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INTRODUCTION 

Prescribing medication is one of the complex tasks in the 

management of any disease.1 Use of inappropriate 

medication is one of the major problems seen among 

elderly age group above 60 years who take more 

medication when compared to that of younger population.2 

Inappropriate prescribing has been defined as prescribing 

of medication that has more potential risk than potential 

benefit or prescribing that does not agree with the accepted 
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medical standard.1 Medication related problems are 

common, costly and often preventable in older adults 

which lead to poor outcome.3 Hospitalization cost due to 

inappropriate prescription was estimated to be $20 billion 

by FDA.2 Potentially inappropriate medication prescribing 

is prevalent among older population in whom the 

prevalence of chronic disease, disability and dependency 

is higher than younger adults.4 

According to 2011 census elderly population aged above 

60 years account for 8% of India’s population, roughly 93 

million people.5 Due to demographic transition the older 

age group above 60years is being rising which has led to 

rise in burden of non- communicable disease and challenge 

the health care delivery.5 The prevalence of hypertension 

has been increased by 30 times among the urban 

population over a period of 55 years and about 10 times 

among the rural population over a period of 36 years.6 It is 

the third most important risk factor leading to public health 

burden on cardiovascular health status and healthcare 

systems in India. About 57% of all stroke deaths and 24% 

of all coronary heart disease (CHD) deaths in India are due 

to hypertension.7 Though hypertension can lead to 

cardiovascular risk in elderly patient, blood pressure 

should not be excessively decreased since it can impair the 

target organ perfusion and also impair the autoregulation.8 

Hypertension in elderly patient should be treated carefully 

as they are more prone to adverse effects of 

antihypertensive drugs and have more comorbid disease 

and are at risk of orthostatic hypotension, dizziness and 

falls. Treating hypertension is more cost effective than 

treating the outcome of hypertension.9 Process or outcome 

measures like explicit (criterion based) or implicit 

(judgement based) indicators can be used to assess 

prescription appropriateness. Explicit indicators are 

developed from reviews, expert opinions that are usually 

drug or disease oriented which can be applied with little or 

no clinical judgement. Implicit indicators utilizes patient 

specific information and published evidence to assess 

prescription appropriateness, it is more sensitive.10 

In order to prevent adverse reactions in the elderly it is 

important to identify the pattern of inappropriate use of 

medicines in this population. There are certain medication 

assessment tools which can be utilized by the clinicians to 

evaluate rationality/appropriateness of medication 

regimens in elderly.11 To evaluate the appropriateness of 

drugs prescribed for elderly, Beers defined criteria for 

potentially inappropriate medicines in 1997 which was 

updated in 2003 later it was further updated by American 

Geriatric Society in 2012.12 Beer’s criteria were developed 

to improve prescribing practices for older adult patient in 

order to reduce or avoid potential risk and complication.  

Drugs are classified into three groups according to Beer’s 

criteria: 

• Drugs to avoid in older adults.  

• Drugs to be avoided in cases of specific drug-disease 

or drug syndrome interaction.  

• Drugs to be used with caution in older adults.  

The goal of the Beers Criteria is to improve the 

effectiveness and safety of prescription practices for 

geriatric patients.9 Inappropriate prescriptions can be 

avoided by identifying safer pharmacological alternatives 

and also utilizing non-pharmacological therapy that 

substitutes these medications, thereby highlighting that a 

“less-is-more approach” is often the best way to improve 

health outcomes in older adults.3 

Polypharmacy which is highly prevalent in elderly, lead to 

increased incidence of adverse drug reactions, drug 

interactions and compliance errors. The risk of 

polypharmacy increases with those taking more than five 

medications per prescription.11 The changes in the 

physiologic function with age and disease may be the 

reason for risk associated with medications. Changes in 

physiologic function due to either normal aging or 

underlying comorbid disease can make beneficial 

prescribing more challenging in this population.13 Quality 

and safety of prescribing in elderly patients is one of the 

global healthcare concern and efforts should be made to 

improve appropriateness of medication among this group 

of population.13 Since geriatric population is increasing 

and it is the age group who are more prone for chronic 

disease condition and are liable to be prescribed with 

inappropriate drugs which can lead to adverse drug effect. 

This study was done to assess the relationship between 

inappropriate medication use and its health outcomes in 

elderly hypertensive population. 

METHODS 

A prospective observational study was initiated after 

approval from the Institutional ethical committee and the 

study was done over a period of three months. All elderly 

hypertensive patients admitted to the hospital in Medicine 

Department, MIMS, Medical College Teaching Hospital, 

Mandya were enrolled for the study, after explaining the 

study requirement in the language they understand and 

after obtaining written informed consent.  

Wards of Medicine Department were visited, all elderly 

patients admitted with the history of hypertension for 

treatment were enrolled for the study. Data regarding age, 

relevant history, blood pressure recording, history of other 

comorbid illness was collected along with data regarding 

medication prescribed, effect of medication and outcome 

was collected in a predesigned proforma. Patient was 

followed up till discharge from the hospital. 

Statistical methods 

Data entry and analysis were done using the Statistical 

Package for Social Sciences (SPSS) for Windows software 

(version 20.0; SPSS Inc). Descriptive statistics was used 

for analysing data. 
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RESULTS 

Out of 117 elderly hypertensive patients analysed, 49 

(41.9%) were males and 68 (58.1%) were females               

(Table 1). 

Table 1: Demographic data. 

Gender Number (%) 

Males 49 (41.9%) 

Females 68 (58.1%) 

Total no. of prescriptions assessed 117 

Total no. of drugs prescribed 807 

Inappropriate prescriptions 101 (86.3%) 

Most of the elderly patients included in the study had 

associated co morbid illness like diabetes mellitus 

(48.7%), respiratory diseases (24.8%), cerebrovascular 

accident (30.8%), cardiovascular diseases (19.7%), fever 

(13.7%), anaemia (9.4%) etc (Figure 1).  

 

Figure 1: Number of patients with comorbid illness. 

 

Figure 2: Number of drugs per prescription. 

Total of 807 drugs were prescribed in total of 117 

prescriptions. Several drugs are prescribed concomitantly 

since most of the elderly patients present with comorbid 

illness. Polypharmacy was seen among 92% of 

prescriptions, out of 117 prescriptions <5 drugs were used 

in 6.8%, 5 -10 drugs were used in 89.7% and >10 drugs 

were used in 3.4% of prescription (Figure 2).  

On an average 6 drugs were prescribed per prescription, 

minimum of 3 drugs or maximum of 14 drugs per 

prescription were prescribed. Antihypertensive drugs like 

calcium channel blocker (52.1%), diuretics (42.7%), 

Angiotensin converting enzyme inhibitors (36.8%), β-

blockers (17.1%) and Angiotensin receptor blockers 

(11.1%) were commonly used (Figure 3).  

 

Figure 3: Various categories of antihypertensive    

drugs prescribed. 

Other groups of drugs that were used are GI drugs (17.1%), 

CVS drugs (12.8%), Antibiotics (11.5%), Respiratory 

system drugs (8.8%), Antihyperglycaemics (7.3%), 

Analgesics (5.5%), Vitamins (3.4%), CNS drugs (3.1%), 

Antihistamines (2.5%), Anticholinergics (0.7%), others 

(4%) (Table 2). 

Table 2: Different groups of drugs used. 

Drug group 
No. of 

patients 

Percentage 

(%) 

Antihypertensives 189 23.4 

Gastrointestinal drugs  138 17.1 

CVS drugs 103 12.8 

Antibiotics 93 11.5 

Respiratory system 71 8.8 

Antihyperglycaemics 59 7.3 

Analgesics 44 5.5 

Vitamins 27 3.4 

CNS 25 3.1 

Antihistamines 20 2.5 

Anticholinergics 6 0.7 

Others 32 4 

Total 807 100 

As per analysis using Beer’s criteria, out of 117 

prescriptions 101 were inappropriate. About 68.4% of the 
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certain disease conditions, 62.4% of prescriptions 

contained drugs that are to be avoided in elderly, and about 

23.9% of prescription drugs showed drug interactions. 

Aspirin (31.5%) was the commonly used drug among 

elderly patients with hypertension elderly that has to be 

avoided (Table 3).  

Table 3: Drugs prescribed that are to be avoided in 

certain disease condition. 

Disease 

Drugs prescribed 

that has to be 

avoided 

No. of 

patients 
 (%) 

Hypertension  Aspirin 35 31.5 

CNS disease  Ranitide 20 18 

Diabetes 

Amlodipine 24 21.6 

β blockers 7 6.3 

Phenytoin 4 3.6 

Steroid 2 1.8 

Thyroid hormone 1 0.9 

Kidney 

disease 

Cephalosporins 5 4.5 

Paracetamol 2 1.8 

COPD 

 

Cor-

pulmonale 

Furosemide 3 2.7 

Chlorpheniramine 4 3.6 

Atenolol 1 0.9 

Paracetamol 1 0.9 

Acid peptic 

disease 
Diclofenac 2 1.8 

Total  111 100 

Anticholinergic, ipratropium bromide (34.7%) was the 

commonly prescribed drug among the group of drugs that 

has to be avoided in the elderly (Table 4). 

Table 4: Drugs prescribed that has to be avoided                  

in elderly. 

Drugs prescribed that has to 

be avoided 

No. of 

patients 
(%) 

Anticholinergics 33 34.7 

Ipratropium bromide 27  

Dicyclomine 6  

Proton pump inhibitors 22 23.1 

Insulin -sliding scale  15 15.8 

NSAID’s 10 

10.5 Diclofenac  9 

Ibuprofen 1 

Antihistamines 8 8.4 

Sedative- hypnotics 7 

7.4 Benzodiazepines 6 

Barbiturates 1 

Total 95 100 

In our study Deriphylline and Ranitidine were prescribed 

together, which has shown drug interaction in elderly 

patients (Table 5). 

Table 5: Drug interaction. 

Drug interaction that was seen 

in the study 

No. of 

patients 
(%) 

Deriphylline + Ranitide 14 46.7 

Steroid + NSAID’s 10 33.3 

Antidepressant (Escitalopram)+ 

Sedative (zolpidem,  

Clonazepam) +Tramadol 

1 3.3 

Antidepressant (Escitalopram)+ 

Sedative (diazepam) 
1 3.3 

Tramadol + Chlorpheniramine 1 3.3 

Alprazolam+ Prochlorperazine 1 3.3 

Phenytoin+ Levetiracetam 1 3.3 

Furosemide+ Tamsulosin 1 3.3 

Total 30 100 

Laboratory derangement was also seen among 94 (80.3%) 

patients, about 38% patients showed increase in glucose 

level, decrease in haemoglobin was seen in 36%, about 

31% of them showed derangement in renal function test, 

electrolyte imbalance was seen in about 33% of patients. 

Adverse health effects like drug induced gastritis, 

electrolyte imbalance; metabolic dysfunction and renal 

impairment were seen in few patients because of 

inappropriate medication.  

DISCUSSION 

Hypertension is one of the most important treatable non-

communicable diseases in elderly population leading to 

morbidity and mortality. Since elderly patients are 

associated with multiple chronic diseases several drugs are 

prescribed concomitantly. Polypharmacy is associated 

with increased risk for adverse drug reaction as well as 

drug-drug and drug disease interaction.14 Inappropriate 

prescribing in advanced age may be due to altered 

pharmacokinetic and pharmacodynamics changes as well 

as age related physiological change in the body 

composition. lean body mass and total body water 

decreases with age, with a relative increase in total body 

fat, which can lead to a decreased volume of distribution 

for hydrophilic drugs whereas an increased volume of 

distribution for lipid-soluble drugs.5 

In our study polypharmacy was seen among 92% of 

prescriptions. Out of 117 prescriptions <5 drugs were used 

in 6.8%, 5 -10 drugs were used in 89.7% and >10 drugs 

were used in 3.4% of prescription. Study conducted by 

Gopinath S et al showed that 12% of population were 

prescribed with 2-4 drugs, 61.18% with more than 5 drugs 

i.e. with 5-8 drugs and 33.52% with 9-12 drugs. A very 

less percentage of the population (1.18%) had been 

prescribed with more than 12 drugs whereas 95.88% 

prescription was classified as major polypharmacy.15 

Polypharmacy that was seen in our study was mainly due 

to the comorbid illness in the elderly patient. In our study 

Antibiotics were prescribed in 79.5%, antiulcer drugs 

(66.7%), nebulisation (23.9%), ranitidine was commonly 
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prescribed antiulcer drug. Antihypertensive drugs like 

calcium channel blocker (52.1%), diuretics (42.7%), 

Angiotensin converting enzyme inhibitors (36.8%) were 

commonly used, whereas Gopinath S et al showed in their 

study that Antibiotics were prescribed in 62.35%, anti-

ulcer drugs (61%), anti-anxiety drugs (48%), Etophylline 

and theophylline combination (65%) was widely used in 

geriatrics population. Amlodipine (42%), losartan 

potassium, (34%) and Ramipril (12%) commonly used 

antihypertensive agents. Proton pump inhibitor especially 

pantoprazole was the commonly prescribed anti-ulcer drug 

(74%).15  

Zaveri HG showed in their study that 23.6%, elderly 

patients received potentially inappropriate prescription of 

at least one drug.11 In our study inappropriate prescription 

was seen among 86.3% of elderly patients. Abinash P et 

al, in their study showed that Cardiovascular disorders 

(27.65%) were most common, followed by endocrine 

system disorders (20.16%), infectious diseases such as 

malaria, pneumonia, etc., (16.57%), and digestive system 

disorders (11.78%).16 In our study diabetes mellitus 

(48.7%) was most common co morbid illness followed by, 

respiratory diseases (24.8%), cerebrovascular accident 

(30.8%), cardiovascular diseases (19.7%), fever (13.7%), 

anaemia (9.4%). According to Chen et al and Oliveria et al 

studies, the common inappropriately prescribed classes of 

drug among the elderly are sedative- hypnotics (18.6%) 

and muscle relaxant (17.5%) followed by antiplatelet 

agents (10.3%), antihistamines (9.3%), antispasmodics 

(9.3%) and alpha-blockers (8.2%).17 In our study 

Anticholinergics (34.7%) and Antiplatelet (31.5%) drugs 

were the most commonly prescribed inappropriate drug 

followed by Proton pump inhibitors (23.1%), NSAID’s 

(10.5%), Antihistamines (8.4%). The extent of treatment 

and control of hypertension is inadequate among the 

elderly patient in spite of population being aware of the 

condition. There is a requirement of rigorous method to 

examine the prescription appropriateness and their clinical 

outcomes at larger system and policy levels.15 

Inappropriate prescribing of medicines in elderly people is 

associated with increased morbidity and mortality, 

increased cost, and decreased quality of life hence it is one 

of the major challenges for the prescriber to prescribe 

safely and effectively among elderly.11 Though the half of 

the drug consumption is by the elderly population of the 

society there are no well-designed guidelines for 

prescribing among elderly which urges a need for rational 

drug therapy.18 In order to prevent polypharmacy, 

healthcare professionals should take utmost care and also 

should be aware of the risks of inappropriate medication 

and evaluate all medications at each patient visit.19 

CONCLUSION 

Inappropriate prescribing is quite prevalent in general, 

particularly in elderly patients which needs attention of the 

health care providers. Use of inappropriate medication 

among elderly is mainly because of the co morbid illness 

associated with the primary disease which leads to 

polypharmacy. Though efforts are being made to improve 

the quality of medication prescription among elderly 

persons, inappropriate prescriptions are common which 

leads to increased use of healthcare resources and also poor 

health outcomes among patients. Better actions have to be 

taken to reduce medication errors and improve the quality 

of health care for the elderly. A regular review of 

medication chart by the clinical pharmacist may reduce the 

polypharmacy and inappropriate medication use and 

reduce the cost of the therapy and benefit the patients. It is 

also necessary to improve the geriatric care as this age 

group possesses risk for more diseases and medication use. 

Multidisciplinary approach, involving physicians, nurses 

and pharmacists working as team may help in bringing out 

rational drug use in geriatric population.  
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