




The Steel Valley Seniors Survey was conducted in southwestern Pennsylvania to examine the relationship between verbal 

memory and executive function. Patients  report of medication adherence was compared with actual medication vials. 

The study concluded that verbal memory functioning was associated with the ability to set up their own medication 

schedule while better executive function was associated with being fully adherent to prescription instructions.11  Multiple 

medications and increased dosing frequency were associated with higher rates of non-compliance in this and other 

studies.  Patients with dementia  may have improved adherence rates if regimens were coordinated to coincide with 

daily routines (brushing teeth, evening meal) the number of drugs prescribed is minimized and if all medication dosing 

is simplifi ed.8 There is no evidence based information to defi nitively address medication adherence in patients with 

dementia.12

Lack of knowledge about medications can lead to nonadherence as well. Patients who are informed about their medication 

usage and likely side effects are more likely to adhere to a prescribed regimen.  Routine review of all medications 

prescribed for the patient at each visit, will permit the provider and patient/caregiver to identify meds actually taken, 

problems encountered with specifi c medications, continued need for meds and duplications. This is especially important 

when patients are discharged from a hospital or rehabilitation facility. Generic medications are frequently substituted for 

named brands in hospitals.  Elderly patients may take both generic medications prescribed at discharge and the name 

brand medications used before hospitalization.

Medication Reconciliation

Medication reconciliation is a useful tool that can improve 

medication safety.  It is a three step process that determines 

whether the providers  known prescribed meds and the patient 

s list are in agreement.  It is important that all medications being 

used by the patient are compared to the documented list of 

those prescribed by all treating physicians.  The process can be 

performed by a physician or pharmacist and should be done in all 

settings of care.  It is most important to provide the patient with a 

current (reconciled) list of medications at the end of each medical 

encounter.

Summary

Nonadherence may result from clinician s failure to consider a patient s knowledge of medications, fi nancial, cognitive, or 

functional status.  While from the patient s perspective, their beliefs and understanding of drugs and diseases may affect 

their medication use. Having a clear understanding of the patient s situation allows the prescribing clinicians to consider 

options to improve patient adherence and to perform medication reconciliation.
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Resource Tools-Best Practices

Harry Strothers III, MD, MMM

While there are several challenges associated with the geriatric population and the medications they take such as 

nonadherence, drug-drug interactions and issues with potentially inappropriate medications, there are tools to assist in 

safe prescribing for seniors. Some of these tools are geared towards the caregivers and others are created to assist the 

patient. As with the use of any tool, the skill of the user and using the appropriate tool for the situation can vastly infl uence 

the outcome.

The increase in seniors taking multiple medications has increased the number of preventable adverse drug events (ADEs).  

Several studies have estimated that 2.4-3.6% of hospital admissions are caused by ADEs and up to 69% of those were 

preventable.1  Preventable ADEs can also occur in the hospital.  Although several medications from the Beers or Zhan lists 

are among the medications that can cause ADEs, the majority of ADEs are caused by anticoagulants, antidiabetes agents 

and medications with narrow therapeutic windows.2

 

In addition to single drug adverse events and drug-drug interactions, over the counter medications, supplements and food 

(like grapefruit juice) have the potential to create life-threatening interactions.  Several studies3 show 80 to 90% (varies 

with age range) of seniors use over-the-counter medications or dietary supplements. The caregivers of the patient need to 

be aware of these nonprescription medications which can have adverse interactions with prescription medications or even 

change the medication s action. Checking a patient's medication and supplements against what is charted (medication 

reconciliation) can prevent adverse drug events.

This careful review will minimize polypharmacy. Polypharmacy is the legitimate use of multiple medications for optimal 

disease management and inappropriate prescribing. This problem is costly and common in the elderly because of the 

number of chronic diseases managed by the use of multiple physicians, and lack of care coordination.  Pharmacists 

are helpful consultants for patients and physicians. They can provide advice to physicians about simplifying regimens, 

medication adherence practice for patients, and adverse events.  Pharmacists assist patients through direct counseling 

about medication use and provide written documents that list side effects and likely drug-drug interactions for each 

medication prescribed. One of the criteria for meaningful use electronic health records includes providing a list of 

medications to patients at the end of the visit.  Thus, whether done in a paper based practice or those with electronic 

health records, medication reconciliation are imperative to excellent and safe care.

There have been dramatic changes in the technology used to identify and assess potentially harmful drug-drug 

interactions and other prescribing issues in the last 10 years.  What was once a cumbersome chore of looking up 

medications in multiple pages of a book of drug interactions can now be done simpler.  These ways include computerized 

physician order entry systems, Electronic Health Records, standalone prescribing or interaction programs on computers, 

handheld PDAs or Smartphones, and through web-based applications. Since the specifi cs of these types of software 

change rapidly, this article will give general descriptions and examples in each category.

Computerized Physician Order Entry Systems (CPOE)

Several studies4-7 show that a computerized order entry system with decision-support prescribing alerts and alternatives 

lowers the rate of potentially inappropriate medications or combinations.  It is less clear what types of alerts work best and 

what types are soon ignored by the user.  CPOE systems have several advantages over paper-based systems including:

■  No handwriting interpretation problems

■  Orders are easily linked to drug-drug interaction, food-drug interaction, condition-drug (i.e. renal impairment)   

  interaction, drug-gender or age contraindications, and narrow therapeutic window drug warnings

■  Orders reach the pharmacy faster

■  Orders are less subject to errors associated with similar drug names

■  Orders are more easily integrated into medical records and decision-support systems

■  Fewer errors caused by use of apothecary measures or incorrect dosing

■  Easier to identify the prescribing physician
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With online prompts, CPOE systems can also link to algorithms to emphasize cost-effective medications, to reduce 

underprescribing and overprescribing, and to reduce incorrect drug choices.  However, if poorly designed or implemented, 

CPOE systems can cause or exacerbate other problems or cause errors.8,9  One solution is the recently released ISMP 

Guidelines for Standard Order Sets developed by the Institute for Safe Medication Practices (ISMP). (http://www.ismp.

org/Tools/guidelines/StandardOrderSets.pdf).10  ISMP has identifi ed ten key system elements that infl uence medication 

safety: (i) access to patient-specifi c information; (ii) access to drug information; (iii) adequate communication; (iv) proper 

labeling, packaging, and nomenclature; (v) drug standardization, storage, and monitoring; (vi) medication delivery device 

use and monitoring; (vii) suffi cient environmental support; (viii) staff competency and education; (ix) patient education; 

and (x) quality improvement and risk management programs. Using these guidelines can help organizations design CPOE 

order sets that refl ect best practices.

CPOE systems with integrated Clinical Decision Support Systems (CDSS) can add a display of the patient’s medical history 

and current test results, evidence-based clinical guidelines and condition-specifi c drug interactions or dosing warnings.11 

Since most of these systems are integrated into a system-wide pharmacy, they often restrict or prohibit prescription of 

drug combinations that the organization deems dangerous.  Once a patient s medication list has been reconciled, the 

system keeps track of all medications and automatically runs interaction checks with any new medication addition, any 

dosage change, or any vital function change (i.e. renal function).

Ambulatory Electronic Health Records (EHRs)

An EHR allows caregivers to automate clinical charting and maintain a comprehensive electronic health record for 

patients, eliminating paper charts. E-prescribing is one of many functions within an EHR.12 Also known as Electronic 

Medical Records (EMRs), most Ambulatory EHRs do not have the tight integration with patients  labs or conditions that the 

CPOE/CDSS systems mentioned previously possess.  Otherwise, EHRs share many of the benefi ts of those larger systems.  

The AAFP s Center for Health Information Technology listed 93 EHRs in late March 2010.  

Most EHRs have an integrated prescription writer and medication list. In a smaller number of systems, the software 

has the ability to provide information on formulary or tiered formulary medications, patient eligibility and authorization 

requirements from the patient s drug plan, and provide information on lower-cost, therapeutically appropriate alternatives. 

EHRs also have the ability to generate a complete medication list that incorporates data from pharmacies and Prescription 

Benefi ts Managers. This software also enables the user to update or correct the patient medication history, has the ability 

to transmit prescriptions electronically to the patient s preferred pharmacy using the appropriate standards, and receives 

refi ll requests from pharmacies directly on the computer sending approvals or denials back to the clinician electronically.

These systems have various levels of drug interaction checks and alerts which range from blocking the writing of the 

contraindicated prescription to warnings of various sizes and visual intrusion on the screen.

Stand Alone E-prescribing or Prescribing/Interaction Programs

E-prescribing provides a way to electronically create and send prescriptions to a pharmacy. Several of the more advanced 

systems available provide real-time patient eligibility checks, provide real-time patient-specifi c formularies, patient 

medication history, drug and allergy interactions, and electronic connectivity to mail and retail pharmacies. These 

advanced systems support PC and Mac users as well as mobile users of iPhone, Blackberry, and iPaq.

Medical Software Drug Database Physicians Reference

A stand-alone e-prescribing system allows the clinician to access a patient's prescription benefi t coverage and prescription 

history in addition to bi-directional prescription routing of prescriptions and refi lls with the patient s preferred pharmacy.13 

Stand-alone e-prescribing systems are usually less costly and easier to implement than EHRs.

Stand alone prescribing and interaction checking programs are available for Android, Blackberry, iPhone, Palm, Windows 

and Windows Mobile devices; however, not all programs are available on all mobile platforms.  Well known programs 

include those from Epocrates, The Medical Letter, Medscape Mobile, PEPID, and Tarascon.  The programs enable caregivers 

to look-up medications and run drug-drug interactions, which give various levels of warning about potential interaction.  

Since they are not on a live link to an EHR or national prescribing database, each medication or supplement has to be 

entered every time the user wants to check an interaction.
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Web-based programs

A search of Google and other web search engines fi nds multiple web sites that will do drug-to-drug interaction checking.  

Some websites are oriented toward healthcare professionals while others are oriented toward the general public.  A closer 

look fi nds that many use the same underlying data bases on several different web-sites.  These sites commonly allow the 

input of several medications and then the site displays the interactions between them.  As downsides, it can take signifi cant 

amount of time to enter all the medications and these tools do not always take into consideration other issues like renal 

function or complementary or alternative treatments.  Some websites, by supplying a username and password, enable users 

to store a medication list for future interaction tests.  Examples of drug information and interaction websites include AARP.

com, Drugs.com, Epocrates.com, and Medscape.com.

Resources for Patients

It is helpful for patients to have both a written list of their medications and to bring the actual bottles of everything they take 

to every medical encounter.  A wallet card of medications can be printed from the internet to facilitate this list. (http://www.

gha.org/pha/Provider/patientsafety/medrec/pha_medcard.pdf.).  To assist patients and families in medication administration, 

the use of a Pill Card can make medication administration easier.  A simple format of this card has been developed by AHRQ 

(http://www.ahrq.gov/qual/pillcard/pillcard.htm).  
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CME Post Test

AAFP: This activity, Drug Safety Initiative Monograph of the Georgia Academy of Family Physicians, has been reviewed 

and is acceptable for up to 1 Prescribed credit(s) by the American Academy of Family Physicians. AAFP accreditation 

begins August 1, 2010.  Term of approval is for one year(s) from this date, with option for yearly renewal. 

AMA:  The Georgia Academy of Family Physicians is accredited by the Medical Association of Georgia to offer continuing 

medical education to physicians.  The GAFP designates this educational activity for a maximum of 1.0 AMA PRA Category 

1 credit(s)™  toward the AMA Physician’s Recognition Award.  Physicians should only claim credit commensurate with the 

extent of their participation in the activity. 

Please record your answers on the key on the evaluation page.

1)  The issues of prescribing both a cholinesterase inhibitor and diphenhydramine in a patient with Alzheimer's   

 disease are an example of a (n)________________  pharmacologic effect(s).

 

 a) Synergistic

 b) Additive

 c) Antagonistic

 d) Both synergistic and additive

2)  Which of the following is not a pharmacokinetic parameter that may play a role in drug interactions in 

 older adults?

 

 a) Absorption

 b) Distribution

 c) Elimination

 d) Additive

3)  David C. is a 65 year old man who presents to your clinic as a new patient. He gives you his list of medications 

 that he is currently taking. For which of the following medications should you not fi nd a substitute?

 

 a) Alprazolam

 b) Amiodarone

 c) Labetalol

 d) Oral oxybutinin

4)  Eleanor R. is a 73 year old woman with a history of heart disease (MIs X 2 and CHF), obesity and     

 overactive bladder. During a routine work up, you notice an elevated fasting glucose and after further    

 laboratory testing, you determine that she has type 2 diabetes. You have to select a medication to begin    

 treating her T2DM. What medication(s) is (are) appropriate to begin treatment in this patient?

 a) metformin

 b) chlorpropamide

 c) rosiglitazone

 d) pioglitazone

Drug Safety Initiative: 
Potentially Inappropriate Medications in Seniors: 
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5)  Mitchell J. is an 80 year old man with high blood pressure and diabetes.  He has been taking Dyazide for many years  

 but it appears that the diuretic is not managing his blood pressure adequately any more.  His doctor wants to add an  

 additional medication to his medication regimen like an ACE inhibitor or ARB for kidney protection.  What should his  

 doctor keep in mind when prescribing a second medication? 

 a) Physicians should be not concerned about combining potassium-sparing medications in older adults

 b) Patients with diabetes are not more prone to hyperkalemia unless they have high blood pressure as well

 c) Patients with renal insuffi ciency only have problems with hyperkalemia when the creatinine goes above 2.0

 d) Both Dyazide and ACE inhibitors are potassium-sparing agents

6)  Denise M. is a 75 year old woman who suffered a mild stroke and was placed on warfarin one year ago. Her levels  

 have been monitored and have remained in the therapeutic range during that time.  Over the past week, she has

 developed a productive cough with greenish yellow sputum and a post nasal drip.  The chest X-ray was nonspecifi c.   

 You suspect bronchitis and decide to start an antibiotic. Which antibiotic class is likely to be the safest without an   

 adjustment in warfarin dosage?

 a) Erythromycins

 b) Quinolones

 c) Cephalosporins

 d) Sulfa antibiotics

7)  In a 2003 health literacy study by the US Department of Education, the percentage of people aged 65-74 

 who have below basic health literacy skills was _____.

 a) 39%

 b) 29%

 c) 23%

 d) 13%

8)  The steps involved in medication reconciliation are compilation of a list of current medications, comparison   

 of the list to all prescribed medications for all physicians and resolution of any discrepancies.   When is the best   

 time to perform medication reconciliation?

 a) Admission to the hospital

 b) New patient visit

 c) Hospital transfer

 d) All of the above

9)  Advantages that computerized physician order entry systems (CPOE) systems have over paper-based systems 

 include all of the following except

 a) Orders reach the pharmacy faster

 b) Orders are less subject to errors associated with similar drug names

 c) Diffi cult to identify the prescriber

 d) Fewer errors caused by use of apothecary measures or incorrect dosing

10)  There are now tools available to assist in prescribing safer in seniors.  Which type of system can display the   

 patient’s medical history and current test results, evidence-based clinical guidelines and condition-specifi c 

 drug interactions or dosing warnings?

 a) Electronic Health Records (EHRs)

 b) Stand alone e-prescribing or prescribing/interaction programs

 c) CPOE systems with integrated Clinical Decision Support Systems (CDSS)

 d) All of the above

20



CME Evaluation

The Georgia Academy of Family Physicians respects and appreciates your opinions.  To assist us in evaluating the 

effectiveness of this activity, please take a few minutes to complete this evaluation form. Please note that a record of 

participation is issued only upon receipt of your completed evaluation form. 

Please use an evaluation rating of 5 as the highest and 1 as the lowest.

❑  Please send a letter of completion for activity (non-AAFP members)

1. Relevance and use of the information in my practice 5 4 3 2 1 

2. Material was current and useful   5 4 3 2 1 

3. Overall rating of this activity    5 4 3 2 1 

Post Test Answer Key

1_____   2_____   3_____   4_____   5_____

6_____   7_____   8_____   9_____   10____

Name_______________________________________________________________________________

Degree:  MD   DO   PharmD   RN   PA   Other

Specialty:____________________________________________________________________________

Street Address:_______________________________________________________________________

City/State/Zip:________________________________________________________________________

Phone:__________________________________ Email:_________________________________

Please mail or fax this test and evaluation to:

Georgia Academy of Family Physicians 

3760 Lavista Road, Suite 100, 

Tucker, GA 30084

Phone: (404) 321-7445 

Fax: (404) 321-7450
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in an effort to improve quality of life for seniors.  

Faculty Disclosure: Dr. Armon Neel is the owner of MedicationXperts. Dr. Neel has no other fi nancial affi liations to 

disclose.
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Monica Parker, MD is an Assistant Professor in the Department of Medicine, Division of Geriatric Medicine 

and Gerontology and an Associate Professor in Department of Family and Preventive Medicine at Emory 

University. She graduated from the University of Nebraska (MD) and completed her residency in Family 

Medicine from the University of Mississippi at Jackson. She is board certifi ed in family medicine and 

serves as an essential member of the primary care team in the Emory Clinic at Wesley Woods. 

Faculty Disclosure: Dr. Monica Parker has no fi nancial affi liation to disclose.

Harry Strothers III, MD, MMM is Chairman and Professor of the Department of Family Medicine at 

Morehouse School of Medicine (MSM).  He also serves as Geriatric team leader for the National Center for 

Primary Care at MSM and as Medical Director for the Georgia Enhanced Care program for APS Healthcare.

Dr. Strothers received his medical degree from the University of Maryland School of Medicine in 1982 and 

stayed for residency training in Family Medicine.  He is board certifi ed in Family Medicine, has a Certifi cate 

of Added Qualifi cations in Geriatrics, and a Certifi cate in Medical Management from the American College 

of Physician Executives and Tulane University.  He fi nished his Masters in Medical Management at Tulane 

University School of Public Health and Tropical Medicine in May 2000.

Dr. Strothers started practice at a rural National Health Service Corps site in South Carolina.  After leaving the rural health 

center, he was Director of Primary Care Services for Palmetto SeniorCare, a Program of All-Inclusive Care for the Elderly 

(PACE) from 2/90 through 4/91.  After Palmetto SeniorCare, Dr. Strothers worked as Geriatrician and Quality Improvement 

coordinator for the SC Department of Mental Health.  He taught Family Medicine and Geriatrics part-time 9 years for the 

University of South Carolina before moving to MSM in 1994.

At MSM, Dr. Strothers has served as Residency Director, Acting Medical Director, Interim Chairman and Associate 

Chairman for Academic Programs for the Department of Family Medicine. He and his team implemented the school s fi rst 

Electronic Health Record in 2001.  In 2000, he was named Family Practice Educator of the Year by the Georgia Academy of 

Family Physicians. 

Dr. Strothers is currently President-elect of the Georgia Academy of Family Physicians. He completed two years as the 

Secretary-Treasurer of the Society of Teachers of Family Medicine and was appointed to the HHS Advisory Committee on 

Training in Primary Care Medicine and Dentistry.

Faculty Disclosure: Dr. Harry Strothers serves as the Co-Principle Investigator of Deep South Resource Center for Minority 

Aging Research.
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