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Introduction
• Polypharmacy is a commonly encountered 
problem in patients with cardiovascular 
disease.1-3 
• Consequences of polypharmacy include 
increased risk of severe drug-drug 
interactions and all cause mortality.4-5

• With a high pill burden, there is a higher 
incidence of non-adherence possibly from 
lack of understanding of the different 
medications.6-8

• Patients often describe their medications 
by pill color and size while health care 
providers identify pills by dose and names. 
• To bridge this gap, a personalized visual 
medication chart (PVMC) was created to 
display a pictographic table of pills tailored 
to each patient.

Aims and Objectives
To evaluate the impact of PVMCs on cardiac 
medication knowledge and assess 
associated medication and dosage changes 
over a 3-6 month period among patients 
presenting to ambulatory cardiology clinics.

Methods
• Patients presenting to ambulatory 
cardiology clinics and taking 2 or more oral 
cardiac medications were recruited in the 
control or intervention group.
• Patients were consented for participation 
then assessed on their baseline medication 
knowledge by a 4 point scale for each oral 
cardiac medication (Figure 1). 
• 0 points were given for each incorrect or 
unrecalled answer. 1 point was given for 
each correct answer. Medication knowledge 
was expressed as a percentage of the total 
correct answers. 

Methods (cont.)

Figure 1: Example of a medication knowledge 
assessment using a 4 point scale for each oral cardiac 
medication (name, dosing, frequency and indication). 

• Patients in the intervention group received 
a PVMC at the end of their index visit 
(Figure 2). 
• All patients were called 3-6 months later 
to reassess their medication knowledge 
and evaluate for changes in medications 
and dosages.
• Statistical analysis included descriptive 
analysis and paired two-tailed t-test for 
follow up data.

Figure 2: Example of a personalized visual medication 
chart displaying each oral cardiac medication’s name 
(brand and generic), dosage, frequency and indication 
along with a color picture of the corresponding pill. Chart 
was created on Google sheets and pill pictures were 
obtained from epocrates.com 

Results
Table 1: Baseline Descriptive Characteristics
Characteristics Control 

(n=110)
Intervention 
(n=114)

p-val
ue

Age, years, mean (SD) 69 (10) 68 (12) ns

Cardiac medications, 
mean (SD)

4 (2) 5 (2) ns

Gender (Male), n (%) 52 (47.3%) 56 (49.1%) ns

Race (White), n (%) 91 (82.7%) 92 (80.7%) ns

Education (College 
graduate or higher), n (%)

59 (53.6%) 60 (52.6%) ns

SD: Standard Deviation, ns: Not Significant

Results (cont.)

Figure 3: Mean medication knowledge (as a percentage) 
at baseline and follow up for the control and intervention 
group. Statistical analysis done via paired t-test. Mean + 
Standard Deviation.

Table 2: Number of Participants with a Change 
in Medication Regimen
Type of Change Control 

(n=110)
Intervention 
(n=114)

p-val
ue

Medication change, n (%)  49 (44.5%) 47 (41.2%) ns

Dosage Change, n (%)  12 (10.9%) 23 (20.2%) ns

ns: Not Significant

• Baseline characteristics were similar 
across both groups. 
• Mean medication knowledge did not 
increase significantly from baseline (79%) 
to reassessment (79%) in the control 
group (p=0.912).
• Mean medication knowledge increased 
significantly from baseline (76%) to 
reassessment (81%) in the intervention 
group (p<0.001).
• Across both groups, 43% of patients had 
medication changes and 16% had dosage 
changes.

Conclusions
• There was a significant amount of 
medication and dosage changes over a 
short follow up period, emphasizing the 
need for dynamic and easily implementable 
medication insight tools. 
• PVMCs represent a promising tool for 
increasing medication knowledge in 
patients with cardiovascular disease. 
• Further studies are needed to assess the 
impact of PVMCs on medication 
adherence. 
• Limitations include study design and study 
population with a high baseline medication 
knowledge. Redesigning the study as a 
randomized control trial with a larger, more 
representative patient population would be 
of value.

References
1. Yamamoto K, Natsuaki M, Morimoto T, et al. Effect of Polypharmacy on Long-Term 

Mortality After Percutaneous Coronary Intervention. Am J Cardiol. 2021;159:19-29. 
doi:10.1016/j.amjcard.2021.08.013

2. Woudstra OI, Kuijpers JM, Meijboom FJ, et al. High burden of drug therapy in adult 
congenital heart disease: polypharmacy as marker of morbidity and mortality. Eur 
Heart J Cardiovasc Pharmacother. 2019;5(4):216-225. doi:10.1093/ehjcvp/pvz014

3. Martínez-Montesinos L, Rivera-Caravaca JM, Agewall S, et al. Polypharmacy and 
adverse events in atrial fibrillation: Main cause or reflection of multimorbidity?. 
Biomed Pharmacother. 2023;158:114064. doi:10.1016/j.biopha.2022.114064

4. Sheikh-Taha M, Asmar M. Polypharmacy and severe potential drug-drug 
interactions among older adults with cardiovascular disease in the United States. 
BMC Geriatr. 2021;21(1):233. Published 2021 Apr 7. 
doi:10.1186/s12877-021-02183-0

5. Huang YT, Steptoe A, Wei L, Zaninotto P. Dose-Response Relationships Between 
Polypharmacy and All-Cause and Cause-Specific Mortality Among Older People. J 
Gerontol A Biol Sci Med Sci. 2022;77(5):1002-1008. doi:10.1093/gerona/glab155

6. Chung MK, Bartfield JM. Knowledge of prescription medications among elderly 
emergency department patients. Ann Emerg Med. 2002;39(6):605-608. 
doi:10.1067/mem.2002.122853 

7. Bosch-Lenders D, Maessen DWHA, Stoffers HEJH (Jelle), Knottnerus JA, Winkens 
B, van den Akker M. Factors associated with appropriate knowledge of the 
indications for prescribed drugs among community-dwelling older patients with 
polypharmacy. Age Ageing. 2016;45(3):402-408. doi:10.1093/ageing/afw045 

8. Burge S, White D, Bajorek E, et al. Correlates of medication knowledge and 
adherence: Findings from the Residency Research Network of South Texas. Fam 
Med. 2005;37(10):712-718. 

Acknowledgements 
We would like to extend our gratitude to Diedre 
Brunk, Dr. Peter Khalil and Dr. David Haines for their 
assistance in executing this project. We would also 
like to thank Michelle Jankowski for performing the 
statistical analysis. 


