic in the US and conduct a near 360° angle view of all 
clinical roles. Second, in designing our questionnaire, we 
used a theory-based approach reflecting recent concepts 
from the systems engineering and technology adoption 
literature. Finally, we used a multistep process to validate 
our questionnaire. Therefore, we believe the final instru-
ment could be re-used across a broad range of clinical 
settings and compared with our benchmarks.

This study has several limitations that may have 
affected our results. Our study design relied on snow-
ball sampling to comply with institutional policies. This 
may be an important source of respondent bias, since we 
do not know the actual survey response rates. Second, 
our questionnaire did not explicitly ask about any MR 
technologies. Future work should directly measure the 
usability associated with embedded EHR tools. Third, 
some of the clinicians surveyed may not be responsible 
for MR at their facility. This could bias perceptions and 
values. Fourth, we were unable to recruit equal numbers 
of nurses, clinicians, pharmacy staff, social workers and 
administrative staff. The differences in subgroups limited 
our ability to compare beliefs across these groups. Future 
work should engage social workers and other groups 
under-represented in the literature. Finally, we analysed 
findings from two questionnaire versions—the validation 
phase questionnaire and the distribution phase question-
naire. While they were very similar in design and wording, 
we could not combine results. Given the large number 
of responses, we thought it is best to report findings for 
both sets.

Conclusions
Our findings can inform MR-related QI initiatives in 
hospitals and clinics. While prior researchers have 
reported on the attitudes of physicians and pharmacists, 
far fewer have studied nurses, social workers and other 
allied care providers.8 9 39 40 This manuscript provides a 
readiness assessment tool (online supplemental appen-
dices 1 and 2) and a framework to plan and execute an 
MR change management programme.
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