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INTRODUCTION 

Drugs therapy in elderly is challenging, because of 

pharmacokinetic changes of ageing which often results in 

drug-drug interactions leading to disproportionately high 

rate of ADRs. ADRs are responsible for 3%-13% of all 

the admissions and complicate 5%-20% of hospital stay 

in patients aged more than 65 years.
1 

Age-related poly-

pathology often demands multiple medications giving 

rise to polypharmacy among elderly. Polypharmacy 

increases the risk of drug-related events such as falls, 

confusion and functional decline in elderly. 

Polypharmacy, in-turn increases the risks of negative 

health outcomes like drug interactions, ADRs, hospital 

admission leading to economic burden. Previous studies 

have reported depression, cumulative co-morbidity; 

inappropriate prescribing practice and selected chronic 

conditions like diabetes mellitus and congestive heart 

failure as the Positive correlates of polypharmacy.
2 

The 

other factors negatively influence polypharmacy were 

identified to be smoking, alcohol consumption, cognitive 

ability, physical status and ADRs before admission.
3
 

Identifying the predictors of polypharmacy in elderly will 

help to frame interventional strategies to rationalize the 

prescribing practices. 

Psychological well-being is considered as one of the 

important index of successful aging. Elderly population 

often succumbs to depression because of multiple 

medical ailments or individual's self-perceived health.
4 

The association of depression and polypharmacy appears 

to be bidirectional. Depression was found to be a main 
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determinant of drug consumption in Australian home-

dwelling people aged over 59.
5
 Therefore physicians need 

to identify the determinants of depression before 

prescribing for elderly as they are susceptible to develop 

many complications of drug therapy.  

To the best of our knowledge, there are no studies in 

India analyzing the determinants of polypharmacy among 

elderly and exploring its association with depression. 

Hence the present study was undertaken. 

METHODS 

Settings and study design 

This cross-sectional study was conducted in the 

department of Medicine at Bangalore Medical College 

and Research Institute, Bengaluru.  

Study population 

100 consecutively selected patients aged >60 years who 

gave consent voluntarily were enrolled in the study. 

Patients with diagnosis of depression or anxiety, those 

who are on antidepressant/anti-anxiety medications and 

those who failed or unable to complete 15-item GDS 

scale were excluded from the study.  

Data collection 

All relevant data of the patients regarding demographic 

details (age, gender, smoking and alcohol consumption), 

clinical characteristics (medical diagnosis, co-morbid 

illness, number of co-morbidity) and drug details 

(prescribed drugs, no of drugs) were recorded in pre-

designed case record forms. Each drug was considered 

only once during drug data analysis. Explanatory 

variables like age, gender, smoking and alcohol 

consumption and cumulative co-morbidity (>4 medical 

diagnosis) were considered to determine the correlates of 

polypharmacy. The study was commenced after obtaining 

Institutional Ethics Committee approval. Informed 

consent was taken from all the participants. The study 

was conducted in compliance with the Declaration of 

Helsinki and Indian Good Clinical Practice (GCP) 

guidelines. 

Assessment tools 

Depression was assessed by using 15 items Geriatric 

Depression Scale, where GDS ≥6 will be considered as 

depressed. Co-morbid illnesses were diagnosed using 

International Classification of Disease–10 (ICD-10).
6
 

Statistical analysis 

Descriptive statistics like number, percentage were used 

to analyse the demographical and clinical characteristics. 

Mean±standard deviation was used for the continuous, 

parametric variables and median and interquartile range 

for the continuous non parametric variables. Chi-square 

test or Fisher’s exact test was used to determine the 

association between the demographical, clinical and 

laboratory variables with the number of drugs (<4 drugs 

and ≥ 4 drugs) and GDS score {<6(no depression) and ≥6 

(depression)}. Odds ratio (OR) and 95% confidence 

interval (CI) of each correlate was analysed to identify 

the potential predictors of polypharmacy and depression. 

Multiple logistic regression model was used to analyze 

the predictors of polypharmacy (≥4 drugs prescribed) 

among elderly patients. After that regression model 

(adjusted odds ratio [OR]) was adjusted for age and 

gender to eliminate the effect of confounders. Statistical 

analysis was done by using Statistical software package 

STATA/IC version 12.1. P <0.05 is considered as 

significant. 

Ethics 

The study was commenced after obtaining Institutional 

Ethics Committee approval. Informed consent was taken 

from all the participants. The study was conducted in 

compliance with the Declaration of Helsinki and Indian 

Good Clinical Practice (GCP) guidelines. 

RESULTS 

Demographic data analysis 

Among the 100 patients enrolled in the study majority of 

the subjects were belonged to the age group of 61-70 

years (74%) with mean age 68.01±6.26 years. Our study 

showed female preponderance (64%). Majority of the 

participants were non-drinkers and non-smokers (56%) 

with 22% being both alcoholic and smokers as shown in 

Table 1. 

Table 1: Depicting the demographic features of the 

study group (n=100). 

Characteristics Number (%) Mean ± SD 

Age (years) 

61 – 70 74 (74.00) 68.01±6.26 

71 – 80 21 (21.00)   

81 -90 5 (5.00) 

Gender 

Male 36 (36.00)  

Female 64 (64.00)  

Habits 

Alcohol 11 (11.00)  

Smoking 11 (11.00)  

Both 22 (22.00)  

No 56 (56.00)  

Clinical characteristics 

On analysis we found that 43% of the elderly participants 

had >4 cumulative co-morbidity with mean no of co-
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morbidity 3.49±1.52 per patients. High no of cumulative 

co-morbidity lead to higher drug utilization (>4 drugs–

73%) with mean no drugs 5.29±2.40 per patients. 

Majority (68%) of participants had depressive disorders 

with mean GDS score 6.92+2.44 as given in Table 2. 

Table 2: Showing clinical characteristics (n=100). 

Variables   Number (%) Mean±SD 

No. of drugs    

<4  27 (27.00)  5.29 ± 2.40 

≥4  73 (73.00)  

GDS score     

<6  32 (32.00)  6.92 ± 2.44 

≥6  68 (68.00)  

Cumulative co-

morbidity 
   

<4  57 (57.00) 3.49 ± 1.52 

≥4  43 (43.00)  

Association of polypharmacy with age, gender and 

habits 

Polypharmacy was noted 1.3 times and 1.8 times more 

among patients aged between 61-70 years and 81-90 

years respectively. Negative association was found with 

polypharmacy among patients aged between 71-80 years. 

Occurrence of polypharmacy was 1.17 times higher 

among elderly males; on the contrary females were 

negatively associated with polypharmacy. Alcohol and 

Smoking habits were negatively associated with 

polypharmacy as presented in Table 3.  

Association of polypharmacy with co-morbidities 

Cumulative –co-morbidity was strongly associated with 

polypharmacy (OR-3.56, p <0.05). Polypharmacy was 

observed 2.3 times more among elderly patients with 

hypertension, 2 times more with diabetes, 3.67 times 

more with ischemic heart disease, 1.9 times more with

 

Table 3: Depiction of correlates of polypharmacy. 

 

Characteristics 
 No. of drugs used (%) 

 OR  95% CI 
<4 drug users (n=27) ≥4 drug user (n=73) 

Age in Years     

61 – 70 21 (77.78) 53 (72.60) 1.3 0.42-4.5 

71 – 80 4 (14.81) 17 (23.29) 0.57 0.12-2 

81 – 90 2 (7.41) 3 (4.11) 1.85 0.14-17 

Gender     

Male 9 (33.33) 27 (36.99) 1.17 0.42-3.2 

Female 18 (66.67) 46 (63.01) 0.85 0.42-3.2 

Cumulative co-morbidity      

≥4 6 (22.22) 37 (50.68) 3.56 1.2-12 

Alcohol     

Yes 9 (33.33) 24 (32.88) 0.97 0.35-2.8 

Smoking     

Yes 18 (66.67) 47 (64.38) 0.90 0.31-2.4 

Hypertension      

Yes  7 (25.9) 33 (45.2) 2.3 0.82-7.3 

Diabetes      

Yes  13 (48.1) 36 (49.3) 2 0.84-4.9 

Ischemic Heart Disease      

Yes 1 (3.7) 9 (12.3) 3.62 0.46-166 

Dyslipidemia      

Yes  1 (3.7) 5 (6.8) 1.9 0.19-93 

Chronic Obstructive Pulmonary disease 

Yes  1 (3.7) 4 (5.5) 1.5 0.13-77 

GDS score >6     

Yes 16 (59.3) 52 (71.2) 1.7 0.6-4.7 

 

dyslipidemia and 1.5 times more with chronic obstructive 

pulmonary disease. Polypharmacy was noted 1.7 times  

 

 

 

higher among the elderly patients with depression as 

presented in Table 3.  
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Table 4: Correlates of GDS score among elderly. 

 

Characteristics GDS Score (%) OR 95% CI 
<6 (n=32) ≥6 (n=68) 

Age (in years)     

61 – 70 25 (78.13) 49 (72.06) 0.72 0.22-2.1 

71 – 80 5 (15.63) 16 (23.53) 1.53 0.5-6.4 

81 – 90 2 (6.25) 3 (4.41) 0.69 0.07-8.7 

Gender     

Male 13 (40.63) 23 (33.82) 0.74 0.28-1.9 

Female 19 (59.38) 45 (66.18) 1.3 0.51-3.5 

Cumulative co-morbidity     

≥4 13 (40.63) 30 (44.12) 1.2 0.45-2.9 

Alcohol     

Yes 7 (21.88) 26 (38.24) 2.1 0.78-6.78 

Smoking     

Yes 7 (21.88) 26 (38.24) 2.1 0.78-6.78 

Hypertension      

Yes  16 (50) 24 (35.2) 0.56 0.21-1.3 

Diabetes      

Yes  19 (59) 30 (44.1) 0.54 0.21-1.3 

Ischemic Heart Disease      

Yes 2 (6.3) 8 (11.8) 1.9 0.36-20.3 

Dyslipidemia      

Yes  2 (6.3) 4 (5.9) 0.93 0.12-10.9 

Chronic Obstructive Pulmonary disease  

Yes  2 (6.3) 3 (4.4) 0.69 0.07-8.7 

Drug user     

≥4 21 (65.63) 52 (76.47) 1.7 0.6-4.7 

 

Association of GDS scores with age, gender, habits 

and co-morbidities 

Occurrence of depression was 1.53 times higher among 

the patients aged between 71-80 years. Negative 

association with depression was noted among patients 

aged between 61-70 years and 81-90 years. Incidence of 

depression was 1.3 times higher among females, while 

male gender was negatively associated with depression. 

Occurrence of depression was 2.1 times higher among 

elderly alcoholics and smokers as shown in Table 4. 

Association of polypharmacy with co-morbidities 

Depression was 1.2 times higher among elderly with 

cumulative co-morbidity (>4). Depression was 1.9 times 

more common among the elderly patients with ischemic 

heart disease. Depression was negatively associated with 

dyslipidemia, chronic obstructive pulmonary disease, 

hypertension and diabetes as given in Table 4.  

Predictors of polypharmacy 

The logistic regression model showed that those patients 

with GDS score ≥6 have 1.54 times more risk of 

encountering with polypharmacy. OR and corresponding  

95% CI were calculated after adjusting for age and 

gender which indicated the similar risk pattern (odds ratio 

and 95% CI 1.54 (0.59–4.01). Elderly patients with 

cumulative co morbidity (≥4 diagnoses) had significantly 

higher chance of utilizing 4 or more no. of drugs (OR- 

1.52, CI of 1.08–2.11, p <0.05) as given in Table 5. 

Table 5: Predictors of polypharmacy. 

Characteristics OR 95% CI p value 

Cumulative 

comorbidity 
1.51 1.07-2.13 0.018 

GDS score≥6 1.54 0.59-4.01 0.378 

P<0.05 considered as significant 

DISCUSSION 

The purpose of this study was to determine the correlates 

of polypharmacy in elderly patients with special 

emphasis on association of polypharmacy with 

depression.  

Among the elderly patients enrolled in the study, 74% 

were between 61 to 70 years with Female preponderance 

(64%). A study by Ayesha R from the same centre in 

2010, noted 66% from 60-69 years age group and male  
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preponderance.
7 

This result may indicate improving 

health awareness among female elderly population. 

Another study from Taiwan also indicates female 

preponderance of 61%.
8
 

Polypharmacy was noted among 73% with the average 

number of 5.29±2.4 drugs per prescription. A study by Al 

Ameri et al in UAE reported that 89% of the study 

population received more than five drugs and increasing 

age and comorbidities were the main correlates of 

polypharmacy.
9
 Ayesha et al noted 8.42±2.4 drugs per 

prescription in the same center.
7
 The reduction in the 

average number of drugs per prescription indicates efforts 

towards optimization of therapy among elderly in our 

center. As polypharmacy increases the risk of adverse 

drug reactions and potential drug-drug interactions in 

elderly, efforts should be made to rationalize prescribing 

practices.  

Cumulative co morbidities ≥4 was noted among 43% of 

the patients. The most common co-morbidities associated 

were hypertension, diabetes mellitus, COPD, Ischemic 

heart disease, thyroid disorders, epilepsy, upper GI 

distress, chronic constipation and skin disorders. This 

reflects the general affliction pattern in Indian elderly 

patients with cardiovascular disorders taking the lead. Al 

Ameri et al from UAE reported a significant association 

of hypertension, dyslipidemia and diabetes with 

polypharmacy in elderly.
9
 

GDS score of ≥6 indicating depression was seen among 

68% of the patients. Pilania et al from India in 2013 

reported overall prevalence of geriatric depression as 

22%.
10

 Rising prevalence of chronic non-communicable 

diseases, societal modernization and marginalization of 

elderly population may impose detrimental impact on the 

psychological health of the elderly leading to higher 

incidence of depression among them. 

In this study, we evaluated the variables associated with 

polypharmacy in elderly as in Table 3. The positive 

correlates were found to be higher age group of 81-90 

years, males, cumulative comorbidities ≥4, mainly 

hypertension, diabetes, IHD, dyslipidemia and COPD. 

GDS scores of ≥6 indicating depression was also found to 

be positively associated with polypharmacy. Study of 

global ageing and adult health (SAGE) conducted in 

association with WHO in India in 2007, revealed a 

prevalence of 4.2% of polypharmacy among elderly in 

India. Increasing age, males, self-reported bad health, 

diabetes, depression and hypertension were noted to be 

the main predictors of polypharmacy in SAGE.
11

 Hajjar 

et al conducted a review of literature (1986 to 2007 

MEDLINE database) on polypharmacy in elderly in 2007 

and reported that increased age, white race, education, 

poorer health, depression, hypertension, diabetes, asthma, 

anaemia, angina, osteoarthritis, gout, diverticulosis were 

mainly associated with polypharmacy.
12

 

A systematic review by Achala et al reported that 33% of 

the urban and 25% of the rural Indians are 

hypertensives.
13

 The study also states that India harbours 

17.8% of the hypertensives in the world. Veena et al from 

Bengaluru noted anti hypertensives as the second highest 

group (10%) to contribute for polypharmacy in elderly.
14 

Fadare et al from Nigeria reported 30.6% of the 

prescriptions were anti hypertensives in elderly.
15

 We 

noted that Hypertension increases the risk of 

polypharmacy by 2.3 times. 

Diabetes which is a potential epidemic in India harbours 

62 million diabetics presently, which is projected to 

increase to 72.4 million by 2030.
16 

In the present study, 

we noted that elderly with diabetes had twice the risk of 

encountering polypharmacy. A review by Good et al 

states that need for tight glycemic control and co-

exisiting conditions like hypertension, dyslipidemia, 

coronary artery disease and neuropathy mainly contribute 

towards polypharmacy among elderly diabetics.
17

 

In the present study, patients with IHD had 3 times more 

risk of encountering polypharmacy. Vyas et al from USA 

estimated the rate of polypharmacy in three chronic 

condition cluster and reported that individuals with 

cardiometabolic disease cluster (hypertension, diabetes, 

heart diseases) only had higher association with 

polypharmacy as compared to musculoskeletal cluster 

only (osteoporosis, arthritis) and respiratory cluster only 

(COPD, asthma).
18

  

The negative correlates of polypharmacy were alcohol 

and smoking habits. The same was reported by Antonelli 

et al from Italy in a study to evaluate the correlates of 

polypharmacy in elderly.
2
 Under-reporting of the medical 

problems and under-treatment of medical ailments 

commonly seen among patients with smoking and 

alcohol addiction could be responsible for their negative 

association with polypharmacy. Geriatric depression has 

been noted as a correlate of polypharmacy in elderly, as it 

negatively affects the perception of the disease status. 

Hence, we evaluated the variables associated with 

depression among elderly as in Table 4. Increase in age, 

polypharmacy, cumulative comorbidities ≥4, mainly 

ischemic heart disease, smoking and alcohol habits 

increased the odds of encountering depression among 

elderly. A study conducted by Anwar et al in Karachi 

reported a prevalence of geriatric depression as 40.6% 

with a higher preponderance in women which matches 

with our results (66% vs 34% females).
19

 

Smoking was found to be associated with GDS score >6 

(38% vs 21%) in the present study as reported by Stafford 

et al in Melbourne, Australia. The reciprocal relationship 

between smoking and depression could be because of its 

addictive action via the dopaminergic reward pathway 

that plays a key role in depression. Smoking is known to 

dysregulate the striatal D2 receptor leading to depressed 

mood.
20

 

In the present study GDS score of ≥6 was commonly 

observed among those with ≥4 diagnoses (41% vs 44%). 

Antonelli et al from Italy also noted a strongly 



Srivatsa S et al. Int J Basic Clin Pharmacol. 2016 Oct;5(5):1984-1990 

                                    International Journal of Basic & Clinical Pharmacology | September-October 2016 | Vol 5 | Issue 5    Page 1989 

association with co-morbidity (32.7% patients with ≥4 

diagnoses vs 24.7% patients with ≤4 diagnoses, p 

<0.001). A study conducted by Wong et al in Hong-Kong 

also found increased odds of having clinically relevant 

depressive symptoms as the number of chronic medical 

condition increases (OR-1.27; 95% CI-1.16–1.39).
2,21

 

Multiple co-morbidities at older age can impose a 

negative impact in their mental health leading to 

depressive symptoms. A retrospective review of 

>875,000 patients in long-term care by Macready et al 

from American Geriatric Society also inferred 

polypharmacy as a determinant of depression in elderly 

patient. The review showed that risk of depression was 

significantly increased when patients were taking at least 

nine medications (OR-1.9).
22

 This suggests polypharmacy 

might negatively affect the perception of disease status 

leading to depression.  

Limitations in our study were inevitable as it was done as 

a cross sectional analysis. We could not assess the 

severity of co morbid illnesses, which also contributes to 

the pathogenesis of depression in elderly. Larger sample 

size and prospective design would have been better to 

generalize the results. 

CONCLUSION 

We noted polypharmacy in 73% of the elderly patients 

enrolled in the present study. A significant association of 

polypharmacy was noted with cumulative comorbidities 

especially hypertension, diabetes and IHD. 68% of the 

elderly had GDS score ≥6 and was one of the factors 

linked with polypharmacy. Strategies to optimize the drug 

therapy in elderly can be designed based on the 

determinants identified in the present study. 
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