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ABSTRACT

Polypharmacy is common in the elderly. It continues to increase, despite its known association with increased morbidity and mortality. It
increases the risk of inappropriate use of medications, nonadherence, and adverse effects. Patients with polypharmacy also experience a
decline in the activities of daily living. It also raises health care costs. Elderly hypertensives are at particular risk for polypharmacy. This
stems from the need for multiple anti-hypertensive drugs for proper control of hypertension in this population, complicated by a host
of co-morbid conditions such as arthritis, heart disease, cancer, and diabetes mellitus — all requiring concomitant treatment. Health care
professionals should be congnizant of the risks of polypharmacy. Physicians need to monitor patient both prescription and non-
prescription drug treatment periodically and educate both patients and their families on their proper usage.

Key words: Polypharmacy, Adverse drug effects, Hypertension, Elderly

Abbreviations: ADE - adverse drug effect, BP - Blood pressure, HTN - Hypertension or high blood pressure, OTC - Over the counter
medications/supplements

1. INTRODUCTION

The term polypharmacy was first coined in 1959 in the New England Journal of Medicine (Friend, 1959). It is derived from the Greek
words polus (many) and pharmakon (drug) and means many drugs. Although polypharmacy has been variously defined, (Berube et al,
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1982, Friend, 1959, Sheppard et al, 1969, Fulton et al, 2005, Frazier, 2005, Zarowitz et al, 2005, Brager et al, 2005) it is commonly referred
to the concomitant use of multiple medications, usually five or more drugs, (Bjerrum et al, 1997, Kennerfalk, 2002) and/or the use of
inappropriate medications (Raji et al, 2003). Other definitions include the use of more drugs than are clinically indicated, (Zarowitz et al,
2005) or the use of two or more medications to treat the same condition, (Faries et al, 2005) and the use of two or more drugs of the
same chemical class (Brager et al, 2005). It is often confounded by the patient’s use of over the counter drugs, herbal remedies, and
foods or nutraceuticals for self medication, with potentially interacting with prescribed medications. The objective of this office based
study was to study the epidemiology of polypharmacy in elderly hypertensives and to briefly review controlled studies designed to
reduce polypharmacy in the elderly.

2. METHODS

We reviewed the medical records of 100 consecutive hypertensive patients over the age of 65 seen in our office. The total numbers of
medications, irrespective of the prescribing source, were counted. Hypertension was diagnosed according to JNC 7 (JNC 7 Report,
2003). The categories are based on the average of 2 or more seated BP measurements on 2 separate occasions, Normal, less than
120/80 mmHg, Pre-HTN, 120 to 139/80 to 89 mmHg, HTN, 140/90 mmHg or greater, Stage 1, 140 to 159/90 to 99 mmHg, Stage 2,
160/100 mmHg or greater. BP greater than 130/80 mmHg in patients with diabetes mellitus or renal disease was regarded as HTN. All
patients were under treatment for hypertension according to the guidelines (Chobanian, 2003). BP goal was less than 130/80 mmHg in
patients with renal disease, and less than 140/90 mmHg in all other patients (Moser, 2004).

3. RESULTS

Of the 100 consecutive hypertensive patients under treatment, there were 48 males and 52 females (Figure 1). Chart, medication bottles
and pharmacy printout reviews revealed, none (0%) of the patients were on 1 or 2 medications, 4 (4%) were on 3, 4 (4%) were on 4, 12
(12%) were on 5, 16 (16%) were on 6, 12 (12%) were on 7, 18 (18%) were on 8, 14 (14%) were on 9 and 20 (20%) were on 10
medications or more. Only 8% were on less than 5 medications. 92% were on 5 or more, 52% were on 8 or more and 20% on 10 or
more medications. OTC medications and herbal supplements were not tabulated in this study. There were no differences of any
significance between the sexes.

4. DISCUSSION

Polypharmacy is a worldwide phenomenon (van der Hooft et al, 2005, Lai HY et al, 2009, Ryan C et al, 2009) and is especially common in
the elderly patients (Hajjar ER et al, 2007, Fulton, 2005). Elderly patients suffer from chronic diseases and have complicated pathology,
making them more likely to experience polypharmacy. Polypharmacy in these patients is therefore usually medically indicated and
appropriate (Preskorn, 2005). Gurwitz reported that more than 90 percent of people 65 or older use at least 1 medication per week,
more than 40 percent of this population use 5 or more different medications per week, and 12 percent use 10 or more different
medications per week (Gurwitz, 2004). In one study of 28,000 patients aged 65 or more, investigators found that 75 percent of the
sample received prescriptions for 6 or more prescription drugs, (Gurwitz et al, 2003). The most common medications were,
cardiovascular (53.2%), antibiotics/anti-infectives (44.5%), diuretics (29.5%), opioids (21.9%), anti-hyperlipidemic (21.7%), non-opioid
analgesics (19.8%), gastrointestinal tract (19.0%), respiratory tract (15.6%), dermatologic (14.8%), antidepressants (13.2%),
sedatives/hypnotics (12.9%), and nutrients/supplements (12.3%). Polypharmacy is even more rampant in the hospitalized elderly. In one
study of patients hospitalized from home care agencies, 66% used five or more drugs, 46% used more than seven drugs and 21% used
10 or more drugs (Flaherty 2000). It is estimated that ten percent of the general population regularly takes over the counter (OTC) or
non-prescription medications (Memmott, 2003, Salom, 1995). OTC medication use is also quite prevalent in the elderly - 40 percent of
the drugs taken by the elderly are OTC drugs. It has been estimated that 69% of the people over the age of 65 use OTC medications,
with almost 20 percent withholding this information from their physicians. Pain, cough and cold medications are the most common OTC
medications consumed. Vitamins, minerals, antacids and laxatives are also commonly obtained without a prescription (Stoehr et al,
1997). Elderly patients also often combine alcohol use with medication intake — another factor potentially aggravating the detrimental
effects of polypharmacy (Memmott, 2003, Salom, 1995).

5. CAUSES OF POLYPHARMACY

Co-morbidity is a major cause of polypharmacy in the elderly population (Buckley et al, 2001, Geest et al, 2004). Poor health and
diseases such as hypertension, diabetes mellitus, asthma, arthritis, depression, diverticulosis and anemia increase the risk of
polypharmacy (Chrischilles et al, 1992). Multiple health care providers and an increased number of health care visits also increases the
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risk and the associated morbidity (Jorgensen et al, 2001, Green et al, 2007). White race, increased age, low education and income, and
unsubstantiated health-related beliefs, also play a critical role with unnecessary drug use in the elderly (Hanlon et al, 1992, Rossi et al,
2007). Polypharmacy is even more alarmingly high in the elderly in institutions (Liu et al, 2002). Mental illness is another prominent
cause for polypharmacy (Tani et al, 2012, Sheppard et al, 1969). The primary psychiatric reason for multiple drug use is to gain rapid
therapeutic response as well as to bolster medication effectiveness in treating patients with refractory psychotic and mood symptoms,
or behavioral problems. Unfortunately, it increases morbidity and mortality in these patients (Tiihonen et al, 2012).
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Figure 1

Chart for 100 consecutive hvoertensive natients under treatment

6. POLYPHARMACY AND ASSOCIATED ADVERSE EFFECTS

Polypharmacy is associated with an increased incidence of adverse events (Calderén-Larrafiaga et al, 2012) and a higher mortality
(Espino et al, 2006). Polypharmacy is associated with a decline in physical and instrumental activities of daily living (Magaziner et al,
1989). The concomitant intake of a psychotropic drug in the older population greatly increases the risk of hip fracture (Ray et al, 1987)
and automobile accidents (Ray et al, 1992). In a major study, investigators (Gurwitz, et al, 2003) found that the most common adverse
reactions occurred with the following drug groups, cardiovascular medications (24.5% of the ADEs) diuretics (22.1% of the ADEs), non-
opioid analgesics (15.4% of the ADEs), hypoglycemics (10.9% of the ADEs) and anticoagulants (10.2% of the ADEs). Col and associates
found that adverse events or non-adherence to drug therapy was responsible for 28% of older patients’ hospitalizations (Col et a, 1990).
Re-hospitalizations within 6 months are seen in 35% of older patients taking three or more prescription medications at hospital
discharge and 6.4% of these involve medication related problems (Bero et al. 1991). Studies suggest that approximately 40% of elderly
patients are taking more than five prescribed medications.

Taking five or more drugs increases medication-related adverse effects such as cognitive dysfunction, frailty, depression,
incontinence and falls in the elderly (Gnjidic et al, 2012, LeRoy, 2004). There is an increase in drug to drug interactions and side effects
may confound the effects of one another. Side effects with one medication may also create the need for more medication, increasing
the pill burden. A high pill burden further increases the possibility of non-compliance or mal-compliance. Several studies have
concluded that drug metabolism may be diminished in the elderly, making them more prone to ADEs (Schmucker, 2001, Kinirons et al,
2004). Polypharmacy has been associated with increased hospitalizations, medication errors, and increased health care costs. The elderly
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disproportionately comprise the expenditure on medications compared to the rest of the population (Linjakumpu et al, 2002, Herrlinger,
et al, 2001). According to data released in 2005, hospital admissions related to adverse events from medications in older patients cost
$20 billion annually in the US (excluding indirect costs), (Publication AO/HEHS, 1995) while morbidity and mortality related to drug
therapy in ambulatory patients cost $76.6 billion annually (Johnson et al, 1995). The US Center for Medicare and Medicaid Services
estimated in 2002 that polypharmacy costs its nation’s health plans more than US$50 billion annually (Berenbeim et al, 2002). Total
costs today are probably much higher. Finally, a high pill burden is a source of non-compliance and dissatisfaction for many patients.

7. POLYPHARMACY PREVENTION

Serious problems associated with polypharmacy are coming under increasing scrutiny (Dovjak et al, 2012) and attempts to devise and
implement tools to decrease this dangerous trend are being studied (Patterson et al, 2012). Immediate and critical interventions are
needed to stem this growing trend towards polypharmacy (Kaur et al, 2009). Physicians may be able to resort to non-pharmacologic
therapy, including diet modification or exercise, instead of medication in some patients. Drug utilization review tools in pharmacies can
signal potentially inappropriate prescribing due to excessive or suboptimal dosage or duration, therapeutic duplication or drug to drug
interaction (Castelino et al, 2009). Increasing drug surveillance and restricting similarly working medications by insurance companies can
greatly reduce excessive and inappropriate polypharmacy. In hospitals and institutions, computerized pharmacy and nursing programs
can help stem polypharmacy by flagging drugs to avoid, drugs that should be limited in dose or duration, drugs to be monitored, and
drug-drug interactions (Aspinall et al, 2007). Office based physicians also need to set targeted therapeutic goals when prescribing
medications. Real time e-prescribing and assessing medication regimens on a regular basis will also help in reducing inappropriate
polypharmacy. Finally, once or twice a day drug schedule and medication education for both patients and their families can improve
compliance and inappropriate intake (Cramer, 1998).

8. CONCLUSION

Polypharmacy is common in elderly hypertensives. The vast majority of our patients were on five or more prescribed medications.
Besides being on an average of four anti-hypertensives, most patients were also on one anti-arthritis, anti-cholesterol, anti-platelet
and anti-anxiety/and insomnia medication. Although extremely common, polypharmacy in this population may be unavoidable due
to the presence of several concomitant medical conditions. The potential of adverse clinical outcomes however exist, despite a
justifiable use. Further, physicians should remain cognizant of the fact that a large number of these patients may also be on OTC
medications, which can further confound the issue.

SUMMARY OF RESEARCH

Our study finds that the vast majority of elderly hypertensives are on more than 5 medications. In most cases, blood pressure control
itself required four or more different medications from different antihypertensive drug classes. Although this polypharmacy is
justifiable and also more extreme due to the presence of many other co-existing morbid conditions in this population, the health
dangers attributable to multiple medication use remain. Physicians should be extremely cognizant of the potentially dangerous
situation involving polypharmacy in this group. Rigorous drug monitoring and a constant vigilance for adverse reactions from
multiple medication use are needed, especially in the elderly hypertensive.

FUTURE ISSUES
More research is required to further delineate the consequences associated with multiple drug use in elderly patients. Properly

designed prevention and intervention studies are also needed to devise strategies to reduce polypharmacy in this population.
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