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ABSTRACT

In the past, polypharmacy was referred to the mixing of many drugs in one prescription. Today polypharmacy 
implies to the prescription of too many medications for an individual patient, with an associated higher risk 
of adverse drug reactions (ADRs) and interactions. Situations certainly exist where the combination therapy or 
polytherapy is the used for single disease condition. Polypharmacy is a problem of substantial importance, in terms 
of both direct medication costs and indirect medication costs resulting from drug-related morbidity. Polypharmacy 
increases the risk of side effects and interactions. Moreover it is a preventable problem. A retrospective study 
was carried out at Bhopal district (Capital of Madhya Pradesh, India) in the year of September-November 2009 by 
collecting prescriptions of consultants at various levels of health care. The tendency of polypharmacy was studied 
and analyzed under the various heads in the survey. Available data suggests that polypharmacy is a widespread 
problem, and physician, clinical pharmacists and patients are all responsible. These risks can be minimized through 
identifying the prevalence of this potential problem in a high-risk population and by increasing awareness among 
patients and healthcare professionals. Physicians and clinical pharmacists have the potential to combating this 
problem through a variety of interventions such as reducing the number of medications taken, reducing the 
number of doses taken, increasing patient adherence, preventing ADRs, improving patient quality of life and 
decreasing facility and drug costs.
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INTRODUCTION

Although the term polypharmacy has evolved over time 
and is often used to mean many different things in different 
situations, its basic definition is quite simple, more drugs 
are prescribed or taken than are clinically appropriate.[1] 
The specific number of drugs taken is not itself indicative 
of polypharmacy as all of the drugs may be clinically 
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necessary and appropriate for the patient; however, as the 
number of prescribed drugs increases, so do the chances of 
Polypharmacy.[2] A 2002 US survey indicated that 25% of 
the overall population takes five or more medications per 
week.[3] When specifically considering the population 65 
years of age and older, this percentage increases to about 
50%, with 44% of men and 57% of women taking five or 
more medications per week and 12% of both sexes taking 
10 or more prescriptions per week.[4] The most worrisome 
consequence of polypharmacy is the occurrence of adverse 
drug reactions (ADRs), but increased drug costs and patient 
quality of life are also significant issues.[5,6] The elderly 
population, which often suffers from multiple chronic 
diseases requiring multiple medications, continues to 
increase. These patients are much more likely to experience 
Polypharmacy and its negative consequences, especially 
ADRs.[7-11]
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ADRs are one of the most troubling issues surrounding 
medication use in the elderly, as this patient population is 
more likely to have poor outcomes than others.[12] ADRs 
affect approximately 10-20% of hospitalized patients and 
around 7% of the general population; this number increases 
when the population of interest is limited to the elderly.[13, 14]

Definitions of polypharmacy
The term polypharmacy refers to the group of medications 
one person may be taking. It comes from two Greek root 
words: poly, meaning many, and pharmakeia meaning 
medicines or drugs. It is generally used when that one 
person is taking too many medications, or when the drugs 
have been prescribed by many doctors, and may not have 
been coordinated well. The definition of polypharmacy is 
still controversial.[15-17] One simple definition is based on 
the total number of different medications a patient takes 
concurrently.[18] Topical and herbal medications are generally 
excluded of this definition as they are often not included in 
the traditional methods of assessing prescription quality.[19]

Considering the large number of polypharmacy concepts, there 
is need of an agreement in relation to this definition to evaluate 
its frequency, control its occurrence and to identify the risk 
of adverse reactions associated with polypharmacy.[20] There 
are several reasons for polypharmacy:
1. As the population ages, polypharmacy increases. The 

elderly often required multiple medications to treat 
multiple health-related conditions.[21]

2. Patient with multiple comorbid medical conditions 
also required numerous medications to treat each 
condition. It is not unreasonable for patient with 
multiple comorbid medical conditions to be on 6-9 
medications to reduce his or her long-term risk for 
those conditions, i.e, diabetes conditions and coronary 
events.[22]

3. A recent hospitalization also puts patients at risk of 
polypharmacy. Medicines are started and stopped quite 
frequently during patient hospital stay.

4. Multiple doctors are prescribing medications for the 
same patient. Once a patient starts a medication, it is 
never discontinued.

5. Lack of patient education is the most common reason. 
Doctors do not inform patients or patients do not ask 
questions.

Polypharmacy is associated with suboptimal and 
inappropriate prescribing. Many medications that have an 
increased tendency to cause problems for older patients 
have been labeled as inappropriate drugs for this segment of 
the population. The simplest definition of an inappropriate 
drug is one that has greater potential to harm than to benefit 
the patient. It is difficult to state that any given drug should 
not be used in an elderly patient under any circumstances. 
High-risk medications do not cause problems in all elderly 

patients, but they do have an increased potential to cause 
problems.

Beers et al,[23] developed the following criteria for classifying 
a drug as inappropriate for use in elderly patients:
•  Specific medications or classes of medications that 

should not be used routinely in elderly persons. This may 
be due to lack of proven drug effect, a high likelihood 
of adverse drug effects, the potential for severe adverse 
effects, or a high potential for interaction with another 
drug or class of drugs.

•  Excessive dosages of medications used in elderly 
patients. Some medications for elderly patients are 
safe when used in lower doses but increase the risk of 
problems when used in higher doses.

•  Excessive dosing frequencies that would make 
compliance difficult for elderly patients. Because elderly 
patients tend to take multiple medications, it is best to 
prescribe medications that have once-daily dosing when 
possible.

• Extended duration of use of medications that 
were intended to be used for a limited time. Some 
medications, prescribed initially for a limited time, 
become unnecessary and therefore inappropriate if taken 
for long term.

Polypharmacy may occur when additional drugs are 
prescribed to treat the adverse effects of other drugs. 
This is known as the ‘prescribing cascade’.[23,24] Other 
suboptimal prescribing associated with polypharmacy 
includes prescription of more than one drug in the same 
class or prescription of a drug that interacts with or is 
contraindicated in combination with another of the patient’s 
medicines.[25]

Polypharmacy in of itself is not problematic. Consider, 
for instance, a patient with type 2 diabetes and existing 
coronary heart disease who has received a resent coronary 
sent for myocardial infarction. It is not unreasonable or 
uncommon for this patient to be on 6-9 medications to 
reduce his or her long-term risk for diabetes complications 
and secondary coronary events.[26-28]

Polypharmacy can, however, become problematic when 
negative outcomes occur. Polypharmacy has been shown 
to result in:
1. Unnecessary and/or inappropriate medication 

prescribing.
2. Increased risk for drug interactions and ADRs.[29]

3. Nonadherence.
4. Increased overall drug expenditures.

Polypharmacy is sometimes overlooked because the 
symptoms it causes can be confused with symptoms of 
normal aging or another disease. Sometime resulting in still 
more drugs being prescribed to tract the new symptoms. 
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Some signs that are caused by interactions between drugs 
or side-effects of drugs can include:[30,31]

• Tiredness, sleepiness or decreased alertness
• Constipation, diarrhea or incontinence
• Loss of appetite
• Confusion (all time or some time)
• Falls
• Depression or lack of interest in usual activities
• Weakness
• Tremor
• Hallucinations - Seeing or hearing things
• Anxiety or excitability
• Feeling dizzy
• Decreased sexual behavior
• Skin rashes

METHODOLOGY
A retrospective study was carried out in Bhopal district by 
collecting prescriptions of consultants at various levels of 
health care. Patients attending the clinics of consultants were 
approached at pharmacy shops and requested to show their 
prescriptions and by taking prior consent of the patients 
prescriptions were copied. This was a descriptive study that 
involved the administration of a bilingual (English/Hindi) 
questionnaire.

The bilingual questionnaire was specifically designed for 
this project in order to assessing polypharmacy among 
patients in the Bhopal region. Prior to use, the questionnaire 
was reviewed by a consultant with expertise in development 
of survey instruments. Information collected by the 
questionnaire included the following:
• Patient’s demography information
 Name of the patient, age, sex
• Name of physician, qualifications and specialization of 

physician.
• Date of prescription
• Current medical conditions
 Medical history of patient
 Signs and symptoms
• Current prescription medications (drug, dose, frequency, 

indication)
• Current drug products or nutritional supplements
• Dosage regimen

Questionnaires were completed through semi-structured 
interviews with patients at their respective health care 
centers and medical shops. Patients agreeing to participate 
in the study were asked to bring to the interview a list of 
all medications, or nutritional supplements that they were 
currently taking. They were also allowed to bring in the 
actual products if no list was available. Administration of 
the questionnaire was performed with the assistance of 
bilingual interviewers (B. Pharm students).

Q1

RESULT AND DISCUSSION
Based on the information obtained from the questionnaire, 
the tendency of polypharmacy was studied and analyzed 
under the following heads in the survey:
•	 Over prescribing, unnecessary use of drugs (to prescribe 

excessive or unnecessary medication that is not beneficial 
for patients).

•	 Repetitive drugs (drug prescribed in same prescription 
leading to the duplication), inappropriate drug 
combinations (medication is one that has greater potential 
to harm than to benefit the patient. or does not agree with 
accepted medical standards).

•	 Drug-drug interactions (the action of one drug upon 
the  effectiveness of another), food-drug interaction 
[Table 1 and Figure 1].

Over prescribing, unnecessary use of drugs
Of all prescriptions 2.38% (N=326) showed over 
prescribing. There was unnecessary (60%) use of tonics 
for the patients, multivitamin and tonics formed an integral 
part of all most all the prescriptions.

Metronidazole + Albendazole + Mebendazole were 
prescribed together for diarrhea infection indicating the 
misuse of antiamoebics.

Cotrimoxazole + Chloramphenicol + Ampicillin + 
Furoxone were prescribed for case of typhoid fever. Such 
multitherapy has resulted in the emergence of Salmonella 
typhi-resistant to many drugs in a number of Indian cities.

Figure 1: Graph showing data analysis and result of survey

Table 1: Data analysis and results
Polypharmacy 8.73%
Over prescribing, unnecessary use of drugs 2.38%
Repetitive drugs, inappropriate drug combinations 3.96%
Drug-drug interactions, food drug interaction 2.38%

N= Total number of prescriptions = 326



Rambhade, et al.: A survey on polypharmacy and use of inappropriate medications

Toxicology International  Jan-Apr 2012 / Vol-19 / Issue-171

Most cases of common cold are self-limiting and need 
management with symptomatic therapy. There is no 
therapeutic utility of routine administration of antibiotics 
because common cold is caused by virus. The antibiotics 
erythromycin and amoxicillin may be administered only if 
there is occurrence of fever.

Repetitive drugs, inappropriate drug combinations
Of all the prescriptions 3.96% (N=326) of the prescriptions 
showed repetition. One of the striking features of the study 
was the duplication of drugs in the prescription, which lead 
to inadequate dosage or quantities of drugs prescribed.

Anti-inflammatory drugs were repeated in the 
prescription e.g., Acetaminophen + Chlorpheriramine 
+ pseudoephedrine combination was prescribed twice as 
sinarest and rhinoset thrice a day for 3 days.

In the study carried, it was observed that two to three 
multivitamin preparations were prescribed in same 
prescription leading to the duplication.

It indicates adoption of polypharmacy promoting 
unnecessary use of tonics, overlooking drug interaction 
and increasing the cost of therapy and occurrence of side 
effects. In case of respiratory disorders there is an excessive 
use of cough mixtures which add to the cost of therapy.

Repetitive use of anti-allergic drugs was encountered in 
prescription of respiratory disorders e.g., Betamethasone 
was prescribed twice in the same prescription in case of 
respiratory infections.

A preparation containing Bromhexine + Dextromethorphan 
was prescribed for the same patient leading to over dosage 
of Bromhexine.

Drug-drug interactions, food drug interaction
Of all the prescriptions 2.39% (N=326) of the prescription 
showed drug-drug interactions.

Iron salts were prescribed with norfloxacin irrespective of 
the fact that iron salt decreases the absorption of norfloxacin.

Levofloxacin and Gatifloxacin were prescribed with NSAIDS 
like Paracetamol and Nimesulide without any notification 
to take precautionary measure against convulsive seizures.

Multivitamin preparation containing Iron may decrease the 
absorption of levofloxacin when coadministered.

Approaches to reducing polypharmacy
1. Maintain an accurate medication and medical history: 

Identify all medications, including any over the counter 
(OTC) therapies. Having a complete list of medications 

can deter a provider from adding on an additional 
therapy. Further, knowledge of a specific medication 
being used may explain a patient-specific symptom or 
complaint. For example, knowing a patient is on an opiod 
analgesic may explain why he or she has constipation. A 
complete history of the patient’s medical condition also is 
important. Identifying the patient medical history allows 
the pharmacist to identify inappropriately prescribed 
medications. For instance, metformin is not appropriate 
for patients with end-stage kidney disease.

2.  Link each prescribed medication to a disease state: 
Each medication should match a patient’s diagnosis. 
Any medication that does not match a diagnosis is 
potentially unnecessary, and an attempt to discontinue 
the medication should be made.

3.  Identify medications that are treating side effects: The 
use of multiple medications leads to a higher risk of side 
effects. When side effects occur, additional medications 
can be initiated to treat the side effect. A common example 
includes the use of laxatives to treat the medication side 
effect of constipation. Other examples include, Aricept 
(donepezil) to treat cognitive impairment caused by 
obybutynin, tolterodine, antihistamines, opiods and 
benzodiazepines. Discontinuing one drug that is causing 
a side effect can often lead to the discontinuation of 
several drugs.

4.  Reconcile medications upon discharge from hospital 
or skilled nursing facility: As mentioned above, a risk 
factor for polypharmacy includes recent hospitalization. 
The transfer of a patient from a hospital to his or her 
home is associated with adverse events and negative 
outcomes, most of which are related to changes in 
the patients drug therapy during treatment in these 
facilities. Evaluating a patients medications regimen 
and educating a patient upon discharge from a facility 
is likely to reduce duplicate therapy, inappropriate 
prescribing, and reduce unnecessary medication.

5. Taking preventions during prescription: The 
appropriateness of the medication for the patient and 
the potential for side effects must be considered. Any 
drug that is unnecessary, inappropriate, or has a high 
likelihood for causing side effects that would require 
additional therapy should be avoided.

CONCLUSIONS

The prevalence of polypharmacy among patients in 
the Bhopal region taking inappropriate prescription 
medications is 8.73% (N=29).

Of all prescriptions 2.38% (N=326) showed over 
prescribing drugs, 3.96% (N=326) showed repetition of 
drugs, 2.39% (N=326) showed drug-drug interactions.

Polypharmacy is a widespread problem, and physician, 
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clinical pharmacists, and patients are all responsible. 
Physicians are more ignorant to pharmacological 
interactions of the drugs rather indulged in the malpractices. 
Therefore, more number of orientation programs, 
continuing medical educations, etc. should be attended by 
the medical practitioners as a routine practice. Physicians 
need to be aware of the frequency of dosing and the total 
number of medications a patient has to take, and their 
bearing on compliance. Attention has to be given to the 
mechanism of action of the drugs, to avoid prescribing 
drugs with duplicate actions.

Patients may contribute to the problem by self-medicating, 
failing to follow prescribed directions, failing to report all 
medications or OTC products used, and borrowing or 
trading medication with other persons. Awareness of other 
therapies to which the patient subscribes is also essential. 
It is important to remember that the consequences of 
inappropriate polypharmacy can be particularly significant 
to an elderly patient’s well-being, financial security and 
ability to adhere to prescribed therapy.

A statement of polypharmacy is needed at this time in 
order to:
• Promote periodic evaluation of drugs for efficacy
• Reduce ADRs
• Heighten awareness of health professionals regarding 

principles of geriatric prescription.

Prevention of unnecessary drug therapy problem can 
be conducted through reduction of drug use. It is 
recommended to eliminate all medications without 
therapeutic benefit, goal or indication.
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