
The University of Sydney Page 1

Development of a Medication 

Discrepancy Classification 

System to Evaluate the 

Process of Medication 

Reconciliation

(Work in progress) 

Presented by

Enas Almanasreh

Supervisors: 

A/Prof. Timothy F Chen

A/Prof. Rebekah Moles 

Faculty of Pharmacy 



The University of Sydney Page 2

Overview 

1. Rationale for the development of the medication discrepancy 
classification system

2. Purpose of study 

3. Study design and method 

4. Development stage of the medication discrepancy classification 
system 

5. Judgment-quantification stage 

6. Strengths and limitations 

7. Summary

8. Concluded comments 



The University of Sydney Page 3

1. Rationale of the development of the medication discrepancy 

classification system

 Delivery of care is complex and uncoordinated.(1)

 An expanding evidence base demonstrates that serious deficiencies in 
quality exist for patients undergoing transitions across sites of care. (2) 

 As a result several international organizations, including the World Health 
Organization (WHO), The Joint Commission (TJC), the National Institute for 
Clinical Excellence (NICE) and others have campaigned for an increased 
focus on accurate information transfer at transition points in care.(3)

1. IOM, CROSSING THE QUALITY CHASM: A NEW HEALTH SYSTEM FOR THE 21ST CENTURY .

2. Coleman, Eric A., et al. "The care transitions intervention: results of a randomized controlled trial." Archives of internal medicine 166.17 (2006): 1822-1828.

3. Almanasreh, Enas, et al. “The medication reconciliation process and classification of discrepancies: a systematic review." British journal of clinical pharmacology 82.3 

(2016): 645-658.
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 Medication discrepancies at care transitions are common and lead to patient 
harm.(1)

 Approximately half of all hospital medication errors and 20% of ADEs occur as 
result of miscommunication at the interfaces of care.(2,3)

 Medication reconciliation is a strategy to reduce the incidence and the risk  of 
medication discrepancies that occur during care at points of transition.(1,3)

1. Mueller, et al., Hospital-based medication reconciliation practices: a systematic review, Archives of Internal Medicine, 2012 

2. Rozich and Resar,  Medication safety: one organization's approach to the challenge, Clin Outcomes Manage,  2001

3. Barnsteiner, Medication Reconciliation: Transfer of medication information across settings—keeping it free from error, AJN,  2005

1. Rational of the development of the medication discrepancy 

classification system (continued) 
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1. Medication reconciliation 

 Medication reconciliation is a part of the medication management process 
and important for patient safety at transitions of care.

 It requires a systematic and comprehensive review of all patients’ 
medications to ensure that medications being added, changed or 
discontinued are carefully evaluated and transferred to the next healthcare 
provider.

 However, there is a little agreement on a standardised medication 
reconciliation practice. 
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1. Evaluation of medication reconciliation: Literature review

 Mueller et al. found that the heterogeneity between medication 
reconciliation interventions produces more barriers to identifying good 
practice.(1)

 Lebenhom et al. demonstrated that the literature was highly diverse and 
there was inconsistency between the majority of studies in term of methods 
and outcome measures making it difficult to assess the influence of 
medication reconciliation.(2)

 Bayomi at al. found that similarity in interventions, populations and 
outcomes between studies did not produce comparable results.(3)

1. Mueller, et al., Hospital-based medication reconciliation practices: a systematic review, Archives of Internal Medicine, 2012 

2. Lebenhom et al., Impact of medication reconciliation and review on clinical outcomes,  Ann of Pharmacotherapy, 2014.  

3. Bayoumi et al., Interventions to Improve Medication Reconciliation in Primary Care,The Annals of Pharmacotherapy, 2009 
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2. Purpose of study 

 To evaluate how medication discrepancies have been classified in the 
literature. 

 To develop a comprehensive taxonomy to classify medication discrepancies 
identified through the medication reconciliation process. 

 To assess the tool’s validity and reliability among healthcare professionals.
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3. Study design and method

I. Development Stage 

 The medication discrepancy classification system was developed based on:

1. A comprehensive systematic review of the literature.

2. The experience of our research team.

II. Judgment and Quantification Stage:

 The medication discrepancy classification system is undergoing 
psychometric testing for:

1. Content Validity (Expert opinion)

2. Reliability Testing 

a. Test-retest 

b. Inter-rater reliability 



The University of Sydney Page 9

4. Development stage 

Systematic review of the literature: 

Method:

 We searched six different databases in accordance with the PRISMA 
statement up to April 2016.(1)

 The search strategy included two main terms ‘medication reconciliation’ 
and ‘medication discrepancy‘

 Inclusion criteria: 

The studies were eligible for inclusion if:

• The interventions involved medication reconciliation

• They aimed to classify the medication discrepancies 

• They contained a classification system for these discrepancies.

1. Almanasreh, Enas, et al. “The medication reconciliation process and classification of discrepancies: a systematic review." British journal of clinical pharmacology 82.3 

(2016): 645-658.
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4. Systematic review of the literature (continued) 

Results and findings 

 Ninety-five (95) studies were included in our review.

 Three taxonomies for classifying medication discrepancies were identified:

1. The Medication Discrepancy Tool (MDT) (2004, USA) -19items 

2. The APS-Doc classification (2012, Germany) - 48 items

3. Taxonomy for unintended medication discrepancy (2012, Belgium) - 11 
items 

 These tools were utilized in 11 studies (11.6%), three of which described the 
establishment of the tools.
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4. Systematic review of the literature (continued) 

Results and findings 

 The number of classification terms ranged from 2 to 50 terms.

 A small number of studies (11/95, 11.6%) stated the reasons for 
discrepancies in their categories and seven studies described interventions 
related to medication discrepancies. 

 The most common type of discrepancy in our study sample was omission (n 
= 60/95, 63.2%).
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60%
23%

12%

5%

Empirical classifcation

Other classifctaion*

Existing classification-
Medication discrepancy
tool

Existing classification-
DRPs tool

4. Systematic review of the literature (continued) 

Medication discrepancy classification methods

*Other classification: involves studies which classified the medication discrepancies based on classification systems derived

from previous published studies, guidelines or organizations
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4. Systematic review of the literature (continued)

Conclusion

 The review identified significant inconsistencies in reporting, 
measuring and classifying medication discrepancies and the absence 
of a well-designed tool to evaluate medication reconciliation 
outcomes.
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4. Five steps for medication discrepancy classification 

development

1. Identifying the recognized types of medication 
discrepancy.

2. Evaluating the components and definitions 
related to transition of care and medication 
reconciliation process.

3. Designing framework  for classifying the 
medication discrepancies. 

4. Sampling and generating the items (categories 
and subcategories) 

5. Assimilation and rearrangement the categories 
and subcategories into a usable form (Taxonomy 
vesrion1)  

*Lynn, Mary R. "Determination and quantification of content validity." Nursing research 35.6 (1986): 382-386.

 The development process of the medication discrepancy classification system  

involves the following steps: 
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Omission 

Drug 
missing 

Incomplete 

Medication 
discontinuation

Discontinued 
drugs

Medical 
decision to 

not prescribe 
a drug

Indication 
not treated  

Discontinued 
medication 

ordered

Did not list a 
prescribed 
medication 

Drug not 
reported 

Medication 
excluded 

4. Example: Sampling and generation of categories



The University of Sydney Page 16

Addition 

Commission

Commission 
without 

indication

Continued 
medication 
not ordered 

Taking a 
discontinued 
medication

Extra drug
Unjustified 
medication 
initiation

Treatment 
started with 
no clinical 

explanation

Inactive 
medication 

listed as 
active 

Unordered 
Drug 

4. Example: Sampling and generation of categories 
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4. Components of medication discrepancy classification system  

(Version 1) 

 Medication Discrepancy Classification System  (Version 1) consists of: 

I. Operational definitions: 

1. Medication reconciliation

2. Medication discrepancy

3. Transition of care

4. Gold standard medication list

II. Types of medication discrepancies

The tool categorizes the types of medication discrepancies into 13 categories 
and 28 sub-categories.

III. Causes of medication discrepancies

IV. Interventions/recommendations
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4. Medication discrepancy classification system  (Version 1) 

Types of medication discrepancies:

1. Omission of drug 

2. Commission of drug 

3. Duplication 

4. Allergy/Intolerance

5. No discrepancy

6. Discrepancy in the name of drug (6.1-6.4) 

7. Discrepancy in the strength/frequency/total daily dose (7.1-7.10)

8. Discrepancy in dosage form/route of administration (8.1-8.7)

9. Discrepancy in the number/count of units (9.1-9.2)

10. Discrepancy in the timing of administration (10.1-10.4)

11. Discrepancy in the duration of therapy 

12. Other 

13. Uncategorized/Unable to determine/Unable to compare
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5. Judgment-quantification stage 

A. Content validity (Expert opinion):

 An online survey (content validity scale) was constructed. 

 Ethical approval has been granted by the Human Ethics Committee at The 
University of Sydney. 

 10 experts were selected based on their experience in the medication 
reconciliation  process,  transitions of care and pharmacy practice research.

B. Reliability testing 

 Test-retest 

 Inte-rater reliability 
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5. Content validity scale 

 A 5-point Likert scale was used in the assessment process (1 indicating lack 
of agreement and 5 indicating excellent agreement)

 Experts rated each category and sub-category of the taxonomy for: 

1. Representativeness

2. Uniqueness

3. Clarity of the name 

4. Clarity of the definition

 The comprehensiveness and clarity of the operational definitions related 
to the classification were evaluated.

 The comprehensiveness and usefulness of the whole instrument were 
assessed.
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5. Content validity scale (continued)
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5. Results of the content validity testing

(Medication discrepancy classification (Version1)

Index (Round 1) Cut-off value 

I-CVI* 121 items– Accepted 

(0.80-1.00)

29 items – Need revision

(0.5-0.7) 

0.80

S-CVI** (Ave) 0.88 0.90

S-CVI (UA) 0.40 NA

Modified Kappa 121 items (0.75-1.00)

29 items < 0.74

k > 0.74, Excellent 

 Therefore, second round is needed to achieve the desired rate of agreement 

between experts. 

*I-CVI: Item level-content validity index. **S-CVI: Scale level-content validity index

Total number of items=150
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6. Strengths and limitation

 Limitation:

1. The pharmacists may require training and orientation session before 
utilising the taxonomy. 

2. The taxonomy was designed and tested by using pharmacists only.

 Strengths:

1. The taxonomy was developed based on a comprehensive approach.

2. It involves a section for the operational definitions which may guide the 
process of medication reconciliation.

3. The taxonomy is undergoing psychometric testing. 
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7. Summary: 

Comprehensive 

systematic review

Experience of our 

research team

Medication discrepancy classification system (Version 1)

Content validity testing (Expert opinion) 

I-CVI <0.80I-CVI ≥0.8

Accepted Second round  

Development of a near final version of the taxonomy is 

in progress:

Reliability testing, pilot testing and clinical trials  
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8. Concluding comments

 To evaluate the effectiveness and the impact of medication reconciliation 
interventions, we require a clear, consistent and sensitive measure.

 Medication discrepancies across transitions of care are the sole quantitative 
measure related to the medication reconciliation process.

 We suggested that clear and consistent information on prevalence, types, 
causes and contributing factors of medication discrepancy is required to 
develop suitable strategies to reduce the risk of their adverse consequences 
on patient safety.

 To obtain that information, we need a well-designed taxonomy to report, 
classify and understand the medication discrepancies accurately and to be 
applied in clinical practise. 
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Part 1: Validity of the operational definitions
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Part 2: Validity of the types of medication discrepancy
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Part 3: Validity of the whole instrument
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1. Almanasreh, Enas, et al. “The medication reconciliation process and classification of discrepancies: a systematic review." British journal of clinical pharmacology 82.3 

(2016): 645-658.
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Systematic review of the literature (continue) 

 Exclusion criteria:

1. Non- English language studies

2. Systematic review and meta-analysis, guidelines, conference abstracts, 
books, and letters.

 We have no restrictions on time, design, and setting of the studies.

 All relevant data related to the classification of medication discrepancies 
were extracted and were used to inform the design of a comprehensive 
taxonomy.

1. Almanasreh, Enas, et al. “The medication reconciliation process and classification of discrepancies: a systematic review." British journal of clinical pharmacology 82.3 

(2016): 645-658.
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A. Content Validity- Content Validity Scale

 The scale consists of:

1. Instructions for experts

2. Participant Information Statement (Ethical approval)

3. Hierarchy presentation of the Medication discrepancy Classification system

4. Part 1: Validity of the operational definitions

5. Part2: Validity of the types of medication discrepancy

6. Part 3: Validity of the whole instrument
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Content validity scale

 Two criteria are used to assess the validity of some operational definitions 
related to the classification system: 

1. Clarity (extent to which the definition is precise and accurate)

2. Comprehensiveness (extent to which the definition is complete)
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Part 2: Validity of the types of medication discrepancy

 Four criteria are used to evaluate the content validity for the medication 
discrepancy classification: 

1. Representativeness (demonstrated by the category’s ability to represent a 
type of medication discrepancy) 

2. Clarity of the name of category (how clearly a category is worded)

3. Clarity of the definition (extent to which the Instructions for experts 
category’s definition is precise and accurate)

4. Uniqueness (the chance that the category can be interpreted in different 
ways)
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Part 3: Validity of the whole instrument

 Two criteria are used to assess the content validity of the whole instrument:

1. Comprehensiveness (extent to which the instrument is complete and the 
categories are properly understood)

2. Usefulness (extent to which the instrument is important/helpful/needed)
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Medication reconciliation is a formal process in which healthcare professionals 
partner with patients to ensure accurate and complete medication information 
transfer at interfaces of care. It involves a systematic process for obtaining a 
medication history, and then comparing that information to medication orders at 
transitions in order to identify and resolve discrepancies, with the purpose of 
preventing adverse drug events.

http://www.who.int/patientsafety/implementation/solutions/high5s/h5s-sop.pdf?ua
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Medication Reconciliation Definition

Medication reconciliation is a formal process of obtaining and verifying a 
complete and accurate list of each patient’s current medicines matching the 
medicines the patient should be prescribed to those they are actually 
prescribed. 

1. http://www.safetyandquality.gov.au/our-work/medication-safety/medication-reconciliation/ 

2. http://www.shpa.org.au/lib/pdf/positionstatement/Medicines_In_Focus_Med_Rec_Background_Nov2012.pdf
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Medication reconciliation process 

Step4: Documenting and communicating medication changes with reasons to the 
patient and other healthcare professionals. 

Step3: Identifying and resolving the medication discrepancies with provider

Step2: Reconcile the gold standard list with the medication list that is actually 
prescribed to the patient

Step1: Creating the gold standard medication list

(Compile a comprehensive list of patients’ medicines and verify the list with the 
available sources of information)  

http://www.who.int/patientsafety/implementation/solutions/high5s/h5s-sop.pdf

https://www.safetyandquality.gov.au/our-work/medication-safety/medication-reconciliation/

http://www.who.int/patientsafety/implementation/solutions/high5s/h5s-sop.pdf
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Development of a Medication Discrepancy Classification 
System to Evaluate the Process of Medication Reconciliation
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Systematic review of the literature (continue) 

Strengths and limitations:

 Limitations:

 We included only English-language studies and we did not include 
unpublished studies.

 No quality assessment of the studies.

 Strengths:

 Comprehensive and broad search strategy

 Number of included studies was high 

 The question of this review has important contribution in patient health and 
safety
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B. Reliability Testing 

 To confirm the test-re-test reliability of the instrument.

 Participants will include pharmacists (n=6) involved in the medication 
reconciliation process at care transitions.

 10 fictitious cases will be used. 

 Fleiss Kappa will be computed.



The University of Sydney Page 45

Summary and Conclusion 

 Although the concept of Medication reconciliation is relatively 
straightforward, we found significant inconsistencies in the operational 
definition and application of the process in reviewed studies. 

 We believe that a well-designed comprehensive taxonomy for medication 
discrepancies is critical for systematically evaluating and comparing 
different medication reconciliation services. 


