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Abstract

Objective: To determine whether use of the Medication Reconciliation Re-
view of Systems Subject (MR ROSS) tool is an effective method to identify 
errors of omission at an initial visit in an outpatient geriatric clinic.

Design: Retrospective chart review.

Setting: Alexian Brothers Community Services (ABCS) Program of All-in-
clusive Care for the Elderly (PACE), St Louis, MO, from January to Decem-
ber 2012.

Patients: 40 patients newly enrolled in ABCS PACE.

Intervention: After the medication evaluation was completed, MR ROSS 
was used to collect additional medication information to identify errors of 
omission. Using MR ROSS, the clinical pharmacist asked the patient, “Are 
you taking anything for [system]?” This line of questioning was continued 
for every noted area.

Main outcomes measure: Number of patients having an error of omission 
detected using MR ROSS.

Results: Of the 40 patients, 31 (77.5%) had one or more errors of omis-
sion identified by MR ROSS. Of these patients, an average of 4.0 additional 
medications per patient was identified. Patients with a Mini-Mental State 
Examination score of 24 or greater were more likely to have an error of omis-
sion detected using MR ROSS (P = 0.009). Of the 123 additional medications 
identified using MR ROSS, 73.2% and 69.9% were nonprescription and 
as-needed medications, respectively. Of the medications found using MR 
ROSS, 57%, 17%, and 8.6% were oral medications, topical medications, and 
oral inhalers, respectively.

Conclusion: Use of the MR ROSS tool was a feasible and effective method to 
identify errors of omission at an initial visit in an outpatient geriatric clinic.

Keywords: Medication errors, errors of omission, geriatrics, medication rec-
onciliation.
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tient Safety Goal 8A states that a patient’s medication 
list should be updated at every admission, transfer, or 
discharge.1 In July 2011, the Joint Commission goals 
were updated to include the following element: “Ob-
tain and document or verify patient’s medication list 
when admitted or seen as an outpatient.” To further 
develop and organize this process, the Medications at 
Transitions and Clinical Handoffs (MATCH) toolkit 
was created.8 The MATCH toolkit is a stepwise guide 
used by health systems to develop a medication rec-
onciliation process and incorporates processes devel-
oped with support of the Agency for Healthcare Re-
search and Quality.

Although the MATCH toolkit provides valuable 
tools and resources for the process of medication 
reconciliation, to our knowledge no tool currently is 
available that uses an organized approach to identify 
errors of omission during a medication reconciliation 
encounter. Thus, we describe and discuss the prelimi-
nary findings of Medication Reconciliation Review of 
Systems Subject (MR ROSS)—a pictorial tool used to 
identify errors of omission at initial geriatric outpa-
tient clinic visits.

Objective
We sought to describe the development, feasibility, 
and preliminary findings from using a pictorial tool 
to identify errors of omission during a medication re-
view at an outpatient geriatric clinic.

Methods
History of MR ROSS
MR ROSS initially was used as an educational tool dur-
ing a pharmacy therapeutics lecture titled “Introduc-
tion to Geriatrics” to ensure that student pharmacists 
understood the concept of comprehensively obtaining 
and assessing medications for older adults. Moreover, 
clinical observations at Alexian Brothers Community 
Services (ABCS) Program of All-inclusive Care for the 
Elderly (PACE) found errors of omission that were 
not being obtained during the usual care medication 
review process (i.e., during the initial visit before en-
rolling in the program and not discovered until after 
the enrollment date). Subsequently, in January 2012, 
MR ROSS was implemented into initial visits, which 
were called preadmission evaluations (PAEs), in order 
to identify errors of omission and ensure that a com-
prehensive medication list was completed at the time 
of enrollment.

Incorporating MR ROSS into clinical practice
Before the PAE, all patients underwent an initial eval-
uation by a home health nurse to collect medications 
at the patient’s home, which then were transcribed 
into an intake summary. Patients were reminded (by 
the home health nurse and intake specialist) to bring 

At a Glance
Synopsis: This study introduces the use of a novel 
pictorial tool in conjunction with a medication re-
view in order to identify errors of omission. Using 
the Medication Reconciliation Review of Systems 
Subject (MR ROSS) tool is similar to that of a re-
view of systems performed by a provider during 
a physical exam, where a top-to-bottom approach 
is used to identify medications (rather than symp-
toms). The tool was able to identify errors of omis-
sion in an older adult population at an outpatient 
geriatric clinic.

Analysis: MR ROSS gives clinicians the ability to 
identify medications that may not have been identified 
by a traditional medication review. This novel tool can 
provide a structured format for identifying errors of 
omission in a short amount of time. Although the use 
of MR ROSS appears to be feasible and effective in an 
outpatient geriatric clinic, future studies are needed 
to determine its use in other patient populations (e.g., 
younger adults) and settings (e.g., inpatient).

Medication reconciliation is challenging in older 
adults for a variety of reasons, including cogni-

tive impairment and reliance on caregivers/family for 
medication knowledge.1 It is further complicated by 
the fact that older adults often use multiple prescrib-
ers and in turn use more medications and pharmacies 
than their younger counterparts; thus, to be compre-
hensive and accurate, medication information must be 
collected from a variety of sources.

Error of omission is the most common medication 
reconciliation error. An error of omission may occur 
when a patient is taking a medication but it is not re-
corded during a drug history.2–5 In a systematic review 
of medication history errors at admission to hospitals, 
at least one error of omission occurred in 10% to 61% 
of patients.6 The prevalence of patients experiencing 
an error increased in studies in which nonprescription 
medications were included. Of clinical importance, 
many of the medications missed at the initial inter-
view were noted to have the potential to cause harm if 
not identified. Thus, improving medication reconcilia-
tion is a critical patient safety issue.

A limited number of studies have reported out-
comes after errors of omission. A case report described 
an older patient who had cardiac and psychiatric 
medications omitted at discharge as a result of hospi-
tal systems errors.7 Because of these errors of omission, 
the patient suffered from worsened mood and poor 
appetite, which led to readmission 10 days after his 
initial discharge.

Accordingly, the Joint Commission’s National Pa-
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all medications to the PAE. During the PAE, partici-
pants were assessed by an interdisciplinary team that 
included a clinical pharmacist. This occurred within 
30 days of the enrollment date at ABCS PACE. Dur-
ing the 1 hour allotted for the clinical pharmacist dur-
ing the PAE, a medication review was performed in 
conjunction with the intake summary, any additional 
medication information was collected, and the patient 
confirmed that no additional medications were being 
used. After these processes were completed, MR ROSS 
then was used by the same clinical pharmacist to fur-
ther ensure that all medication information was col-
lected (Figure 1).9 Because one clinical pharmacist was 
employed by PACE, the use of an independent clinical 
pharmacist was not incorporated for the purpose of 
this study.

To use the pictorial tool, MR ROSS, the clinical 
pharmacist asked the patient, “Are you taking any-
thing for [system]?” This line of questioning was 
continued from every indicated area as shown on the 
right hand column of Figure 1. This coincides with the 
MATCH toolkit’s recommendation for assessing OTC 
medications by asking questions such as, “What do 
you take when you get a headache? What do you take 
for allergies? Do you take anything to help you fall 
asleep? What do you taken when you get a cold? Do 
you take anything for heartburn?”8 Each location in 
the body has an area to write in a medication (includ-
ing dose, route, and frequency). If medications were 
not brought to clinic, follow-up phone calls then were 
performed to verify prescription medications. Medi-
cation information collected during the MR ROSS as-
sessment was documented in the clinical pharmacist’s 
note, and the physician was notified of medications 
that were omitted. A retrospective chart review was 
used to collect demographic and medication data from 
the electronic medical record.

Statistical analysis
Descriptive statistics (mean ± SD) were used to as-
sess demographic data and medication-related data 
identified using MR ROSS. Chi-square (or Fisher’s 
exact when appropriate) testing was used to identify 
any associations between dichotomous demographic 
variables and the main outcome of having an error of 
omission detected using MR ROSS. Statistical signifi-
cance was set a priori at P < 0.05. Data were entered 
into Excel version 14.0 (Microsoft, Redmond, WA) and 
analyzed using SPSS version 20 (SPSS, Chicago).

This study was approved by the St. Louis College 
of Pharmacy Institutional Review Board.

Results
A total of 40 patients had a medication review con-
ducted by the clinical pharmacist during the PAE at 
the initial clinic visit between January 1 and Decem-

ber 31, 2012. Use of MR ROSS took an average of 5 ad-
ditional minutes per patient. The majority of patients 
were black and women (Table 1). A total of 547 medi-
cations were identified during the usual care medi-
cation review and MR ROSS process combined (13.3 
± 7.07 per participant), of which use of MR ROSS ac-
counted for nearly one in four medications (22.5%). A 
total of 31 of the 40 patients (77.5%) had one or more 
errors of omission detected using MR ROSS. Of the 
31 patients requiring MR ROSS to identify an error of 
omission, 123 additional medications were identified 
(average of 4.0 additional medications per patient).

Using MR ROSS, 73.2% and 69.9% of medications 
identified were nonprescription medications and as-
needed medications, respectively (Table 2). When as-
sessing individual demographic data (Table 3), only 
patients with a MMSE score of 24 or greater (likely not 
cognitively impaired) were more likely to have an er-
ror of omission detected using MR ROSS (P = 0.009). 
The system and medication classification information 
for medications detected using MR ROSS are shown 
in Table 4.

Discussion
Using a pictorial tool such as MR ROSS is a novel ap-
proach to identify errors of omission. To the authors’ 
knowledge, no other pictorial tools assessing errors of 
omission have been published.

Of important note, however, a tool for identify-
ing medication discrepancies is available. Smith et 
al.10 created the Medication Discrepancy Tool (MDT) 
to identify and classify medication errors after patient 
discharge from hospitals. Further, Coleman et al.11 

Table 1. Demographics of patients in study assessing medication 
reconciliation tool in an outpatient geriatric clinic

Characteristic No. (%)
n 40
Age (years), mean ± SD 67.1 ± 9.9
Race/ethnicity 

White 9 (22.5)
Black 27 (67.5)
Asian 4 (10)

Gender 
Men 9 (22.5)
Women 31 (77.5)

How attended 
By self 23 (57.5)
With caregiver or family 17 (42.5)
GDSa (mean ± SD) 3.56 ± 3.3
MMSEb (mean ± SD) 25.03 ± 6.8

Abbreviations used: GDS, Geriatric Depression Scale; MMSE, Mini-Mental State 
Examination.  
aGDS: Maximum possible score = 15. 
aMMSE: Maximum possible score = 30.
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Table 2. Medication-related information collected via usual care and MR ROSS

Variable
Usual care 

No. (%)
Post–usual care: Using MR ROSS 

No. (%)
Total identified 

No. (%)
No. medications 424 (77.5) 123 (22.5) 547 (100)
Medication type 

Prescription 308 (72.6) 33 (26.8) 341 (62.3)
Nonprescription 116 (27.4) 90 (73.2) 206 (37.7)

Medication schedule 
Scheduled 329 (77.6) 35 (28.5) 364 (66.5)
As needed 87 (20.5) 86 (69.9) 173 (31.6)
Short term 8 (1.9) 2 (1.6) 10 (1.8)

Route of administration 
Oral 364 (85.8) 70 (56.9) 434 (79.3)
Oral inhaler 18 (4.2) 11 (8.6) 29 (5.3)
Nasal inhaler 3 (0.7) 5 (4.1) 8 (1.5)
Topical 10 (2.4) 21 (17.1) 31 (5.7)
Topical patch 5 (1.2) 2 (1.6) 7 (1.3)
Subcutaneous 9 (2.1) 1 (0.8) 10 (1.8)
Ophthalmic 14 (3.3) 9 (7.3) 23 (4.2)
Otic 0 1 (0.8) 1 (0.2)
Rectal 1 (0.2) 2 (1.6) 3 (0.5)
Other 0 1 (0.8) 1 (0.2)

Abbreviation used: MR ROSS, Medication Reconciliation Review of Systems Subject.

Figure 1. MR ROSS (Medication Reconciliation Review of Systems Subject)9

Abbreviation used: OTC, over the counter.

Stomach: Dyspepsia 
medications (OTC) 

Pancreas: Insulin/other injectables 

Hair: Medicated shampoo 

Nose: Sprays/oral allergy 
medications or 
decongestants 

Elbow: Creams (rash/dry skin) 

Bowels: Constipation/diarrhea 
meds/suppositories (OTC) 

Medications 

Brain: 

Hair: 

Eyes: 

Ears: 

Nose: 

Mouth: 

Elbow: 

Stomach: 

Pancreas: 

Bowels: 

Genitourinary: 

Knee: 

Feet: 

Brain: Sleep/mood/memory/ 
headache/fever (OTC) 

Eyes: Drops  
(prescription or OTC) 

Ears: Drops  
(prescription or OTC) 

Mouth: Lozenges, inhalers, 
vitamin/supplements/aspirin 
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used the MDT to identify and classify medication er-
rors in the home 48 to 72 hours after discharge. Of the 
375 patients assessed, 53 (14.1%) were identified as 
having a medication discrepancy with 124 identifiable 
errors. The most common errors reported were non-
intentional nonadherence (33.9%); incomplete, inaccu-
rate, or ineligible discharge instructions (16.1%); and 
conflicting information from different informational 
sources (14.5%). Although the MDT is a useful tool 
for evaluating and addressing medication discrepan-
cies across care transitions, it does not incorporate an 
evaluation for medications not disclosed at the initial 
medication reconciliation.

Wong et al.12 discussed their implementation of 
medication reconciliation technique and measured 
discrepancies from admission to discharge at a tertiary 
teaching hospital in Toronto, Canada. A pharmacist 
performed an initial face-to-face medication reconcili-
ation on admission and before discharge information 
was collected and a discharge medication list pro-
duced. The clinical pharmacist evaluated the service to 
determine medication discrepancies during the hospi-
talization. Of the 150 patients evaluated, 70.7% had at 
least one discrepancy involving a total of 322 medica-
tions. Drug omissions accounted for 24 (of 105) of the 
actual unintentional errors. Using this process, medi-
cation discrepancies were identified before discharge, 
which prevented errors from reaching the outpatient 
setting. Like the MDT, however, this approach was 
not designed to aid clinicians in obtaining a compre-
hensive medication regimen to reduce medication dis-
crepancies like MR ROSS.

Moreover, Varkey et al.13 and Nassaralla et al.14 
implemented processes (using letters and phone calls) 
to ensure that patients brought medication contain-
ers and medication lists to outpatient appointments, 
in order to ensure that medication lists were complete 
and accurate. These interventions reduced the number 

Table 4. Medication information captured using MR ROSS

No. (%)
Omission detected using MR ROSS 31 (100)
System of MR ROSS 

Brain 9 (7.3)
Hair 1 (0.8)
Eyes 9 (7.3)
Ears 1 (0.8)
Nose 7 (5.7)
Mouth 54 (43.9)
Elbow 11 (8.9)
Stomach 3 (2.4)
Pancreas 1 (0.8)
Bowels 10 (8.1)
Genitourinary 0
Knee 14 (11.4)
Feet 3 (2.4)

Medication classification (VA category) 
Antihistamines 1 (0.8)
Blood products/modifiers/volume expanders 7 (5.7)
CNS medications 25 (20.3)
CV medications 1 (0.8)
Dermatological agents 10 (8.1)
GI medications 15 (12.2)
Herbal remedies/alternative therapies 8 (6.5)
Hormones/synthetics/modifiers 1 (0.8)
Musculoskeletal medications 3 (2.4)
Ophthalmic agents 8 (6.5)
Dental agents 1 (0.8)
Otic agents 1 (0.8)
Respiratory tract medications 29 (23.6)
Minerals/electrolytes 2 (1.6)
Vitamins 10 (8.1)

Abbreviations used: CNS, central nervous system; CV, cardiovascular; GI, gastro-
intestinal; VA, Department of Veterans Affairs.

Table 3. Bivariate analysis of factors associated with having an error of omission detected via MR ROSS

Characteristic

Did not have an error of omission  
detected via MR ROSS 

No. (%)

Had an error of omission detected via 
MR ROSS 
No. (%) P

n 9 31
Age ≥65 years 5 (55.6) 18 (58.1) 1.00
Black 6 (66.7) 21 (67.7) 1.00
Female 6 (66.7) 25 (80.6) 0.394
Caregiver attended 4 (44.4) 14 (45.2) 1.00
Depresseda,b 3 (33.3) 9 (29.0) 1.00
Not cognitively impairedc,d 3 (33.3) 24 (77.4) 0.009e

Abbreviation used: MR ROSS, Medication Reconciliation Review of Systems Subject. 
aGeriatric Depression Scale score ≥5 (maximum possible score = 15). 
bData missing (n = 1) because assessment was unable to be performed. 
cMini-Mental State Examination score ≥24 (maximum possible score = 30). 
dData missing (n = 2) because assessment was unable to be performed 
eP ≤ 0.05.
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of drug discrepancies from 5.24 to 2.46 and increased 
medication list accuracy from pre- to postintervention 
(11.5–29%, P = 0.014). In patients with at least one error 
of omission, MR ROSS identified four additional med-
ications per patient. Similar to the studies by Varkey et 
al. and Nassaralla et al., our process consisted of two 
separate notifications by members of the PACE IDT 
prior to the PAE.13,14 In clinical settings where such no-
tifications do not take place, it is likely that even more 
medications could be identified and errors of omission 
avoided.

Although the current study was limited in sample 
size (n = 40), bivariate analysis found that patients 
without dementia (MMSE score ≥24) required the use 
of MR ROSS to identify missing medication more than 
those with a score less than 24. Although this may 
seem counterintuitive, we hypothesized that patients 
who are more cognitively intact may acquire more 
OTC medications (which are more likely to be detect-
ed with the MR ROSS tool) than those with cognitive 
impairment.

Using MR ROSS, a majority (73%) of medications 
omitted were OTC medications (which included di-
etary supplements and herbal remedies). In the older 
adult population, use of OTC medications is common. 
In a cross-sectional in-home evaluation of medication 
use in older patients by Qato et al.,15 42% and 49% self-
reported use of OTC medications and dietary supple-
ments, respectively. In this overall cohort, about 12% 
of older adults were using five or more dietary supple-
ments on a regular basis. Additional studies have sug-
gested that 72% to 89% of older patients may be using 
OTC medications.16,17 With the increased use of OTC 
medications by older adults, identifying such usage 
to help prevent/mitigate potential adverse drug reac-
tions and drug–drug interactions is important.

Furthermore, in the study by Nassaralla et al.,14 
11.7% of medications were considered as-needed 
medications. In our study, 31.9% of all medications 
were as-needed medications (OTC and prescription 
medications combined). In an evaluation of a comput-
erized physician order entry system, it was stated that 
as-needed medications were less likely to be entered 
correctly or cancelled as directed.18 MR ROSS was 
needed to identify 49.7% of all as-needed medications 
that were being used at the time of the PAE. Use of MR 
ROSS may be a very beneficial way to identify these 
types of medications to ensure that a complete medi-
cation list is captured.

Finally, MR ROSS deserves further study in both 
clinical and didactic settings, including in student 
pharmacist education. The use of a novel pictorial tool 
in conjunction with a medication review for identify-
ing errors of omission may be an effective method for 
clinical instruction.

Limitations
Although MR ROSS may be beneficial and improve the 
medication reconciliation process, this study involved 
important limitations. First, the use of MR ROSS was 
completed in an interdisciplinary outpatient geriatric 
clinic. Based on this study, the use of MR ROSS may 
not be generalizable to a younger outpatient clinic. In 
addition, this was not studied in the inpatient setting, 
in which medication reconciliations are required at 
admission, transfer, and discharge. Future studies will 
aim to use MR ROSS in a younger cohort of patients in 
an ambulatory setting and incorporate the tool into an 
inpatient setting. Second, this study only evaluated 40 
patients over 1 year, which is a relatively small sample 
size compared with previous medication reconcilia-
tion studies. However, the objective of this study was 
to describe the development, feasibility, and prelimi-
nary findings from use of MR ROSS rather than con-
duct formal psychometric testing. In the future, larger 
studies will need to be conducted to determine the 
clinical utility of this tool. Third, this study did not ad-
dress the severity of the errors of omission detected, as 
has been done in previous studies. Fourth, the initial 
medication history and evaluation using MR ROSS 
were completed by the same pharmacist within the 
same visit and may bias the utility of MR ROSS. Future 
studies using MR ROSS will aim to use independent 
evaluators to reduce this potential bias. Finally, the 
use of MR ROSS only identified errors during a single 
visit in the clinic. Future studies could incorporate 
routine follow-up at home within a few days of using 
MR ROSS to determine whether all errors of omission 
were identified.

Conclusion
The use of MR ROSS was a feasible and effective meth-
od for identifying additional medications missed dur-
ing the usual care medication review at an initial visit 
in an outpatient geriatric clinic. MR ROSS requires fu-
ture evaluation to assess its utility in other clinical and 
didactic settings.
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