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IN THE PAST, when  an apothecary  individually com- 
pounded  medications,  polypharmacy referred to the 
mixing of  many drugs in one prescription. 1 Today, 
polypharmacy implies the prescribing of too many 
medications for an individual patient,  with an asso- 
ciated higher  risk of adverse drug reactions and interac- 
tions. How many medications consti tute too m a n y - -  
four,2 five,3, 4 tenS? Quantitative definitions vary, and 
the answer to this quest ion may ult imately depend  
on the individual patient.  Situations certainly exist 
where  the use of  mult iple  medications is justified in 
order  to yield effective pharmacotherapy.  To the de- 
gree that any medicat ion potent ial ly  increases the risk 
of  iatrogenic illness, however,  any regimen with at least 
one unnecessary medicat ion may be considered poly- 
pharmacy. 6 It is a problem of  substantial importance,  in 
terms of  both  direct  medicat ion costs and indirect  costs 
resulting from drug-related morbidity. Moreover, it is a 
preventable problem. In this article, we describe how 
polypharmacy might occur  and what complicat ions 
ensue, we review studies evaluating interventions to 
reduce  unnecessary prescribing, and, finally, we iden- 
tify practical means for the busy physician to avoid this 
problem. 

HOW POLYPHARMACY COMES ABOUT 

Many factors contr ibute  to the problem of  poly- 
pharmacy (Table 1). The incidence of  polypharmacy 
increases with age. As one ages, the prevalence of  both 
somatic complaints  and chronic  diseases increases, 
yielding more indications for drug therapy. Elderly 
(--> 65 years old) patients are prescribed twice as many 
medications as are younger  patients, 7 and nonprescrip- 
tion drug use among the elder ly  is sevenfold that of  the 

8 general adult populat ion.  In a study of  elderly patients 
in family pract ice clinics in the United Kingdom, Nolan 
and O'Malley found an average of  2 . 5 -  5.3 prescrip- 
tions per  patient.  9 The highest numbers  of  prescrip- 
tions per  person writ ten for the elderly are for those 
over  80 years of  agel°; 35% of  office visits by those over 
85 years of age resulted in the prescript ion of  three or 
more medications.  ~ t 
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Independent  of  the age of  the patient, mult iple  
symptoms and diseases can result in polypharmacY as 
well.  As the number  of  somatic complaints and diseases 
increases, so do the indications for pharmacotherapy,  
and thus the problem list can be a predictor  of poly- 
pharmacy. In a s tudy of  potential  medication-related 
problems in therapeutical ly complex  patients, Shimp 
and colleagues found an average of  five active medical  
problems and a mean of 11 medications per patient. 12 A 
Canadian study of drug-related hospital admissions also 
demonstrated a strong correlat ion be tween the number  
of diseases and the number  of  drugs used. 13 Even when  
no organic cause for disease is determined,  symptoms 
can be multiple,  and somatization can contr ibute to 
unnecessary prescribing in an at tempt  to address these 
complaints.  

In addition to mult iple  symptoms and diseases, co- 
pious prescribing can lead to polypharmacy. Melmon 
estimated that 75% of  physician visits in the United 
States terminate in a writ ten prescription.  14 Part of  this 
tendency to f requent ly  address problems with pre- 
scriptions may stem from patient expectations: m o d e m  
medicine  should provide an antidote for every symp- 
tom. The prescript ion is a tangible end to the office 
visit, and may be perceived by the patient as having 
greater value than educat ion or reassurance. It may also 
be easier for the busy practi t ioner to provide the former 
than the latter two, which  may take considerably more 
time. Newer medications may be added to the expand- 
ing regimen wi thout  re---eva~uation of  the need for older  
ones. Any textbook of  pharmacotherapy defines appro- 
priate indications for starting drugs, but, outside of ad- 
verse drug reactions, how many discuss indications for 
s topping them? A study of physician-initiated recom- 
mendations to reduce  polypharmacy found that dis- 
cont inuat ion of  medications was the recommendat ion  
least likely to be implemented.  3 Pharmaceutical mar- 
keting to physicians, and, increasingly, to patients, 
exerts additional pressure for the pen  to meet  the pre- 
scription pad. This marketing can be both overt, such as 
journal advertisements, notepads, pens, and other  trin- 
kets, and covert, including celebr i ty  endorsements on 
talk shows and information about  new "wonder  drugs" 
in the print and broadcast media. 

In addition to copious prescribing by an individual 
physician, mult iple  providers, especial ly when there is 
no primary provider  to coordinate drug therapy, can 
contr ibute  to polypharmacy.  Meyer and colleagues 5 
noted  a significant correlat ion be tween  the number  of  
providers and the number  of medications.  This study of  
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po lypha rmacy  was set in a Veterans Affairs popula t ion ,  
where  the pat ient ' s  medical  record and prescr ip t ion  
profile are available to all providers.  Consider  h o w  
problemat ic  the situation can b e c o m e  in the private 
setting where  the pat ient  may be seeing mul t ip le  pro- 
viders who  do  not have access to a c o m m o n  medical  
record  and may be unaware of  other  medicat ions  the 
pat ient  is prescr ibed.  One should  also consider  the pa- 
t ient w h o  visits mul t ip le  pharmacies ,  thereby  losing 
this check  in the system to prevent  potent ia l ly  adverse 
combinat ions  of  medicat ion.  

Unclear changes in drug regimens can lead to po- 
lypharmacy.  Frequent  alterations in medica t ion  regi- 
mens can confuse  patients, w h o  may not  retain verbal  
instructions to discont inue one drug when  starting an- 
other, or to change the dosage. Nomencla ture  can also 
compl ica te  the p ic ture  and cont r ibute  to dupl icat ion,  
such as the inadvertent  consumpt ion  of  two different 
ca lc ium channel  blockers,  or the concomi tan t  use of  
both  generic  and brand-name drug, such as verapamil  
and Calan, by  a patient. Many patients  recall  drug ap- 
pearance  more  vividly than drug name, as in " I  take a 
b lue  pill  for my  b lood  pressure and a whi te  pil l  for my  
hear t . "  Loss of  these visual cues, such as w h e n  a phar- 
macy changes generic  suppl iers  of  a p roduc t  or  a pa- 
t ient  visits a different pharmacy  and receives  an alter- 
nate brand, may confuse patients  as well .  Omor i  and 
colleagues 2 demonst ra ted  medicat ion errors result ing 
f rom regimen changes in 50% of  recent ly  discharged 
hospital ized patients.  Overall ,  32% of pat ients  had in- 
correct ly  added or dele ted a drug, and 18% were  taking 
the correct  drugs but  commi t t ed  errors in dosing, wi th  
12% of these errors be ing potent ia l ly  serious. The pa- 
tients for w h o m  drug reg imen errors were  de tec ted  
were  discharged with  more  medicat ions  prescr ibed  
(6.1 versus 5.1 prescr ipt ions)  and had more  drug 
changes (2.7 versus 1.9) dur ing hospitalization.  2 

Unnecessary medica t ion  use by  pat ients  may also 
s tem from hoarding old drugs and f rom self-treatment.  
Patients may stockpile  medicat ions  that they no longer 
act ively use in the event  they may need  them again, 
e i ther  by their  own percept ions  or  by re-order ing by 
their  physicians. When one considers the cost of  many  
drugs, it is easy to c o m p r e h e n d  the re luc tance  of  pa- 
tients to part  wi th  such " inves tments . "  Patients should 
be  encouraged to discard all unused medica t ions  to 
avoid confusion and potent ia l  adverse consequences  of  
self-treatment.  A 1977 campaign in Birmingham, En- 
gland, to dispose of  unwanted  medicat ions  and poisons  
yielded a third of  a mil l ion tablets and capsules,  which  
was est imated to compr ise  only 3% of  the total. 15 Self- 
t reatment  can also contr ibute  to po lypha rmacy  via the 
p le thora  of  over- the-counter  p roducts  available to con- 
sumers,  including "natural  r emed ies"  sold through 
health food stores. Medications bor rowed  or shared 
among  wel l - in tent ioned but  mis informed friends or 
family member s  can fur ther  add to this p rob lem.  

TABLE 1 

Factors Contributing to Polypharmacy 

Increasing age 
Multiple symptoms 
Multiple medical conditions 
Copious prescribing 
Multiple providers 
Lack of a primary provider to coordinate drug therapy 
Use of multiple pharmacies 
Drug regimen changes 
Hoarding of medications 
Self-treatment 

TABLE Z 

Complications of Polypharmacy 

Increased side effects 
• Adverse drug reactions 
• Drug- drug interactions 

Noncompliance with the medication regimen 

Increased costs 
• Directly due to medication 
• Indirectly due to hospitalization or other treatment for adverse 

drug events 

COMPLICATIONS OF POLYPHARMACY 

The compl ica t ions  of  po lypha rmacy  are mul t ip le  
- - i n c r e a s e d  p rob l ems  wi th  medica t ion  side effects, 
adverse drug reactions, d r u g - d r u g  interactions, non- 
compl iance  wi th  the medical  regimen,  and direct  drug 
costs, as wel l  as indirect  costs resul t ing f rom hospital-  
ization for ia trogenic illness (Table 2). Side effects, 
a l though minor  enough  to a l low cont inuat ion of  treat- 
ment ,  can be uncomfor tab le  for the patient.  Side effects 
of  two or more  drugs can be  addit ive and, in some cases, 
synergistic. Consider  the potent ia l  ant ichol inergic  ef- 
fects in a pa t ient  taking amitr iptyl ine for depress ion 
and d iphenhydramine  for sleep,  and w h o  self-treats 
wi th  ch lorphen i ramine  for rhinitis. Such pharmaco-  
logic gumbos  can be especia l ly  p rob lemat ic  in e lder ly  
patients  because  of  physiologic  changes that decrease 
their  abili ty to metabol ize  and excre te  medica t ion  and 
that can al ter  organ sensitivity to pha rmacodynamic  
effects.6, 16 For example ,  decreased ba ro recep to r  sen- 
sitivity in the elderly,  wh ich  increases suscept ibi l i ty  to 
orthostasis, may worsen the side effects of  a medical  
reg imen that includes hydrochlor thiazide  and 
trazodone.  

Adverse drug  reactions, of  greater  severi ty than 
side effects, necessi tate  discont inuat ion of  the suspect  
drug and often necessi tate t rea tment  for the adverse 
event.  Mult iple medica t ion  use is the factor  most  
s trongly and consis tent ly associated wi th  an increased 
risk of  adverse drug reactions. ~ An exponent ia l ,  ra ther  
than linear, increase in the incidence of  adverse drug 
react ions is observed wi th  the addit ion of  more  drugs to 
the r e g i m e n )  6, 17 With increased numbers  of  medica-  
tions, the probabi l i ty  for an adverse drug react ion in- 
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TABLE 3 
How to Simplify the Medication Regimen 

Eliminate pharmacologic duplication 
• Avoid combinations that augment side effects 
• Avoid combinations that duplicate therapy 
• Use monotherapy to manage multiple diseases when possible 
• Avoid drugs that can exacerbate the patient's other medical 

conditions 

Decrease dosing frequency 
• Choose the best medication for the patient with the least frequent 

dosing interval 
• Consider sustained-release dosage forms (beware of cost) 

Regular review of drug regimen 
• Is the patient taking the medication as prescribed? 
• Are all agents still needed? 
• Can the regimen be simplified? 
• "Brown bag" session may be helpful 

creases, 18 and so too does the difficulty in at tr ibuting 
culpabi l i ty  among  the various agents in a pat ient ' s  regi- 
men.  Consistent wi th  the added risk of  adverse drug 
reactions, the oppor tun i ty  for d r u g - d r u g  interactions 
mul t ip l ies  as more  drugs are a d d e d )  9 

Noncompl iance  with  the medical  regimen,  espe- 
cially the inaccurate use of  prescr ip t ion  drugs, may be 
the most  significant p r o b l e m  facing medical  pract ice  
today. Noncompl iance  is the main reason for most  out- 
pat ient  t rea tment  failure, as wel l  as a cause of  serious 
medical  complicat ions .  2° Estimates of  medical  non- 
compl iance  have ranged f rom as low as 20% to as high 
as 82%, averaging about  50% for chronic  diseases, and 
often higher  for acute therapy.  2°'22 Although noncom- 
pl iance rates have been  est imated at 2 5 -  59% in the 
elderly,2O, 21, 23, 24 noncompl i ance  with  medica t ion  has 
been  corre la ted  more  s trongly wi th  the n u m b e r  of  med- 
ications than with  age.5, 25 In a s tudy of  noncompl iance  
as a cont r ibutor  to hospital ization,  Col and col leagues 
found that the complex i ty  of  the medica t ion  reg imen 
(as reflected in greater  n u m b e r  of  doses per  day and 
greater  n u m b e r  of  both  scheduled  and as-needed medi- 
cations) was direct ly associated with  an increased risk 
of  noncompl iance ;  this noncompl i ance  cont r ibuted  to 
a more  f requent  need  for hospital ization.  24 In a s tudy of  
patients  recent ly  discharged f rom the hospital,  in- 
creased numbers  of  p rescr ibed  medicat ions,  more  
c o m p l e x  regimens,  and the availabili ty of  previously  
prescr ibed  drugs also led to medica t ion  noncom-  
pl iance,  including inadvertent  errors. Patients dis- 
charged f rom the hospital  wi th  six or  more  medicat ions  
had a part icular ly high medica t ion  error  rate of  70%. 2 
Complex i ty  of  the medica t ion  reg imen can over load a 
pat ient ' s  abili ty to c o m p r e h e n d  instructions, yielding 
confusion.  Medications may not be  appropr ia te ly  
pr ior i t ized by  the patient;  as-needed medicat ions  may 
be  taken wi th  greater  consis tency than scheduled  medi- 
cations. A pat ient  may take his bed t ime  stool softener  or 
an "as -needed"  nonsteroidal  anti- inflammatory agent  
regularly at the expense  of  his or her  scheduled  antihy- 

pertensive.  This can b e c o m e  a vicious circle: as a more  
complex  medica t ion  reg imen  leads to noncompl iance  
and therapeut ic  goals are not  attained, the pat ient  or 
physician may perce ive  a need  for larger doses or addi- 
tional medicat ions  to manage the  problem.  

Costs of  polypharmacy,  bo th  directly, via prescrip-  
tion costs, and indirectly, th rough hospitalizations for 
adverse drug events or t rea tment  failures due to non- 
compl iance ,  are a financial bu rden  for the individual 
and society. To the individual pat ient  who  may have no 
or only  partial  insurance coverage for prescript ions,  
medicat ion costs can be overwhelming.  Higher  medi-  
cation costs have been  associated wi th  an increased risk 
of  noncompl iance .  24 The month ly  cost of  an angioten- 
sin-converting enzyme inhibi tor  can wel l  exceed  that 
of  the electr ic  bill, and this may hinder  compl iance  
when  such choices  are forced on those wi th  l imited 
budgets  and fixed incomes.  Any medicat ion that is not 
absolutely necessary adds to these cost and compl iance  
issues. Insti tutional and societal  costs must  also be  con- 
sidered. Heal th  system resources can be squandered 
through increased clinic visits and hospitalizations be- 
cause of  drug-related morbid i ty  at tr ibutable to poly- 
pharmacy.  Ten percen t  to 17% of  hospital  geriatric ad- 
missions are related to adverse drug events. 7, 2~ Patients 
admit ted  for adverse drug events averaged 5.7 medica-  
tions versus 3.2 medicat ions for patients admit ted for 
other  reasons, clearly demonstra t ing the costs of  multi- 
p le  medicat ions.  7 In the Harvard Medical Practice 
Study (II) ,  drug-related compl ica t ions  were  the most  
f requent  adverse event, const i tut ing 19% of iatrogenic 
injuries. The authors related this to the quanti ty and 
variety of  medicat ions  in hospital ized patients. 26 Gry- 
monpre  and colleagues,  in a rev iew of  hospital admis- 
sions in pat ients  over  50 years of  age, noted that, of  
those pat ients  using medicat ion,  20% of  admissions 
were  direct ly at tr ibutable to undesirable  effects asso- 
ciated with  drug  therapy. Over  half of  these were  due to 
adverse drug reactions, and intentional  noncompl iance  
was the next  most  f requent  cause. 13 

PREVENTION AND TREATMENT 
OF POLYPHARMACY 

Numerous  studies have been  directed at influenc- 
ing and reduc ing  the costs of  prescribing,  27-33 but  few 
of  these have focused specifically on reducing poly- 
pharmacy.  Increasing awareness of  the p rob lem of  po- 
lypharmacy is the first step, but  mere ly  providing phy- 
sicians wi th  a medica t ion  list or  profile did not reduce  
prescr ibing in two control led trials. 31, 32 This is consist- 
ent wi th  related studies of  the impac t  of  peer  compari-  
son feedback on physician prescr ib ing trends33: wri t ten 
information alone is insufficient to influence prescrib- 
ing. Meyer and colleagues,  however ,  demonstra ted that 
a s imple  intervention,  consisting of a wri t ten notifica- 
t ion of  the dangers of  overmedica t ion  and a request  to 
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simplify regimens of polypharmacy patients, was as ef- 
fective as a more intensive intervent ion incorporat ing 
an individual review and recommendat ion  for each of  
these patients. 5 Other  studies have underscored  the ef- 
fectiveness of "counterdeta i l ing ,"  a face-to-face educa- 
tional session of  the physician by a clinical pharmacist,  
to reduce prescribing of targeted drugs, though these 
focused on cost containment,  not polypharmacy.  34 

Tamai and colleagues demonstrated that providing 
medicat ion profiles in conjunct ion wi th  consultat ion 

• by a clinical pharmacist  was effective in reducing pr  e- 
scribing in a control led trial in three general medicine  
clinics in a Veterans Administration teaching hospi- 
tal. 3s Independent  review of  targeted polypharmacy 
patients fol lowed by recommendat ions  to their  physi- 
cians by other  physicians 3 or clinical pharmacists 4, 36, 37 
has been demonstrated to reduce  prescribing for ambu- 
latory general medicine patients, and the latter method  
has also been shown to be cost-effective. 

As indicated above, physicians can be p rompted  to 
reduce  prescribing by wri t ten cues or consultation. 
Rather than addressing polypharmacy after it has oc- 
curred, however,  prevent ion should be the key; at the 
heart of this matter is the pa t i en t -phys ic i an  relation- 
ship and overall compliance issues. The patient needs 
to be a responsible partner in his health care; the pa- 
t ient  and physician together  need  to identify the prob- 
lem, decide on the process to manage the problem, and 
decide on the goals of treatment.  Compliance problems 
are preventable and can be influenced by the physician. 
Some of the risk factors for failure to fol low recommen- 
dations include inadequate communica t ion  be tween  
physician and patient, with resultant poor  pat ient  un- 
derstanding of  what  to do and why, 23 patient  be l ie f  that 
the problem is not  serious or that t reatment  is ineffec- 
tive, patient expectat ions of  failure or t reatment  side 
effects or patient percept ion  of  overmedicat ion,  thera- 
peut ic  benefits that are not immediately apparent  to the 
patient;x or a long-term, complex,  or costly medicat ion 
regimefi~. 3s-4°. Working collaboratively, the physician 
can develop a treatment plan, assess comprehens ion  of  
this plan, and set aside t ime in the fol low-up visit to 
reinforce and solve problems. By informing the patient 
of  what to expec t  from his or her  m e d i c a t i o n - - d e s i r e d  
outcomes as wel l  as side e f f e c t s - - a n d  that the results 
will be evaluated at the next  cl inic visit, the physician 
shares with the patient the control  of  the t reatment  
plan. On return, asking in a nonjudgmental  manner  
whether  the medicat ion was taken or not, and, if not, 
why  (COSt, side effects, doubt  of  need for medicat ion) ,  
is Crucial in determining the next  step. Any medicat ion 
should be started as a trial and discont inued if ineffec- 
tive or side effects are intolerable, so that the medica- 
tion is not "carr ied along" or, worse,  cont inued,  and its 
side effects managed with yet another  drug. If  the drug 
is effective, plans can be made to discontinue other  
less-effective medications. Substitute instead of  add on 

new medicat ions for one disease process whenever  
possible. 

Part of  the problem of  overprescribing is rooted  in 
patient  expectat ions of  receiving a prescr ipt ion for 
every symptom. Although educat ion may consume 
more t ime than writ ing a prescription,  by  discussing 
the potential  benefits and risks of  adding a new medica- 
tion to a regimen, the physician can make the patient a 
partner  in the decision making process. Consider 
d r u g - d r u g  interactions as well  as the drug's  side effect 
profile, impact  on compliance,  and cost to the patient.  
If there is any doubt,  don ' t  prescribe.  When possible, 
manage symptoms and diseases wi th  nonpharmaco- 
logic therapy. For example,  educate  patients with gas- 
t roesophageal  reflux on antireflux measures 41; encour-  
age p roper  sleep hygiene in patients complaining of  
insomnia. 42 

Prioritize the medicat ion regimen; stress the im- 
por tance  of the regular use of medicat ions to prevent  
problems or manage disease compared  wi th  those med- 
ications patients use on an as-needed basis for symptom 
relief. If the physician does not assist in priori t izing 
medications,  the patient  may do so independent ly ,  and 
the medicat ion prescribed for dyspepsia may be taken 
at the expense  of  the one prescribed for arrhythmia. Be 
sure that the patient  can tell you what  he or she is 
taking, when  the medications are taken, and why. In- 
c lude the purpose of  the medicat ion in the "Sig:" of  the 
prescription.  Share results of t reatment  and whe ther  or 
not you have achieved desired goals (e.g., control  of 
b lood  glucose, b lood  pressure, or cholesterol  level).  

There  are several ways to help  simplify drug regi- 
mens and facilitate compliance:  these include efforts to 
el iminate therapeut ic  duplication,  decreasing the dos- 
ing frequency,  and regular review of  the drug regimen 
(Table 3)- The goal should be to have each patient  on 
the least complex  drug regimen possible, given the 
constraints  of the medical  illness and symptoms in- 
volved and the cost of  therapy. Therapeut ic  dupl icat ion 
occurs  when  one drug could  take the place of  two or 
more  drugs, when  more than one drug is used to man- 
age a condi t ion wi thout  additional benefit,  or  when  the 
combinat ion  of  drugs prescr ibed potentiates the side 
effect profile or exacerbates the medical  condi t ion of  
the patient.  To eliminate therapeut ic  duplicat ion,  con- 
solidate therapy whenever  possible. For example,  use 
medicat ions to manage mult iple  diseases, such as a beta 
b locker  in a pat ient  with both  hyper tension and coro- 
nary artery disease, or an angiotensin-convert ing en- 
zyme inhibitor  in a patient with hyper tension and con- 
gestive heart  failure. Also consider  combinat ions that 
may be superfluous because of therapeut ic  duplica- 
tion: the combinat ion of sucralfate and H2 blockers,  for 
example,  has demonstrated no advantage over mono- 
therapy in e i ther  pept ic  ulcer  disease 43, 44 or reflux 
esophagitis.4S Avoid combinations that increase the po- 
tential for augmented side effects, e.g., a tr icylic anti- 
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depressant plus d iphenhydramine  for sleep; or the ad- 
dit ion of  lorazepam for daytime anxiety in a patient 
prescr ibed triazolam for insomnia. Pursue monother-  
apy w h e n  possible: when  a medicat ion fails, replace it 
wi th  another  agent rather than adding a second. Finally, 
avoid any medicat ion that may exacerbate  another  
p rob lem the patient  has, such as the use ofverapamil  to 
manage hypertension in a patient  known to have prob- 
lems wi th  constipation, or the use of  beta blockers in a 
patient  with underlying reactive airway disease. 

Decreasing the f requency  of  dosing may help  sim- 
plify the drug regimen and improve compliance.  Eisen 
et al. found that once- or twice-daily dosing improved 
compl iance  in hypertensive men significantly over 
three-times-daily dosing. 3s In the elderly,  once-a-day 
dosing may be of even greater importance to achieve 
compliance.  46-4s. Lower compl iance  levels with anti- 
hypertensive medicat ion result in less effective blood 
pressure control  46 and may lead to the addition of  an- 
o ther  antihypertensive agent. Therefore,  when  select- 
ing the optimal drug for the patient  at the least cost, 
consider  the medicat ion with the least f requent  dosing 
schedule.  When possible, avoid a regimen that includes 
twice-a-day, three-times-a-day, and four-times-a-day 
dosing frequencies  together;  if three-times-daily dosing 
is necessary for one medication,  adjust the other  medi- 
cations to coincide with this pattern. Some drugs that 
are f requent ly  administered in divided doses can be 
given less frequently;  for example,  spironolactone has 
an active metaboli te with a sufficiently long duration of 
action to al low once-daily dosing; bile acid-binding 
resins can be given to patients once  or twice rather than 
three times daily with meals as tolerance allows, with 
the added benefit of decreasing the oppor tuni ty  for 
binding interactions, which  reduce  absorption of con- 
current  medications. Consider the use of  sustained- 
release dosage forms in selected patients to reduce the 
complex i ty  of  a medicat ion regimen. Bear in mind, 
however ,  that these preparations tend to be more costly 
and therefore  could  provide a disincentive to compli- 
ance. Ask the patient which  would  be preferable when  
a more  expensive but  more convenient  agent is 
available. 

Regular review of  the drug regimen can help  pre- 
vent  problems associated with polypharmacy.  Review 
all medications the patient  is taking, not  only the ones 
you are prescribing. Important  questions to ask in- 
clude:  Are all agents still needed? Is the patient  using 
the medications as prescribed? Could the regimen be 
simplified? Interviewing the patient  with open-ended 
quest ions and review of  the refill history, if available, 
can assist in this. Medications should be priori t ized in 
order  of relative importance to achieve therapeutic  
goals; this will he lp  determine which  agents could  be 
el iminated first when  simplification is necessary. All of  
this, admittedly, is t ime-consuming in the context  of  a 
br ief  cl inic  visit. Incorporat ing a review of  medications 

into a review of  the problem list may al low these issues 
to be addressed more efficiently. For example,  address- 
ing issues of  noncompl iance  and goals for treatment of 
congestive heart failure can easily incorporate discus- 
sions of  diet  as well  as medication.  The assistance of a 
nurse or clinical pharmacist to educate  and review drug 
therapy wi th  the patient can decrease physician time 
commitment .  Of particular importance is to review and 
verify patient  understanding when  several medications 
have been changed at once  (additions, deletions, or 
dosage adjustments), which  commonly  occurs  in the 
hospital setting. 2 At outpat ient  visits, making as few 
changes at one  time as possible is preferable for evaluat- 
ing ou tcome (efficacy and side effects) at subsequent  
visits. Written instructions can be a helpful adjunct to 
verbal counseling. 4°, 49 Much of  the information given 
to the patient  verbally is not  recal led at a later time. A 
simple way to assist the patient in understanding his or 
her regimen is to make sure he or she has a current  
medicat ion list, including name, dosage, directions, 
and reason for taking the medication.  Again, a nurse or 
clinical pharmacist  can review this information with 
the patient and assist in identifying methods to facili- 
tate compl iance (such as taking the medicat ion with a 
daily activity such as toothbrushing; keeping the medi- 
cation in a highly used area of  the house instead of 
hidden in a drawer, with consideration to precautions 
when  chi ldren may be present; or the use of a reminder  
pi l lbox).  

An excel lent  way to review the medicat ion regi- 
men as taken by the patient is a "b rown bag session"; 
Colt and Shapiro described this method  of  " therapeut ic  
d~br idement"  to reduce polypharmacy. 7 Have the pa- 
tient bring in all medications at the next  clinic visit 
this is an excel lent  oppor tuni ty  for both physician and 
patient education.  The patient 's  comprehension of  and 
compliance with the prescribed regimen can be  effec- 
tively assessed in this fashion. Medications that are sel- 
dom used because of perceived lack of  efficacy or intol- 
erable side effects can be identified, as well  as those 
obtained from other  providers. This interview can also 
be conducted  by a clinical pharmacist.  

SUMMARY 

Polypharmacy occurs when  a medical regimen in- 
cludes at least one unnecessary medication. Factors that 
contr ibute  to this problem include: patient characteris- 
tics of increasing age, mult iple  medical problems, ther- 
apy expectations,  and decisions to self-treat; physician 
factors such as excessive prescribing; and system prob- 
lems of mult iple  providers and lack of  a coordinating 
provider.  Complications include increased adverse 
drug reactions and noncompliance,  which  can lead to 
increased hospitalization and associated costs. Poly- 
pharmacy can be avoided by patient educat ion and 
sharing the decisions for making the treatment goals 



JOURNAL OF GENERAL INTERNAL MEDICINE, Volume 8 (May), 1993 283 

a n d  p l a n .  T h e  m e d i c a t i o n  r e g i m e n  c a n  b e  s i m p l i f i e d  b y  

e l i m i n a t i n g  p h a r m a c o l o g i c  d u p l i c a t i o n ,  d e c r e a s i n g  

d o s i n g  f r e q u e n c y ,  a n d  r e g u l a r  r e v i e w  o f  t h e  d r u g  r e g i -  

m e n .  T h e  g o a l  s h o u l d  b e  t o  p r e s c r i b e  t h e  l e a s t  c o m p l e x  

d r u g  r e g i m e n  f o r  t h e  p a t i e n t  as  p o s s i b l e ,  w h i l e  c o n s i d -  

e r i n g  t h e  m e d i c a l  p r o b l e m s  a n d  s y m p t o m s  a n d  t h e  c o s t  

o f  t h e r a p y .  
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