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Abstract 

Problem: Medication non-adherence is a complex and difficult problem for patients and health care 

professionals. Despite the benefit of medication review and reconciliation, fragmented outpatient 

visit processes result in medication lists not being reconciled between what is prescribed and what 

the patient is self-administering.  Purpose: The purpose of this quality improvement project, was to 

improve outpatient medication review and reconciliation through the introduction of nursing in the 

reconciler role. Methods: Two outpatient clinical areas were selected for intervention. One caring 

for primary care/infectious disease patients and the other a surgical otolaryngology practice.  

Workflow changes to achieve the project objectives included, staff nurse education; establishment 

and instruction on the preferred workflow; Electronic Health Record (EHR) workflow 

enhancement; and the introduction of nursing into the role of reconciler.  Throughout 15 weeks, 

overall reconciliation compliance, nurse attribution to that compliance, and post encounter 

medication list provision were all measured.  Additionally, patient satisfaction was measured using 

a Press Ganey, CG-CAHPs survey.  Results: Reconciliation compliance data at baseline was 81.5% 

for the primary care.  An improvement to 93.9% at week 11 was demonstrated.  Nursing attribution 

to that compliance fluctuated but demonstrated a high of 4.4% at week 4.  Baseline compliance for 

the otolaryngology setting was 74.7% with an achieved 87.2%. The otolaryngology nurse 

attribution hit a high of 30.8% at week 6.  The greatest change was seen with nurse exclusive 

encounters.  From a novel start, a demonstrated 30-40% improvement was recorded within the 

primary care practice. The otolaryngology practice witnessed a 71.4% improvement.  Demonstrated 

changes in patient satisfaction included a positive change of 5% in the primary care and a 7% 

improvement in the otolaryngology setting.  Conclusions: Shared effort towards improved 

medication management, inclusive of nursing, can increase medication reconciliation compliance. 
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A Nurse Driven Process to Improve Ambulatory Medication Reconciliation 

Medication non-adherence is a complex and difficult problem for patients and health care 

professionals.  Medication adherence is defined as the practice by which patients take only what 

they are prescribed; the medications are also taken in the proper form, dosage and on the proper 

schedule.  The patient, prescriber, clinical teams, cultural, social determinants of health and 

healthcare system factors all play a role in medication use adherence (McQuaid & Landier, 2017). 

Medication review and reconciliation is one solution in helping to ensure medication adherence.  As 

ambulatory care makes up the largest sector of health care, the multiprofessionals serving in 

outpatient areas play an increasingly important role in ensuring a complete and correct medication 

list.  However, fragmented outpatient visit encounter processes and individual care practices often 

result in medication lists not being reconciled between what is prescribed and what is taken.   

The complexity of patient care, competing priorities and time restrictions often result in 

prescribers not addressing discrepancies between electronic health records, patient reported 

medication lists and outside records.  Further, medications not relevant to the reason for the visit are 

often not addressed.  This break in medication management continuity results in the medication list 

being unreconciled; and the patient being improperly informed and at risk for harm. 

Two academic, inner-city, ambulatory practices were selected for this project.  Each practice 

hosts adult patients (>18 yo.), who have been prescribed an average of 4-8 medications for varied 

acute issues and chronic health problems. The two practices’ average, medication reconciliation, 

historical performance waxed between 60-75%. 

The purpose of this quality improvement project was to evaluate the effectiveness of the 

inclusion of nursing in the medication reconciliation process.  Focusing on shared effort, the short-

term practice change included improved medication reconciliation and subsequently patient 
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satisfaction.  The desired long-term practice change includes an increase in complete and correct 

medication lists, improved problem anticipation, and a reduction in adverse medication events.   

Literature review 

Medication non-adherence is a multivariate, population health issue affecting the health, 

financial status and wellbeing of the patient; as well as the reputation and financial bottom line of 

the health care system.  In January 2020, the Joint Commission highlighted the importance of 

medication review and reconciliation (The Joint Commission, 2020).  Yet, patients continue to 

leave hospital admissions and outpatient encounters with incomplete and incorrect lists.  There was 

a projected $375.8 billion in prescription drug expenditures to be spent nationally in 2021.  Of that, 

$49.4 billion was expected to be of direct cost to the patient (CMS, 2019).  In 2013, the National 

Community Pharmacists Association (NCPA) completed a national report card and evidence 

synthesis on medication adherence.  Within, it was noted that about three-quarters of adults 40 and 

older with a chronic condition, demonstrated at least one non-adherent behavior in the past 12 

months; 30% of this group admitted complete medication omission (NCPA, 2013).  

Evidence suggests, that one potential solution is the expansion of nursing into the role of 

reconciler.  Nassaralla et al., (2009) conducted a prospective study involving patients seen within 

adult primary care clinics evaluating the effectiveness of healthcare team feedback and training of 

LPNs involved in medication reconciliation.  Overall results demonstrated that significant 

improvement in accuracy could be achieved through LPN involvement and patient feedback.  

Holt and Thompson (2018) conducted a retrospective chart review of patients seen within an 

internal medicine clinic at a large academic medical center. The group proposed that adequately 

trained nurses could implement a standardized medication reconciliation process. The study 

demonstrated that nurses were instrumental in the discovery of medication discrepancies. 

Additively, Smolowitz, et al., surmised that nurses in primary care settings not only helped to 
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improve the quality of care the patient receives, but directly prevented life threatening 

complications from dangerous medication interactions (Smolowitz, et al., 2014). 

A review of medication list correctness between the transition from an inpatient to an 

ambulatory long-term care setting was the focus in an article by Champion, et al.  The nursing team 

reviewed and updated medication lists.  For 91% of patients, the number of medications decreased 

between pre- and post-reconciliation; 41% of the medications required changes (Champion, et al., 

2021). 

In the article, An Innovative Nurse-Driven Protocol for Medication Reconciliation, an 

operating room time-out process was adapted for the patient discharge process.  Two nurses worked 

collectively to review, compare and reconcile the EHR discharge medication list to the current EHR 

and admission medication lists.  The data within the review, ultimately showed definitive 

advantages to using a nurse-led protocol. 

Theoretical framework 

Clinician non-adherence with medication reconciliation is a behavior which can negatively 

influence the value a patient places on medication management. Timmermans, in the article The 

Engaged Patient: The Relevance of Patient–Physician Communication for Twenty-First-Century 

Health, concludes that the encounter between patient and health care provider is disproportionally 

critical for individual’s health and wellness (Timmermans, 2020).  Surmised, if the health 

professional does not address medications and potential discrepancies, the patient is left believing 

the current medication list is correct and their administration practices are appropriate. 

The lack of medication reconciliation compliance by clinicians was the phenomenon that 

helped to align the project and interventions with Nola Pender’s Health Promotion Model (HPM).  

The concepts, sub-concepts and propositions of the theory include the importance of healthcare 
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professional behavior.  With this project, specifically of interest, was the nurse’s behavior and 

actions as it pertains to her/his involvement in the medication management process.   

Nola Pender’s Health Promotion Model (HPM) establishes the idea that characteristics and 

experiences impact a person’s believed benefits and barriers to acting. Further, actions are 

influenced by individual and situational influences (Murdaugh, Parsons & Pender, 2018).  Together, 

the combination of behavior specific cognitions and affects influences the uptake, commitment, and 

adherence to a health promoting behavior.  The model can be viewed in Figure 10.  The patient can 

be motivated by the desire to improve health and achieve wellbeing. This is to say, with positive 

motivation, a patient will seek to develop and maintain a healthy lifestyle.  Alternatively, the lack of 

perceived importance may have a negative impact.  The phenomenon of noncompliance is 

attributable to disinterest, lack of education and, of primary interest, nursing absence in the 

workflow.  The barrier of limited nursing involvement, lent precedence to the use of the HPM.   

Figure 11 demonstrates how the HPM model was put into action to address this problem. 

The prescriber’s compliance was inconsistent.  It was proposed that the nurse had the knowledge to 

engage in the process.  Interpersonal influences inclusive of nursing interest and availability; and 

the concept of beneficence, supported the premise that nursing inclusion would be beneficial.  

These influencers and cognitions would lead to a health promoting behavior by the patient.   

Methods 

Two outpatient clinical areas were selected for a 15-week intervention. The first was a 

primary care/infectious disease practice serving patients living with HIV, Hepatitis C, Substance 

Abuse Disorder and/or other chronic health conditions.  Many patients live below the poverty line 

and currently deal with or at one time experienced homelessness.  The second site provides care to 

pre and post, head and neck, surgical patients.  Comprehensive multi-disciplinary, otolaryngologic 

care is provided for patients with audiological, thyroid and parathyroid, vestibular, laryngeal, and 
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speech and swallowing disorders.  Often, the patients are non-verbal and rely on alternative 

communication methods.  Effort, within both practices, was made to include all patients in the 

intervention during appropriate outpatient encounters.  The sites were selected secondary to the 

complexity of the patients, who often are prescribed multiple medications.  The two sites combined 

employ 17 nurses.  These factors made the two sites advantageous for this intervention.  

The intervention strategy focused on nurse driven medication reconciliation during 

outpatient encounters.  The encounters were comprised of multi-disciplinary, prescriber and nurse 

exclusive visits. Further, nursing telephone encounters were included in the intervention.  The 

tactics used to implement the practice change included a number of workflow changes.  Education 

focused on teaching the nursing staff preferred medication review and reconciliation processes.  

This in turn, helped to establish the preferred workflow in the EHR.  Instruction, demonstration and 

guided intervention all focused on best practice and competency development.  This process 

included the reconciliation of EHR medication lists with external sources including pharmacy and 

outside healthcare systems.  It may have also included a comparison with home medication lists, 

when available.  To support the education and training of the nursing staff, a number of medication 

review and reconciliation reinforcement materials were created.  Beneficially, these tools were also 

used to strengthen the activity with the prescribers.  An example is included in Appendix B. 

The primary outcome was measured through the recorded completion of reconciliation 

within the EHR; by the clinician flagging the visit encounter medications as “marked as reviewed”.  

Overall compliance and specifically nursing attribution to that compliance was measured.  Nursing 

exclusive encounters were isolated and separately evaluated.  To ensure that the patient left with the 

most complete and correct medication list, the patient was provided a hardcopy medication list, 

directed to the EHR patient portal or both. The provision of the medication was also recorded and 

quantified. A final outcome measure was located within the post encounter patient experience 
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survey.  The CAHPS® Clinician & Group Survey (CG-CAHPS) is a tool developed in 

collaboration with the Agency for Healthcare Research and Quality (AHRQ) and managed by Press 

Ganey Associates, LLC (Press Ganey, 2021).  Under the Care Coordination question domain, the 

question “In the last 3 months, how often did you and anyone on your health care team talk about 

all the prescription medicines you were taking?”, is asked.  It is understood that this question is an 

indicator for patient satisfaction with medication management.  An “always” response was 

anticipated and calculated. 

De-identified data was extracted weekly from the EHR and recorded in the tables displayed 

in Appendix A.  Institutional policy provides the allowance to complete encounter documentation 

post the date of service.  As reconciliation completion could only be measured upon the close of an 

encounter, outlying data was captured during a monthly refresh of data and again upon completion 

of the project. The data was concatenated, analyzed and visualized utilizing the software package, 

Tableau®. Tableau provides an efficient way to complete descriptive statistics.  Visualization tools 

aid in the development of clear run charts and bar graphs.   

Results 

At the launch of the project, each practice setting was in-serviced on the project problem, 

purpose, plan, and the part the nurses would be playing in the intervention.  Subsequently, each RN 

was educated and provided material to support the recommended medication review and 

reconciliation workflows.  The prior and sustaining patient intake process has included the 

medication review portion of the workflow.  Observationally, only three nurses between the two 

practices noted unfamiliarity with the reconciliation process.  During the course of this project, 

through team meetings and individual one-on-one sessions, both groups of nurses were offered 

supportive materials, time for questions, return demonstration and re-review.  100% of the nursing 

staff received the needed education and training in order to properly execute the preferred 
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workflow.  Prescribers did not receive direct re-education but were offered the same supportive 

materials.   

A fundamental change in practice was made by introducing nursing into the role of 

reconciler.  In turn, outcomes were positively affected.  The primary reconciliation compliance 

outcomes may be viewed in Table 6 and in Figures 3-8.  Overall, reconciliation compliance data at 

baseline was 81.5% for the primary care practice.  An improvement to 93.9% at week 11 was 

demonstrated.  A sustained trend greater than 90% was projected. Nursing attribution to that 

compliance fluctuated but demonstrated a high of 4.4% at week 4.  Baseline overall compliance for 

the otolaryngology setting was 74.7%.  The group advanced their compliance to 87.2% by the end 

of the intervention. A sustained trend greater than 82% was forecasted. Here again, fluctuating 

nurse attribution was demonstrated.  However, the otolaryngology nurses performed at a more 

compliant rate.  Nurse attribution hit a high of 30.8% at week 6 and ended at 22.7%.  

The greatest improvement in reconciliation compliance was seen with nurse exclusive 

encounters.  Here, the practice change was novel starting at a 0% baseline.  A demonstrated 30-40% 

improvement was recorded within the primary care practice. A forecasted trend demonstrated 

plateauing at an approximate 35% compliance rate.  The otolaryngology nurses displayed 

compliance at 71.4% by the end of the intervention, a near 50% improvement from week 1. See 

Table 6.  A continued positive compliance trend appeared possible.   

Medication management during telephone encounters exhibited minimal improvement with 

a high of 2.5% during week 7. Reasoning for this result is outlined within the discussion section. 

There is an observed association between patient education and their ability to better self-

manage care.  The provision of a complete and correct medication list provides the patient the 

information needed to help prevent confusion, stave off adverse drug related events, and potentially 

decrease medication non-adherence.  An opportunity for improvement existed within the practices, 



  10 

as the baseline compliance for the primary care practice was 77.1% and 92.7% for the 

otolaryngology.  Throughout the 15 weeks of the project, the two practices increased the provision 

of the medication list to patients. The primary care by 2% and the otolaryngology practice by 7%.   

Turning attention towards the patient satisfaction metric, an always-top box (Press Ganey, 

2021) response to whether a conversation occurred about prescribed medications was measured.  

Baseline satisfaction was 60.6% in the primary care and 45.4% in the otolaryngology.  Monthly 

results demonstrated some fluctuation; however, overall satisfaction showed a positive change.  

Patient satisfaction went up by 5% in the primary care clinic and a recorded 7% positive change 

from baseline in the otolaryngology setting. 

The greatest barrier to improved compliance was most often noted as time.  Fluctuations in 

the primary metric, noted by some of the variations and randomness of the line graphs in the run 

charts, were most often explained as artifacts of being too busy or distraction by other events.  

Interestingly, the recorded volume of encounters differed only slightly from week to week.  

Whereas this may refute the notion that patient volume was a distractor, it cannot challenge the idea 

that other events may have prevented better compliance. Despite the variations seen, a positive 

compliance trend was demonstrated with the majority of metrics. 

Discussion 

 Overall, medication reconciliation was positively affected throughout the 15 weeks of the 

project intervention.  Further, forecasting suggested sustained upward trends with most metrics.  

Hence, the project was considered successful.  Overall medication reconciliation went up by 12-

13%.  Of direct interest was whether nursing would provide a positive impact.  Here again, the 

results demonstrated encouraging outcomes.  The primary care practice nurses added to 

reconciliation compliance by an average of 3% while the otolaryngology nurses added to 

compliance by an average of 22%.  The positive result of nurse involvement, comparatively, 
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matches the findings outlined in current literature.  When nurses are added to the process, 

medication reconciliation has been proven to improve.   

Efforts were taken to limit variations.  However, the two practices did show weekly 

fluctuations in compliance. Mitigation techniques included positive affirmation, reinforcement via 

email and in-person rounding, and recognition to senior leadership.  This last tactic often led to 

further acknowledgement of effort and positive reinforcement.  Generally, fortification efforts and 

communication was well received.  Compliance thereafter, often demonstrated improvement. The 

arrows in Figures 3 and 4 represent the reinforcement interventions.   

One of the most important shifts in compliance can be seen with the results of the nursing 

exclusive encounters.  Despite some week to week variation, especially in the otolaryngology 

practice, each practice saw positive trending compliance.  Herein, the significance of involving 

nursing in the reconciliation process is reinforced.   Some bias cannot be ignored.  As each team 

knew they were being monitored and the approach of nursing inclusion was novel, influence 

towards improved behavior was very plausible.  Further, each nursing team’s manager was also 

involved in the project.  There is a potential the activity was influenced secondary to the 

involvement of their superordinate.   

Reviewing observed vs. expected outcomes, an initial assumption was made that nursing 

compliance attribution would be consistent between multi-disciplinary and nurse exclusive 

encounters. Despite willingness, nursing staff regularly looked toward the prescriber to complete 

the intervention during prescriber assigned/multi-disciplinary encounters. When asked about why 

rates were higher in nurse managed encounters, it was most commonly noted that “owning the 

encounter” increased the desire to complete the activity. 

A rather novel finding was that of patient satisfaction improvement.  Current publications 

reference the importance of keeping the patient informed, however, direct improvement of 



  12 

satisfaction through improved medication management is harder to find.  AHRQ has recognized the 

importance of the clinical team’s use of information to help coordinate care (AHRQ, 2021).  This 

led to the development and availability of the satisfaction question pertaining to prescription 

medication inquiry and review.  This project included the assertion that proper medication 

management would impact patient satisfaction.  The results suggest the two are indeed correlated.  

Noted, are the outlined outcomes demonstrating positive post encounter satisfaction.  There are a 

couple limitations making a direct correlation difficult.  Post outpatient encounter surveying is both 

voluntary and anonymous.  Further, like all surveying, the results are subjective and potentially 

influenced by various events during the experience.  This is to say, that a negative response to the 

medication management question may be more associated with an overall poor encounter 

experience.  Likewise, a positive response may or may not be associated with the appreciation of 

prescribed medications being addressed during the encounter.  Continued review of both 

reconciliation and satisfaction are recommended to further suggest correlation. 

The results in totality, suggest a very positive intervention. Certainly, too strong of 

assumptions should not be made. However, the findings in the reviewed publications support the 

involvement of nursing in medication management.  This is reflected in the project outcomes.  

Conclusions 

Medication non-adherence is a complex and difficult problem.  There are however ways to 

mitigate non-adherence and potentially improve compliance.  The difficulty of optimal medication 

management should not be underappreciated.  It requires a team approach and must always include 

the patient and/or the patient’s designated care givers.  One proven way to ensure that the patient is 

provided the most complete and correct medication list is through the processes of medication 

review and reconciliation.  Easy to suggest; current literature, national discussion and this project’s 

outcomes all suggest that the process can be complex and time consuming.  This brings precedence 
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to the benefit of shared work.  Who better to share in this work than nursing professionals who have 

the knowledge, compassion and patient advocacy mindset needed to improve compliance. 

Whereas definitive proof cannot be inferred that adding nursing fundamentally changed 

medication management, enough data improvement was demonstrated with this project to validate 

that shared effort towards improved medication management, inclusive of nursing, can increase 

medication reconciliation compliance.  Further, the patients exited potentially better informed. 

Certainly, with a more complete and correct mediation list. Lastly, those willing to share their 

experience, have suggested an increase in satisfaction. 

Future process improvement initiatives need to keep the patient in focus and at the center of 

the solution. Recognizing that medication management is not just a task, will help positively impact 

the medication list and ultimately help promote patient health and prevent issues secondary to 

incorrect medication self-administration. 
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Table 1. 

 

Evidence review 

 
Citation: Bayoumi, I., Howard, M., Holbrook, A. M., & Schabort, I. (2009). Interventions to improve medication reconciliation in 

primary care. The Annals of pharmacotherapy, 43(10), 1667–1675. https://doi.org/10.1345/aph.1M059 

Level (Melnyk) 

Level I 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

To systematically 

review all primary care 

intervention studies 

designed to implement 

medication 

reconciliation for 

effects on medication 

discrepancies, clinical 

outcomes, and patient 

knowledge of their 

medications.  

 

 

 

Systematic review 

(SR) with a data 

synthesis reviewing 

and summarizing the 

findings. 

Search strategy: The 

group conducted a search 

of the literature within 

MEDLINE, Healthstar, 

CINAHL, and the 

EMBASE databases and 

the Cochrane Databases 

of: Systematic reviews; 

Controlled trials; 

Abstracts of reviews of 

Effects; and Health 

Technology 

Assessments.  One 

reviewer screened the 

studies. Two reviewers 

determined inclusion.  

Two of  the three 

reviewers abstracted 

study data.  Inclusion 

studies: Included 

randomized controlled 

trials (RCTs), quasi-

RCTs, or before-and-

after studies, in a 

population of adults in 

primary care, ambulatory 

settings, or in transition 

into or out of the 

hospital. Excluded 

studies: Studies with 

patients living in or 

Control: Qualitative 

analysis was 

performed for all 

outcomes, and in 

instances where 

clinical and/or 

statistical 

heterogeneity was 

low, the group 

considered combining 

studies to provide “a 

pooled estimate of 

effect” Intervention: 

The group reviewed 

two before and after 

studies conducted in 

ambulatory care 

settings that included 

275 patients in total. 

Nurses and physicians 

performed medication 

reconciliation in these 

studies. The group 

looked at 2 studies 

based in the post 

hospital discharge 

setting which 

included 202 patients. 

Both included 

pharmacist 

intervention.  Three 

Dependent Variable: The 

primary outcome was the 

difference in the proportion 

of medication discrepancies 

between the healthcare 

record and the patient-

reported medication list 

before and after medication 

reconciliation. Secondary 

outcomes evaluated 

included an assessment of 

the clinical importance of 

medication discrepancies 

and the change in the 

patient’s mediation 

knowledge. Measurement 

tool: Random effects model 

with the Review Manager 

Version (5.0.4) 

Level of 

measurement: A p 

value less than or 

equal to 0.05 (2-sided) 

considered statistically 

significant. Outcomes 

were reported using 

weighted mean 

differences for 

continuous data and 

odds ratios for 

categorical data, with 

associated 95% 

confidence intervals. 

Outcome Data 

Retrieval: Qualitative 

analysis was 

performed for all 

outcomes. Analysis: 

The authors found 

very little evidence 

that the interventions 

studied improved the 

accuracy of 

medication lists. 

Conclusions: There is 

no high-quality 

evidence of the 

effectiveness of 

interventions to 

improve medication 

https://doi.org/10.1345/aph.1M059
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being transferred to long-

term care settings. 

Included: 813 citations 

were initially identified, 

4 RCTs and 5 “before 

and after” studies. 

Ultimately, all but 4 

studies were excluded. 

PRISMA: Detailed 

decision making was 

included for 

retention/omission of 

studies from the SR 

Power Analysis: Not 

applicable to SR. 

studies evaluated 

clinical significance 

of medication 

discrepancies. 

Protocol: Not 

applicable to SR 

reconciliation in 

primary care. Further 

research is needed. SR 

Bias Risk: The 

authors note that there 

was limited evaluation 

of the clinical 

importance of the 

identified 

discrepancies rather 

than they simply 

occur. 

 

Citation: Champion, C., Sockolow, P. S., Bowles, K. H., Potashnik, S., Yang, Y., Pankok, C., Jr, Le, N., McLaurin, E., & Bass, E. J. 

(2021). Getting to Complete and Accurate Medication Lists During the Transition to Home Health Care. Journal of the American 

Medical Directors Association, 22(5), 1003–1008. https://doi.org/10.1016/j.jamda.2020.06.024 

Level (Melnyk) 

Level VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 

article was to highlight 

opportunities to 

enhance medication 

reconciliation through 

the use of nursing with 

respect to transitions in 

care to home health. 

 

 

Observational field 

study  

Sampling Technique: 

Convenience 

Eligible participants: 

36 admitted patients 

from 3 Pennsylvania 

HHC agencies. 

Inclusion criteria: 

Patients admitted within 

2 days of referral from 6 

hospital settings (rehab, 

SNF, prescriber offices, 

wound care centers, and 

HHC infusion agencies). 

Exclusion criteria: 

None 

Accepted: Of the 36 

patient charts reviewed 

34 were included. 2 were 

excluded secondary to 

missing documents. 

Group Homogeneity: 

Control: None.  

Intervention: Review 

of documents in two 

stages. Stage 1 

included “before 

visit” referral 

documents and 

progress/discharge 

notes. Stage 2 

included “after visit” 

reviews of plans of 

care  A nurse 

researcher created a 

medication list using 

information collected; 

classified each 

medication; added a 

risk level; and 

identified the 

medications added, 

Dependent Variable: 

Medication, Medication 

dosage/frequency change, 

Med tablet release change, 

and phone call to prescriber. 

Independent Variables:  

Interoperability status, stage 

of documentation, 

prescription category, and 

medication risk category 

Measurement tool: An R 

version 3.4.4 was used to 

conduct the statistical 

analyses. 2-sample test for 

equality of proportions 

using prop.test in R with 

continuity correction. To 

support analysis, if the 

numerator for a proportion 

was zero, they conducted the 

test using a 1 

Statistical Results: 

Descriptive statistics; 

2 sample t-test and 

Wilcox test. Results: 

In stages 1 and 2, 

medication lists 

included a mean 13.1 

and 12.0 medications 

(V=218.5 P=.051). For 

prescription 

medications, the 

average number of 

medications 

significantly decreased 

after reconciliation 

from 9.8 to 8.7 

(V=225.5, P=.007) 

whereas it did not 

significantly change 

for high-risk 6.9 to 6.4  

(V=125.5, P=.081). Of 
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Patients included a mix 

of genders and races. 

However, most were 

older. 

deleted, or modified 

between stages. 

 

 

in the numerator. To 

compare count data, they 

used the Wilcox on rank 

sum test. 

the medications, 

41.2% were changed 

in some way in stage 

2: 16.8% dropped, 

7.6% added, 8.7% 

dose/admin frequency, 

5.8% change in admin 

time and 2.9% change 

in tablet type. 

Conclusions: The 

large number of 

differences between 

pre- and post 

reconciliation of 

medication lists 

highlighted the need 

for nurse work 

effort associated with 

reconciliation. 

Citation: Corbett, C. F., Setter, S. M., Daratha, K. B., Neumiller, J. J., & Wood, L. D. (2010). Nurse identified hospital to home 

medication discrepancies: implications for improving transitional care. Geriatric nursing (New York, N.Y.), 31(3), 188–196. 

Level (Melnyk) 

Level II 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 

study was to outline 

the most common 

medication 

discrepancies 

identified by nurses 

during the transition of 

patient care between 

hospital and home. The 

intended goal was to 

identify evidence-

based best practices to 

reduce medication 

discrepancies. 

 

 

Prospective 

randomized clinical 

trial  

Sampling Technique: 

Convenience 

Eligible participants: 

Patients, aged 50 years 

or older, hospitalized at 1 

of 2 hospitals located in 

the Inland Northwest  

Inclusion criteria: 

Patients with at least 1 of 

the following diagnoses: 

cardiovascular condition 

(congestive heart failure, 

myocardial infarction, 

coronary artery disease 

cardiac arrhythmia); 

peripheral vascular 

disease; diabetes 

mellitus; cerebral 

Control: Hardcopies 

of medication lists 

were reviewed with 

patient and standard 

of care measures were 

used to assess 

medication 

discrepancies.  

Intervention: 

Medication 

discrepancies were 

identified by nurses 

during the initial 

home visit with 

participants. The 

nurse compared 

participants’ 

electronic hospital 

Dependent Variable: 

Medication discrepancies 

categorized as “patient” and 

“system-level”. Patient-level 

factors included those, 

which are primarily related 

to patient characteristics or 

decisions. System-level 

factors are processes of the 

health care system 

Measurement tool: Nurses 

using a valid and reliable 

tool, the Medication 

Discrepancy Tool, 

completed the medication 

reconciliation.  

The mean interrater 

reliability across disciplines 

Statistical Results: 

Descriptive statistics 

were computed using 

SPSS 17.0. Results: 

Nurse-identified 

medication 

discrepancies for the 

sample ranged from 0 

to 10 with a mean of 

3.26 discrepancies per 

participant. Nearly 

40% of the 

participants had 1 or 

more discrepancies 

that involved at least 1 

patient-level 

contributing factor. 

94% of the 
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vascular accident; and 

chronic obstructive 

pulmonary disease. 

Exclusion criteria: 

Patients with known 

terminal illness with life 

expectancy 6 months or 

less; non-English 

speaking; and those not 

anticipated to receive 

skilled home care 

nursing services 

Accepted: Of the 347 

patients approached to 

participate in the study, 

261 (75.2%) agreed to 

participate. 201 (77.0%) 

were admitted for home 

care nursing services and 

formally enrolled in the 

study. 

Control/Intervention: 

This study included a 

sub-sample of 

randomized patients to 

the intervention arm of a 

larger study designed to 

enhance home care 

nurses’ abilities to detect 

and resolve medication 

discrepancies.  The 

intervention arm was 

isolated, as it was the 

arm in which nurses 

specifically were 

involved in the 

medication reconciliation 

process.  Power 

analysis:  Not listed 

Group Homogeneity: 

The sample included 101 

discharge medication 

lists to the 

medications the 

participants reported 

actually taking in the 

home. Any identified 

differences between 

the participant’s 

hospital discharge list 

and the medications 

the participant were 

reported using 

measurement tool. 

 

 

(nurses, physicians, 

pharmacists) was 0.56. 

 

participants 

transitioning from 

acute care to home 

care had at least 1 

nurse-identified 

medication 

discrepancy. 
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participants.  63% were 

women, the average age 

was 73 and the mean 

number of meds on 

medication list was 10.4. 

Citation: Holt, K. M., & Thompson, A. N. (2018). Implementation of a Medication Reconciliation Process in an Internal Medicine 

Clinic at an Academic Medical Center. Pharmacy (Basel, Switzerland), 6(2), 26. https://doi.org/10.3390/pharmacy6020026 

Level (Melnyk) 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The group proposed 

that by implementing a 

standardized 

medication 

reconciliation process 

and adequately training 

nurses and other staff, 

the medication 

reconciliation would be 

improved and had the 

potential to save time 

and improve physician, 

pharmacist, and 

nursing productivity.  

 

 

Case-controlled study Search strategy: 

Retrospective chart 

review of patients seen at 

an internal medicine 

clinic at a large academic 

medical center.  The 

clinic was a continuity 

and teaching clinic for 

Internal Medicine 

residents and faculty. 

Included patients: 2700 

patients from the faculty 

practice and 536 patients 

from the resident 

practice. Excluded 

patients: None   

PRISMA: Detailed 

decision making was not 

identified Power 

Analysis: Not included 

Intervention: 

Patients were triaged 

by nursing staff using 

a printed the patient 

medication list.  Each 

medication was 

reviewed with the 

patient. PharmDs 

assessed for 

discrepancies found 

during the medication 

history process by the 

nursing team member. 

Discrepancies were 

noted on the 

medication list and 

given to the provider. 

Protocol: Nursing 

staff were educated by 

PharmDs to perform a 

standardized 

medication history 

educational session 

were held for nursing 

staff. Nurses were 

also given written 

instructions.  

Competency was then 

checked-off by the 

PharmD. 

Dependent Variable: 

Measurement of 

medications patients were: 

no longer taking; 

duplications; omissions, 

dosing/frequency errors; and 

finished courses of 

antibiotics.  Measurement: 

Numerator and denominator 

of each measurement 

divided to determine 

percentage of discrepancy 

occurrence. 

Level of 

measurement: 

Descriptive statistic: 

percentage of 

discrepancy 

occurrence Analysis: 

This background study 

demonstrated that 

nurses are 

instrumental in the 

discovery of 

medication 

discrepancies. Only 

12% of overall 

patients were capture 

per month. The faculty 

practice review of 

2700 patients revealed 

3040 medications on 

the medication list that 

the patient was no 

longer taking, 462 

duplications, 322 

omissions, 251 

dosing/frequency 

errors, and 200 

finished courses of 

antibiotics. In the 

resident practice, 563 

patients revealed 306 

medications patients 

were no longer taking, 

https://doi.org/10.3390/pharmacy6020026
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29 duplications, 44 

omissions, 25 

dosing/frequency 

errors, and 13 finished 

courses of antibiotics. 

Conclusions: There 

was an overall 

improvement in 

medication 

discrepancy discovery. 

It was concluded that 

nurses could improve 

medication 

reconciliation.  Further 

study should be 

considered.  

Citation: Keogh, C., Kachalia, A., Fiumara, K., Goulart, D., Coblyn, J., & Desai, S. P. (2016). Ambulatory medication 

reconciliation: Using a collaborative approach to process improvement at an academic medical center. The Joint Commission 

Journal on Quality and Patient Safety, 42(4). doi:10.1016/s1553-7250(16)42023-4 

Level (Melnyk) 

Level VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 

qualitative study was 

to demonstrate the 

benefit of an 

institutional 

collaborative effort in 

the implementation of 

medication 

reconciliation best 

practices at the 

ambulatory practice 

level. 

Qualitative study Strategy: In May 2010, 

a pilot study was 

conducted to develop 

best-practice guidelines 

for medication 

reconciliation and 

identify barriers to 

completing medication 

reconciliation. The group 

discovered that the EHR 

functionality did not 

fully support 

standardized 

documentation. As a 

result, a new module 

within the EHR was 

developed.  Further, 

support staff training was 

identified as an issue and 

was addressed. In April 

Intervention: The 

collaborative included 

the provision of best 

practices, data 

sharing, education, 

and information on 

financial 

incentivization. The 

level of intervention 

varied based on 

preexisting 

improvement 

infrastructure. 

Dependent Variable: 

Medications reconciled 

during a visit and all 

medications reconciled 

when there was a 

medication change.  

Measurement: Measure 1: 

Number of medications on 

the patient’s active 

medication list prescribed 

by the provider that were 

reconciled divided by the 

number of medications on 

the patient’s medication list 

prescribed by the provider 

during a visit with a 

medication change. Measure 

2: How often all the 

medications prescribed by 

that provider were 

Level of 

measurement: 

Descriptive statistics: 

Percentage of 

medications 

reconciled Analysis: 

On Measure 1, 

participating practices 

improved from 71% 

pre- to 90% post 

collaborative, while 

participating primary 

care practices 

improved from 62% to 

91%. In 2014, a 

financial incentive was 

created at the 

department level. 

Overall performance 

for Measure 2 
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2012, the Ambulatory 

Medication 

Reconciliation 

Collaborative was 

formed to address 

challenges in improving 

medication 

reconciliation. 

Inclusion: 63 

ambulatory practices 

were in included in the 3 

waves of collaborative 

effort, representing 43% 

of the 148 ambulatory 

practices. Exclusion: 

Lower-prescribing 

practices (71 practices), 

were included in a 

modified collaborative 

process. The remaining 

14 primary care practices 

did not need the full 

collaborative model 

because of practice 

improvement knowledge 

already embedded. 

Power Analysis: Not 

applicable 

reconciled. Number of visits 

within which all 

medications prescribed by 

the provider were reconciled 

divided by the number of 

visits with a medication 

change. 

increased from 81% to 

90% during the first 

12 months of the 

financial incentive 

program.  

Conclusions: The use 

of an ambulatory 

collaboration and the 

introduction of a 

financial incentive 

demonstrated an 

increase in medication 

reconciliation 

performance.  The 

group concluded the 

importance of 

medication 

reconciliation in 

general but also the 

benefit of 

multidisciplinary team 

involvement. 

Citation: Nassaralla, C. L., Naessens, J. M., Hunt, V. L., Bhagra, A., Chaudhry, R., Hansen, M. A., & Tulledge-Scheitel, S. M. 

(2009). Medication reconciliation in ambulatory care: Attempts at improvement. Quality and Safety in Health Care, 18(5), 402-407. 

doi:10.1136/qshc.2007.024513 

Level (Melnyk) 

Level VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The study’s hypothesis 

was that medication 

list accuracy would 

improve through the 

inclusion of the patient 

in the medication 

reconciliation process. 

To test the hypothesis,  

Prospective 

observational study 

Cohort Study 

Sampling Technique: 

Convenience Eligible 

participants: Any 

patient with a physician 

appointment in the 

internal medicine clinic 

Inclusion criteria: All 

patients, even if they 

Control: Not 

applicable 

Intervention: This 

study had three 

different measurement 

periods. The pre-

intervention 

measurement included 

Dependent Variable: 

Completeness, correctness 

and accuracy were all 

dependent variables 

measured throughout the 

three intervention periods. 

Measurement: Univariate 

comparisons between study 

Statistical Results: 

The statistical 

software package SAS 

was used for data 

analysis. Results: 

Analysis was 

performed on three 

sets of medications: all 
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interventions to 

increase the healthcare 

team’s and the 

patient’s participation 

in the medication 

reconciliation process 

were implemented. 

were taking no 

medications. Exclusion 

criteria: Patients who 

previously had refused to 

give consent for the use 

of their records for 

research or who were 

unable to communicate 

by telephone. Accepted: 

Random selection of 10 

to 20 patients daily from 

the pool of all patients by 

using a table of random 

numbers. Pre-

intervention patient 

selection consisted of 

reviewing randomly 

selected electronic 

clinical notes of 108 

patients evaluated 

between February–April 

2006. Immediately after 

the first intervention, 

randomly selected 

clinical notes of 102 

patients were reviewed 

(September 2006). To 

determine the impact of 

patient participation on 

the accuracy of 

medication lists a second 

intervention was 

designed and 

implemented. Randomly 

selected clinical notes of 

115 patients were 

reviewed in May 2007 

after the second 

intervention. Power 

analysis:  The minimum 

sample size to obtain a 

the evaluation of how 

often medication lists 

were documented as 

being complete and 

the major types of 

incompleteness. The 

intervention included 

the provision of 

feedback and training 

to LPN staff.  The last 

was to evaluate the 

impact of patient 

participation in the 

medication 

reconciliation process.  

Protocol: The 

incompleteness 

analysis was 

performed through the 

request to patients to 

bring their medication 

containers to clinic 

and having the LPN 

compare the 

containers and EHR 

list.  The LPN training 

intervention consisted 

of training on what 

constituted a complete 

and correct 

medication list. The 

final patient 

awareness 

intervention included 

patient 

communication, 

provision of education 

materials, education 

by the LPN, provider 

reconciliation and 

provision of a paper 

phases were made using 

two-sample t tests for 

continuous variables and x2 

tests for categorical 

measures. 

medications, 

prescription 

medications only and 

prescribed scheduled 

medications only. 

Medication 

completeness had a 

statistically 

significant, post 

intervention 

measurement 

(p<0.03).  A change in 

medication correctness 

was measured as not 

being significant.  

Accuracy improved 

significantly, from 

11.5% to 29% 

(p=0.014). Overall 

results demonstrated 

that significant 

improvement in 

medication accuracy 

can be achieved 

through LPN and 

healthcare team 

feedback and 

increasing patient 

participation. 
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significant improvement 

in medication list 

accuracy from the pre-

intervention level of 20% 

to 45% with 80% power 

was found to be 65 

patients in each phase. 

Group Homogeneity: 

Age and sex were evenly 

distributed. The mean 

number of medications 

taken by patients ranged 

from 7.3 to 7.7. 

medication list to the 

patient. 

Citation: McCarthy, L., Su, X. W., Crown, N., Turple, J., Brown, T. E., Walsh, K., John, J., & Rochon, P. (2016). Medication 

reconciliation interventions in ambulatory care: A scoping review. American journal of health-system pharmacy : AJHP : official 

journal of the American Society of Health-System Pharmacists, 73(22), 1845–1857. https://doi.org/10.2146/ajhp150916 

Level (Melnyk) 

Level IV 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The prevalence of risk 

factors for adverse 

drug events has been 

reduced through the 

completion of 

medication 

reconciliation.  The 

authors proposed that 

given this fact, it could 

be hypothesized that 

medication 

reconciliation will also 

reduce adverse drug 

events in ambulatory 

care. This review 

synthesizes the 

available literature and 

identifies opportunities 

for future research. 

 

 

 

Systematic review 

(SR) with a 

summation of the 

varied findings 

Search strategy: The 

group conducted a search 

of the literature within 

MEDLINE, 

PreMEDLINE, 

CINAHL, EMBASE, 

International 

Pharmaceutical 

Abstracts, and Ovid 

EBM Reviews. Two 

reviewers determined 

inclusion.  A third 

reviewer peer reviewed 

the search strategy.  

Inclusion studies: 

Publications on research 

focused on community 

dwelling (18 years +) 

adults receiving am-

bulatory care in clinic-

based setting.  Articles 

on research in primary 

care and day surgery 

Control: Qualitative 

analysis was 

performed for all 

outcomes 

Intervention: Of the 

15 included studies, 9 

were before-and-after 

studies, 3 were cohort 

studies, 2 were RCT 

and 1 was a quality-

improvement 

initiative with a quasi-

experimental compo-

nent.  The 

interventions 

conducted as part of 

the studies included 

professional 

interventions such as: 

education; patient 

driven interventions; 

provider reminders; 

and media campaigns.  

Dependent Variable: The 

dependent variables 

included process outcomes 

classified into three 

categories: accuracy, 

engagement, and patient 

medication practices. 

Measurement tool: 

Summation of results only 

Level of 

measurement: 

Summary of findings. 

Outcome Data 

Retrieval: Qualitative 

analysis was 

performed for all 

outcomes. Analysis: 

The review yielded 

results demonstrating 

that accuracy was the 

focus of the majority 

of studies.  The 

clinical impact of 

medication 

reconciliation was 

largely unexplored. 

Conclusions: The 

group concluded that 

future research would 

be best focused on 

“multiple-component 

interventions”. As 

https://doi.org/10.2146/ajhp150916
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clinics were included.   

Excluded studies: 

Studies examining 

interventions in an 

emergency room setting 

or discharge from 

hospitals. Included 

studies: 158 were 

identified for full-text 

review. After reviewing 

full-text articles for eligi-

bility, 88 citations 

remained. After the 

addition of a search 

criterion, 15 articles 

remained PRISMA: 

Detailed decision 

making was included for 

retention/omission of 

studies from the SR 

Power Analysis: Not 

applicable to SR. 

The second set of 

interventions were 

classified as 

organizational 

interventions such as: 

provider oriented and 

workflow.  Protocol: 

Not applicable to SR 

stated, the group 

believes future 

interventions should 

include the patient, 

staff and clinic. SR 

Bias Risk: The 

authors note that bias 

was a risk but not 

assessed. 

 

Citation: Ruggiero, J., Smith, J., Copeland, J., & Boxer, B. (2015). Discharge Time Out: An Innovative Nurse-Driven Protocol for 

Medication Reconciliation. Medsurg nursing: official journal of the Academy of Medical-Surgical Nurses, 24(3), 165–172. 

Level (Melnyk) 

Level VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 

qualitative study was 

to improve the 

accuracy of medication 

reconciliation at the 

time of discharge 

through the 

introduction of a 

medication 

reconciliation time-out 

conducted by nursing. 

Qualitative study Search Strategy: The 

group reviewed literature 

from databases 

including: Ovid 

MEDLINE, CINAHL, 

Pub Med, and Cochrane 

Database of Systemic 

Reviews. A retrospective 

review of random charts 

was completed prior to 

planning and 

implementation.  Eighty-

six charts were 

evaluated.  Sixty- seven 

Intervention: The 

team used the Six 

Sigma Define, 

Measure, Analyze, 

Improve, and Control 

(DMAIC) 

methodology to guide 

improvement. An 

operating room time-

out process was 

adapted to the patient 

discharge.  Two 

nurses reviewed the 

discharge document. 

Dependent Variable: 

Discrepancies divided into 

three categories: incorrect 

medication dosage, failure 

to provide a prescription for 

new prescriptions, and 

omission. Measurement 

tool: A checklist was 

developed to ensure the 

completion of medication 

reconciliation.  

Measurement: Numerator 

of each dependent variable 

divided by the denominator 

Level of 

measurement: 

Descriptive statistics: 

Discrepancy 

percentage 

comparison over a 20 

month period. 

Analysis: Post 

implementation results 

demonstrated a Z-

score of 11.588 

associated with a two-

tailed p<0.0002, 

demonstrating 
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(77.9%) had 

discrepancies that were 

never reconciled. 

Inclusion: 42 nurses 

were trained on the 

discharge time-out 

process.  Exclusion: No 

nurses were excluded in 

the training.  Power 

Analysis: Not applicable 

The primary nurse 

compared the 

discharge medication 

list to the EHR to 

identify differences. A 

second nurse 

compared the 

discharge document 

against the admission 

medication 

reconciliation. 

Together, the nurses 

reconciled 

discrepancies. 

of total encounters to 

determine discrepancy 

percentage. 

statistical significance 

in the charts with 

medication 

discrepancies pre and 

post interventions.  

Conclusions: The data 

ultimately showed 

definitive advantages 

to using a nurse-led 

protocol 

Rating System for Hierarchy of Evidence 

Level of Evidence Type of Evidence 

I (1) 
Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on 

systematic review of RCTs. 

II (2) Evidence obtained from well-designed RCT and/or reports of expert committees. 

III (3) Evidence obtained from well-designed controlled trials without randomization. 

IV (4) Evidence from well-designed case-control and cohort studies 

V (5) Evidence from systematic reviews of descriptive and qualitative study 

VI (6) Evidence from a single descriptive or qualitative study 

VII (7) Evidence from the opinion of authorities 
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Table 2. 

Evidence synthesis 

Evidence Based Practice Question (PICO):  Does the permissibility of nursing staff playing a role in the medication reconciliation process help improve the completeness 

and correctness of the adult patient’s medication list compared to a process restricted to prescribers? 

Level of 

Evidence 

# of 

Studies 
Summary of Findings Overall Quality 

I 

 

1 

 

Bayoumi et al., (2009) reviewed primary care intervention studies designed 

to improve medication reconciliation.  Of the 813 citations initially 

identified, the group isolated 4 RCTs and 5 “before and after” studies. 

Ultimately, they excluded all but 4 studies secondary to their strict inclusion 

criteria.  The group concluded that there was not good quality evidence 

demonstrating effectiveness of medication reconciliation in the primary care 

setting.  They conclude with the recommendation of further research and 

study.  

C, this systematic review looked to prove the benefit of medication 

reconciliation in a primary care setting.  The initial sampling started 

strong but ultimately ended with just a handful of studies.  

Conclusions could not be drawn outside the recommendation of 

further research.  It however provides a backbone to support the 

need for further review, research and intervention. 

II 

 

1 

 

Corbett et al., (2010) conducted an analysis on a sampling of data from a 

previous study.  This sub-sample included randomized patients to the 

intervention arm of a larger study designed to enhance home care nurses’ 

abilities to detect and resolve medication discrepancies.  The intervention 

arm was isolated, as it was the arm in which nurses specifically were 

involved in the medication reconciliation process.  The sample included 101 

participants.  63% were women, the average age was 73 and the mean 

number of meds on medication list was 10.4.  Nurses using a valid and 

reliable tool, the Medication Discrepancy Tool, completed the medication 

reconciliation process.  The study found that 94% of patients transitioning 

from acute care to home had at least 1 nurse-identified discrepancy. 

Definitive conclusions are not made, rather, the suggestion for the 

development of evidenced based strategies and nurse driven policy and 

procedure.  

B, the study makes use of data from an ongoing (at the time) RCT.  

The number of included participants was large enough for the group 

to obtain clear results.  The conclusions are fairly definitive 

recommending further study. 

IV 3 

Nassaralla et al., (2009) conducted a prospective study involving patients 

seen within adult primary care, internal medicine clinics. The study’s 

purpose was to evaluate the effectiveness of feedback and training to LPNs 

involved in medication reconciliation and secondarily evaluate the impact 

of medication reconciliation to the patient.  The study involved three phases 

with 3 separate cohorts of randomly selected patients; pre-intervention 

measurement (108 patients), intervention (102 patients), and patient 

awareness intervention (115 patients).  Medication completeness had a 

statistically significant, post intervention measurement (p<0.03).  A change 

A, this prospective study had clear and consistent strategies, 

measurement periods, and reproducible results.  The selection 

criteria was well defined.  Strengths and limitations were 

articulated.  The data analysis was clearly outlined with consistent 

measurements.  The conclusions were definitive and 

recommendations clearly discussed.  
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in medication correctness was measured as not being significant.  Accuracy 

improved significantly, from 11.5% to 29% (p=0.014). Overall results 

demonstrated that significant improvement in medication accuracy can be 

achieved through LPN and healthcare team feedback and increasing patient 

participation. 

McCarthy et al., (2016) conducted this “scoping review”, incorporating 

generally accepted systematic review techniques for search, study selection, 

data abstraction and synthesis strategies.  The final evaluation of searched 

literature resulted in 15 articles for review. The majority of studies were 

“before and after studies” with small sample sizes.  In most studies, 

physicians, nurses and/or pharmacists were responsible for medication 

reconciliation.  The review yielded results demonstrating that accuracy was 

the focus of the majority of studies.  The clinical impact of medication 

reconciliation was largely unexplored. The group concluded that future 

research would be best focused on “multiple-component interventions”. As 

stated, the group believes future interventions should include the patient, 

staff and clinic.  

Holt and Thompson (2018) conducted a retrospective chart review of 

patients seen within an internal medicine clinic at a large academic medical 

center. The group proposed that by implementing a standardized medication 

reconciliation process and adequately training nurses and other staff, the 

medication reconciliation would be improved and had the potential to save 

time and improve physician, pharmacist, and nursing productivity.  Two 

practices were studied; a faculty and a resident (teaching) practice.  The 

faculty practice review of 2700 patients revealed 3040 medications on the 

medication list that the patient was no longer taking, 462 duplications, 322 

omissions, 251 dosing/frequency errors, and 200 finished courses of 

antibiotics. In the resident practice, 563 patients revealed 306 medications 

patients were no longer taking, 29 duplications, 44 omissions, 25 

dosing/frequency errors, and 13 finished courses of antibiotics.  This 

background study demonstrated that nurses are instrumental in the 

discovery of medication discrepancies. There was an overall improvement 

in medication discrepancy discovery. It was concluded that nurses could 

improve medication reconciliation.  Further study was determined to be 

needed. 

 

 

 

 

 

 

C, this study demonstrated a reasonably thorough and extensive 

literature search.  The studies reviewed included RCT, before and 

after and cohort studies.  Despite the extensive search, the group 

could only speak to the summation of the study findings.  

Conclusions could not be drawn. Recommendations suggesting 

further research and the need for expanded focus were made. 

 

 

 

 

 

B, the review included a large number of patient charts over small 

but consistent time periods.  The results were clearly articulated, the 

strengths and limitations were outlined.  The conclusions were 

fairly conclusive with recommendations for further study. 

 

 

VI 3 

Champion, et al., (2021) conducted an observational study that looked at 

medication discrepancies at the point of transition between a medical care 

site and home.   36 charts at 2 stages were reviewed.  Nurse researchers 

created a medication list using information collected; classified each 

B, this observational study, although a small sample included a 

robust methodology and analysis.  The results were clearly 

articulated.  The conclusions regarding the importance of nursing in 
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medication; added a risk level; and identified the medications added, 

deleted, or modified between stages.  In stages 1 and 2, medication lists 

included a mean 13.1 and 12.0 medications. For prescription medications, 

the average number of medications significantly decreased after 

reconciliation from 9.8 to 8.7. Regarding the medications, 41.2% were 

changed in some way in stage 2: 16.8% dropped, 7.6% added, 8.7% 

dose/admin frequency, 5.8% change in admin time and 2.9% change in 

tablet type. It was concluded that a large number of differences between 

pre- and post reconciliation of medication lists highlight the need for 

nursing involvement in medication reconciliation. 

Keogh, et al., (2016) conducted a collaborative qualitative study across the 

148 ambulatory practices of the Brigham and Woman’s Hospital.  In 2010, 

the group help to assist in the development of best practices.  Between 2010 

and 2013, the collaborative group of practices implemented the Ambulatory 

Medication Reconciliation Collaborative.  The group met and discussed 

data sharing, education, and financial incentives.  Sixty-three groups 

completed the full collaborative.  The group measured compliance with 

medication reconciliation demonstrated through EHR recording of the 

activity.  Participating practices improved from 71% pre- to 90% post 

(primary care practices specifically improved from 62% to 91%). In 2014 

after a financial incentive was implemented Overall performance across 

increased from 81% to 90%. The group concluded the importance of 

medication reconciliation in general but also the benefit multidisciplinary 

team involvement. 

Ruggiero and team (2016) conducted a quality improvement project with 

the stated purpose to improve the accuracy of medication reconciliation at 

the time of discharge through the introduction of a medication 

reconciliation time-out conducted by nursing.  The team utilized the Six 

Sigma – Define, Measure, Analyze, Improve and Control methodology.  

Eighty-six charts were initially reviewed during the study.  Results 

demonstrated that 67 charts (77.9%) had discrepancies.  The intervention 

included education, checklist implementation, and a “time-out” process 

employed.  Post implementation results demonstrated a Z-score of 11.588 

associated with a two-tailed p<0.0002, demonstrating statistical significance 

in the charts with medication discrepancies pre and post interventions.  The 

data ultimately showed definitive advantages to using a nurse-led protocol.   

medication reconciliation in this sector and with this process was 

definitive.   

 

 

 

 

 

B, this qualitative study included a large swath of ambulatory 

practices utilizing the same best practices and metrics measuring 

results.  Strengths and limitations were outlined.  The results were 

clearly articulated.  The conclusions regarding the importance of 

collaboration and potentially financial incentive were outlined.  The 

conclusive need for effort and multi-disciplinary effort is clearly 

discussed. 

 

 

 

 

B, this group conducted an extensive literature review and drew 

implementation strategies from a number of large scale RCT and 

cohort studies.  The group demonstrated reasonable control, 

however, the time periods for both pre and post intervention and the 

time between appeared limited.  Definitive conclusions were drawn 

from the results with recommendations made for further study and 

potential implementation of a time-out nurse led protocol/process.   



  31 

System for Hierarchy of Evidence 

Level of 

Evidence 
Type of Evidence 

I (1) 
Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on systematic review of 

RCTs. 

II (2) Evidence obtained from well-designed RCT and/or reports of expert committees. 

III (3) Evidence obtained from well-designed controlled trials without randomization. 

IV (4) Evidence from well-designed case-control and cohort studies 

V (5) Evidence from systematic reviews of descriptive and qualitative study 

VI (6) Evidence from a single descriptive or qualitative study 

VII (7) Evidence from the opinion of authorities 

 

 Rating Scale for Quality of Evidence (Newhouse) 

High (A) 

Scientific 

Consistent results with sufficient sample size, adequate control, and definitive conclusions; consistent 

recommendations based on extensive literature review that includes thoughtful reference to scientific 

evidence  

Summative Review 

Well-defined, reproducible search strategies; consistent results with sufficient numbers of well-

defined studies; criteria-based evaluation of overall scientific strength and quality of included studies; 

definitive conclusions  

Experiential Expertise is clearly evident 

Good (B) 

Scientific 

Reasonably consistent results, sufficient sample size, some control, with fairly definitive conclusions; 

reasonably consistent recommendations based on fairly comprehensive literature review that includes 

some reference to scientific evidence  

Summative Review 

Reasonably thorough and appropriate search; reasonably consistent results with sufficient numbers of 

well-defined studies; evaluation of strengths and limitations of included studies; fairly definitive 

conclusions. 

Experiential Expertise seems to be credible. 

Low Quality (C) 

Scientific Little evidence with inconsistent results, insufficient sample size, conclusions cannot be drawn 

Summative Review 
Undefined, poorly defined, or limited search strategies; insufficient evidence with inconsistent 

results; conclusions cannot be drawn  

Experiential Expertise is not discernable or is dubious  

 Newhouse, R. (2006). Examining the source for evidence based nursing practice. JONA.Volume 36, Number 7/8, pp 337-340 
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Table 3. 

Nurse education completion 

 

 
 

Table 4. 

Medication list provision 

 

 
 

  

n %

Location

Infectious 

disease/GIM
10 100

Otolaryngology 7 100

Number if nurses educated on medication reconciliation process

Source: Direct intervention

Source: Epic

Provider type: Prescriber, Fellow, NP, Pharmacist, MA, RN

Location

Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Baselin

e

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15

Total in-person 

encounters

249 193 157 213 225 228 220 251 224 223 240 232 259 114 263 213 300 359 240 337 318 325 279 364 296 356 280 352 343 203 312 256

Printed Med List 

or Active Portal

192 144 120 166 168 160 174 205 173 161 175 190 212 93 191 179 278 338 226 305 295 307 266 333 267 335 265 327 312 191 287 243

% Post Encounter 

Med List

77.1% 74.6% 76.4% 77.9% 74.7% 70.2% 79.1% 81.7% 77.2% 72.2% 72.9% 81.9% 81.9% 81.6% 72.6% 84.0% 92.7% 94.2% 94.2% 90.5% 92.8% 94.5% 95.3% 91.5% 90.2% 94.1% 94.6% 92.9% 91.0% 94.1% 92.0% 94.9%

Medication list printing

Infectious disease/GIM

Encounter types: Appointment, Clinical support, Office visit, Procedure 

Otolaryngology
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Figure 1. 

Medication list provision line graphs 
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Table 5. 

Patient satisfaction trend 

 

 
 

 

Figure 2. 

Patient satisfaction graph 

 

Source: Press Ganey CG-CAHPS Survey; Office visits with prescriber

Domain: Care Coordination

Target 69.0% 69.0% 69.0% 69.0% 69.0% 69.0%

Location

Infectious disease/GIM 60.6% 69.7% 52.6% 55.3% 63.0% 65.0%

Otolaryngology 45.4% 52.7% 45.8% 57.7% 45.0% 52.9%

Nov-21 Dec-21Baseline % Aug-21 Sep-21 Oct-21

Question: In the last 3 months, how often did you and anyone on your health care team talk about all the prescription 

medicines you were taking?

Trend of patient satisfaction with Care Coordination (Medication management)
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Table 6. 

Weekly medication reconciliation compliance 

 

 
 

  

Weekly trend of medication reconciliation 

Source: Epic

Target - All encounter reconciliation 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Location/ Encounter type

Infectious disease/GIM 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00%

All encounter-count* (N) 249 193 157 213 225 228 220 251 224 223 240 232 259 114 263 212

All encounter reconciliation 73.1% 81.53% 84.46% 87.90% 90.61% 91.56% 90.35% 89.09% 91.24% 90.63% 88.34% 91.25% 93.97% 89.58% 89.47% 89.35% 87.26%

Prescriber attributed 82.38% 84.71% 87.79% 87.11% 86.40% 85.00% 89.64% 88.84% 86.10% 88.33% 92.67% 86.10% 87.72% 86.31% 85.85%

Nurse attributed 2.07% 3.18% 2.82% 4.44% 3.95% 4.09% 1.59% 1.79% 2.24% 2.92% 1.29% 3.47% 1.75% 3.04% 1.42%

Nurse exclusive encounter- count (N) 18 18 15 17 16 18 8 12 17 17 9 22 9 21 13

Percentage reconciled 22.22% 27.78% 40.00% 52.94% 50.00% 38.89% 50.00% 41.67% 29.41% 41.18% 33.33% 40.91% 33.33% 38.10% 23.08%

Otolaryngology 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00% 70.00%

All encounter-count* (N) 300 359 240 337 318 325 279 364 296 356 280 352 343 203 312 256

All encounter reconciliation 83.3% 74.67% 85.52% 84.17% 84.87% 80.82% 85.85% 81.00% 86.26% 81.76% 77.25% 86.07% 75.57% 87.17% 79.31% 80.77% 75.78%

Prescriber attributed 68.25% 57.92% 66.47% 55.66% 62.77% 50.18% 61.81% 55.07% 64.61% 65.71% 58.24% 61.81% 66.50% 52.56% 53.13%

Nurse attributed 17.27% 26.25% 18.40% 25.16% 23.08% 30.82% 24.45% 26.69% 12.64% 20.36% 17.33% 25.36% 12.81% 28.21% 22.66%

Nurse exclusive encounter- count (N) 5 4 7 14 5 7 4 9 9 3 12 13 4 8 7

Percentage reconciled 20.00% 0.00% 71.43% 42.86% 20.00% 57.14% 25.00% 22.22% 44.44% 33.33% 58.33% 53.85% 50.00% 62.50% 71.43%

Note. *All encounter count includes nurse exclusive visits

Week 15

12/6 - 12/10

Encounter types: Appointment, Clinical support, Office visit, Procedure visit, Video visit

Baseline % 

8/16 - 8/20

Week 1

8/30-9/3

Week 2

9/6-9/10

Week 3

9/13-9/17

Historic Med Rec % 

(June-July 2021)

Week 4

9/20-9/24

Week 5

9/27-10/01

Week 6

10/04-10/08

Week 7

10/11 - 10/15

Week 8

10/18 - 10/22

Week 9

10/25 - 10/29

Week 10

11/1 - 11/5

Week 13

11/22 - 11/26

Week 14

11/29 - 12/03

Week 11

11/8 - 11/12

Week 12

11/15 - 11/19
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Figure 3.  

Infectious disease compliance run chart 
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Figure 4.  

Otolaryngology compliance run chart 

 

  



  38 

Figure 5.  

Infectious disease nursing attribution to compliance 
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Figure 6.  

Infectious disease nursing encounter compliance 
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Figure 7.  

Otolaryngology nursing attribution to compliance 
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Figure 8.  

Otolaryngology nursing encounter compliance 
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Figure 10. 

Nola Pender’s Health Promotion Model 
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Figure 11. 

Medication reconciliation compliance utilizing the Health Promotion Model 

 

Adapted from Health Promotion Model. (Pender, N. J., Murdaugh, C. L., & Parsons, M. A. [2002]. Health promotion in nursing practice)  
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Appendix A 

Data collection tools 

Primary metric collection 

 

 

 

Secondary metric collection 
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YCHART STATUS

Variable Names and Labels

Field Field description Field format

APPT DATE Date of outpatient encounter Date

APPT_TIME Time of outpatient encounter Time

PAT_ENC_CSN_ID Encounter record number and unique identifier Numeric

ENCOUNTER TYPE Type of encounter Fixed list: Appointment, Clinical support, Office visit, Procedure visit, Video visit

VISIT_TYPE Type of visit Fixed list: Multiple

PROVIDER Clinician assigned to visit Text

APPT STATUS Status of encounter Fixed list: Completed

MEDS COUNT Total count of medications Numeric

Medications Reconciled During Encounter Yes=1, No=0 Medications reconciled Numeric: 1=yes; 0=no

Medications Reconciled By 1 Name of medication reconciler (first) Text

Medications Reconciled by Role 1 Role of medication reconciler (first) Fixed list: Multiple

Medications Reconciled Date 1 Date medications were reconciled (first) Date

Medications Reconciled By 2 Name of medication reconciler (second) Text

Medications Reconciled by Role 2 Role of medication reconciler (second) Fixed list: Multiple

Medications Reconciled Date 2 Date medications were reconciled (second) Date

Medications Reconciled By 3 Name of medication reconciler (third) Text

Medications Reconciled by Role 3 Role of medication reconciler (third) Fixed list: Multiple

Medications Reconciled Date 3 Date medications were reconciled (third) Date

MYCHART STATUS MyChart activation status Numeric: 1=yes; 0=no

survey period #_surveys received #_topbox scores provider department

Variable Names and Labels

Field Field description Field format

survey period Date range for surveys Date range

#_surveys received Number of surveys received during reporting period Numeric

#_topbox scores Number if surveys with topbox scores Numeric

provider Clinician assigned to visit Text

department Clinician department Text

Definitions

Top Box response Responses to surveyed questions with a response of 

9 or 10, Almost always or Always
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Appendix B 

Medication Reconciliation Tip and Trick 

 

 

 

 


