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Abstract

Introduction: Patients with advanced age and with 4 chronic diseases 
were the most likely to use highest health care services. Polypharmacy and 
pDDIs are independently associated and consequences significant health 
burden in older patient. The objectives of the study were to study poly-
pharmacy and pDDIs among geriatric patients on follow-up.

Design, setting and participants: Hospital based prospective cross-sec-
tional study design was conducted at Dessie comprehensive specialized 
hospital which is located in Ethiopia from November 01, 2021 to Feb-
ruary 2022. Finally 210 patient charts fulfills the inclusion criteria were 
enrolled. Patient demographic information, patients’ medical conditions 
and medication-related information were collected by using structured 
data abstraction tool. Polypharmacy was considered if the patient took 5 
or more drugs together. Micromedex® drug interaction checker was used 
to identify potential drug-drug interactions.

Result: In this study, medical records of 210 patients with chronic disease 
conditions on follow up were collected. The mean age was 70.78 ± 5.996 
years. The men number of drugs prescribed was 3.40 ± 2.86, the mag-
nitude of polypharmacy (5 or more drugs) were 22.4% (47). Significant 
association was observed between polypharmacy and patients on cardio-
vascular disease and infectious disease. Atleast one potential drug-drug in-
teractions observed in 144 (68.6%) patients with an average of 25.2 ± 38.6 
and 458 total potential drug-drug interactions were identified. Majority of 
potential drug-drug interactions 264 (57.6%) were moderate and the rest 
194 (42.4%) were major in nature. Pharmacodynamics 238 (52%) mecha-
nism of interaction accounts the highest frequency. Age, sex, and number 
of drugs prescribed showed significant contribution for the occurrence of 

potential drug-drug interactions.

Conclusion: Polypharmacy and potential drug-drug interactions are high-
er in magnitude and might consequence significant health and economic 
burden.
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Introduction

Prevalence of people aged 60 years and above will be 1 
in 6 in 2030 and by 2050, will doubles (2.1 billion). The 
world’s 65 years and-older population will twofold by the 
year 2050. Ageing is associated with biological changes, 
physiological changes, and numerous medical conditions 
general geriatric syndromes which is described as common 
health problems include frailty, functional impairment, 
falls, malnutrition, depression, poly pharmacy, and cogni-
tive impairments, hearing loss, vision problems, back pain 
and osteoarthritis, chronic obstructive pulmonary disease, 
diabetes mellitus, depression and dementia re common dis-
eases.

There is no standard definition for polypharmacy, the most 
commonly used once is prescribing of 5 or more medica-
tions at once, this definition includes over-the-counter, pre-
scription and/or traditional and complementary medicines. 
Numerical definition of polypharmacy may not be the exact 
indictor for elders because of direct relation of number of 
drugs with number of comorbidities. Polypharmacy is not 
always inappropriate, may be indicted for prophylaxis of 
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drug side effects, increased disease control for comorbid-
ities and for minimization of several symptoms but there 
may be pronounced demerits of higher risk of drug-drug 
interaction, higher incidents of adverse drug reaction, risk 
of non-adherence, medication error risks and higher costs 
for the patient [1].

Because of multiple health conditions in aged patients, the 
use of several medications is unavoidable. Drug therapy for 
elderly requires special concern on the age related changes 
in drug pharmacokinetics and sensitivity profile [2]. Due 
to a reduced in renal function; decrease in water content 
of the body, increase fat content; the distribution volume 
of hydrophilic drugs may reduce in the elderly, resulting 
in increased plasma concentrations. Whereas the distribu-
tion volume of lipophilic drugs is increased, their plasma 
concentrations may decrease, as age increase, people usu-
ally have more health problems that lead to more medi-
cations than younger people do. Because of this, elders 
are more likely to develop serious drug-drug interaction. 
Having more than one disease and polypharmacy is a ma-
jor problem for elder patients. Healthcare costs are greatly 
increased, due additional increased in specialist physician, 
emergency department visit, and admissions as chronic 
condition pronounced. As a result, older patients prone 
for deterioration of quality of life, more expenditure, poor 
medication adherence, symptom control and optimal care 
[3].

A drug-drug interaction is a change in the action of a drug 
caused by concomitant administration with another drug. 
The risk of drug-drug interaction increases with the number 
of drugs prescribed. Patient morbidity from drug interac-
tions can be addressed. Harm may result from either an in-
crease in the drug’s toxicity or a decrease in its therapeutic 
efficacy [4].

Older people who live at home have a high prevalence 
of polypharmacy and potential Drug-Drug Interactions 
(pDDIs). In older persons with CVD, polypharmacy, hy-
per-polypharmacy, and significant pDDIs are particularly 
common. In order to avoid hazardous drug responses and 
poor health outcomes, clinicians should carefully monitor 
patients’ drug records and modify therapy as necessary.

Polypharmacy and comorbidities were contributory factors 
for hospital admissions [5]. At least one pDDI is present in 
two thirds of aged people. They have a 4 times increased 
chance of developing pDDIs, elderly individuals taking 
5 or more drugs need to be closely monitored. A crucial 
part of a pharmacist’s job is to identify and avoid hazard-
ous pDDIs, and the clinical pharmacist is responsible for 
monitoring potential DDIs and adjusting dosage or therapy 
as necessary. Polypharmacy was found to be a significant 
predictor of pDDIs in the study. In high-risk populations 

like senior patients, rational prescribing and the use of in-
formation technology can help to improve pharmaceutical 
safety [6].

There is a high possibility of drug interactions with a risk of 
adverse events in vulnerable elderly individuals. The most 
important drug interactions were observed with drugs fre-
quently used in clinical practice. Patients at risk for drug 
interactions should be closely monitored and awareness 
raised those over-the-counter drugs may cause drug inter-
actions [7]. Drugs acting on the cardiovascular system, in-
cluding low dose aspirin, diuretics, angiotensin converting 
enzyme inhibitors, calcium channel blockers, beta blockers 
and digoxin; were more often than not involved in potential 
drug interactions. Patients with advanced age and with 4 
chronic diseases were the most likely to use highest health 
care services. Polypharmacy and pDDIs are independent-
ly associated and consequences significant health burden 
in older patient. The objectives of the study were to study 
polypharmacy and pDDIs among geriatric patients on the 
outpatient department [8].

Methods and Materials

Description of study setting

The study was conducted at Dessie comprehensive special-
ized hospital which is located in Ethiopia, Amhara regional 
state, South Wollo Zone, Dessie town. It is a referral and 
teaching hospital for students of Wollo University and dif-
ferent private colleges. It serves for large number of people 
from the surrounding zones and nearby regions for routine 
health care services for the city community and other re-
ferral cases from different regional states. Medical referral 
clinic which gives follow-up care for chronic patients is 
among variety of services delivered by the hospital.

Study design, sample size and data collection

A hospital based prospective cross-sectional study design 
was employed from November 01, 2021 to February 28, 
2022. All patients aged 65 years and above attending the 
medical referral clinic were study population. Total of 540 
patient cards are observed by data collector. Those patients 
with incomplete medical and medication information and 
patients prescribed only one drug were excluded. Finally 
210 patient charts were selected during the study period 
(Figure 1). Patient demographic information (age and sex), 
patients’ medical conditions (comorbidity, number of drugs 
prescribed, and diagnosis) and medication-related informa-
tion, OTC medication use has collected by using pre-de-
signed data abstraction tool. Herbal medication use was not 
included since difficult to identify the exact constituents of 
the plants. The questionnaires did not contain information 
on the cause or date of prescription, dosage or regularity of 
prescription drugs. As a consequence, the total number of 
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drugs reported is counted in this study. Micromedex® drug interaction checker was used to identify potential drug-drug 
interactions.

Figure 1: Flow diagram of selection of study charts.

Polypharmacy

However there is no accepted standard definition of poly-
pharmacy, the investigators used prescriptions of 5 and 
more drug at a time as polypharmacy. Therefore, for this 
study, the polypharmacy status was divided into 2 groups: 
Non-polypharmacy prescription of 1 to 4 medications and 
polypharmacy.

Potential drug-drug interactions

The pDIs were evaluated by means of computerized ver-
ifications available online on micromedex Internet. The 
website categorized pDID among all prescription medi-
cations severity, mechanism of interaction onset of action 
and documentation level of evidences. Based on severity, 
mild/minor drug interaction have little clinical significance 
therefore the interaction is not likely to have clinical rel-
evance whereas moderate interactions are clinically rele-
vant, used only in special circumstances where close su-
pervision is necessary; it may result in exacerbation of the 
disease of the patient and/or a change in the therapy. Severe 
drug interactions are extremely clinically important and 
life threatening and/or they require medical treatment or an 
intervention to minimize or to prevent the severe adverse 
effects. Mechanisms of drug Interactions related to either 
pharmacokinetics or pharmacodynamics of the drugs [9].

Inclusion/exclusion criteria

Prescription records of elderly patients of age 65 and above 
who are on flow up at least on 2 drugs were incorporated 
whereas prescription charts with incomplete information 
and prescription with only topical preparations were ex-
cluded.

Statistical analysis

The data was entered into EPI-data version 4.2.0.0 and an-

alyzed using Statistical Package for IBM Social Sciences 
(SPSS) version 25. The analysis result of continuous vari-
ables was described in mean and standard deviation for 
(age), while categorical variables (gender) were expressed 
in percentages. Potential associations or relationships be-
tween the predictor variables (gender, Comorbidity, age 
and diagnosis) and polypharmacy were determined with 
the Chi-square test of associations. Univariable binary lo-
gistic regression analysis was performed to relate each in-
dependent variable with drug-drug interaction. Odds Ratio 
(OR) with a 95% confidence interval was also calculated 
for each variable with the respective P-value to identify the 
association.

Results

Socio-demographic and related profiles 

In this study, medical records of 210 patients with chronic 
disease conditions on follow up were collected. The mean 
age was 70.78 ± 5.996 years. Half of the patients (n=107; 
51.0%) were between 65 to 69 years of age and males 
(n=107; 51.0%). Majority of the patients encountered 2and 
more diseases ((n=100; 76.2%) with 2.86 ± 1.811 a mean 
number of diseases per patient. About two-thirds of the 
patients received 3 and above drugs (65.4%), having men 
number of drugs 3.40 ± 2.86. the most common identified 
conditions were cardiovascular disease ((n=167; 79.5%) 
(Table 1).

Table 1: Socio-demographic and clinical profiles (n=21).

Variables Characteristic Frequency (%)

Gender
Male 107 51

Female 103 49

Age

65-69 107 51

70-74 years 63 30

75 and above 40 19
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Comorbidity

Mean ± SD 70.78 ± 5.996 19

No 50 23.8

Yes 160 76.2

Number of  
comorbidity

One 50 23.8
Two 100 47.6

three and above 60 28.6
Mean ± SD 2.86 ± 1.811 28

Number of 
drug

two drug 77 36.7
three and four 86 41
five and above 47 22.4

Mean ± SD 3.40 ± 2.86 32

Disease 
condition

Cardiovascular disease 167 79.5
Endocrine disease 129 61.4

Respiratory disease 11 5.2
Neurologic disease 17 8.1
Ophthalmic disease 12 5.7
Infectious disease 7 3.3

Prevalence and revision of associations between vari-
ables of polypharmacy and geriatric patients

In this study, 210 patient charts were evaluated, the magni-
tude of polypharmacy (5 or more drugs) were 22.4%. From 
47 poly pharmacy patients, 24 were males. Sex have no 
significant association for the occurrence of polypharma-
cy (chi-square; χ2=0.157, p=0.924, phi=0.027). Significant 
association was observed between polypharmacy and pa-
tients on cardiovascular disease (chi-square; χ2=24.492, 
p=0.000, phi=0.342) and infectious disease (chi-square; 
χ2=10.762, p=0.005, phi=0.226). All poly pharmacy pa-
tients encounter 2 or more disease condition (comorbidi-
ty), the prevalence of polypharmacy as significantly high 
with comorbid disease condition (chi-square; χ2=51.267, 
p=0.000, phi=0.494) (Table 2).

Table 2: The associations between variables of poly pharmacy and geriatric patients.

Variables Characteristic Poly pharmacy No polypharmacy χ2 P. value, Phi. Value

Gender
Male 24 83 0.15 0.924, 0.027

Female 23 80 3.56 0.924, 0.027

Age

65-69 27 80 7.95 0.093, 0.195

70-74 14 49 9.6 0.099

>=75 6 34 7.8 0.882

Comorbidity Yes 47 113 51.2 0.000, 0.494

Prevalence, mechanism and nature of drug-drug inter-
action

From 210 patients chart reviewed 144 (68.6%) patients en-
countered at least one potential drug-drug interaction. An 
average of 25.2 ± 38.6 and 458 total potential drug-drug 
interactions were identified. Each participant were exposed 
to 2.18 ± 2.90 potential drug-drug interactions. Majority of 
potential drug-drug interactions 264 (57.6%) were moder-
ate and the rest 194 (42.4%) were major in nature. Pharma-

codynamics 238 (52%) mechanism of interaction accounts 
the highest frequency the second most frequent interaction 
was pharmacokinetics 111 (24.1%) and 4 (0.9%) drug in-
teractions both PK and PD were probably my occur, The 
rest, 105 (23%) documented as Unknown mechanism of 
interaction.

Potential drug-drug interactions were higher on patients 
prescribed 3 and 4 drugs, but those patients only on to 2 
drugs were less prone to PDDIs (Figure 2).

Figure 2: Drug-drug interaction with number of prescribed drugs.
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Association between potential drug-drug interaction 
and different factors

The variables associated with an increased risk of poten-
tial DDI on univarate analysis were age, sex, number of 
drugs, number of comorbidity, neurological, endocrine, 
cardio-vascular and ophthalmic disorders he associated 
with the presence of pDDIs. By further analysis by Mul-
tivariate logistic regression only age, sex, and number of 
drugs showed significant association. Interestingly; the risk 
of potential DDI was not influenced by number of comor-
bidity, cardiovascular, neurologic, endocrine and ophthal-
mic disorders based on this finding.

Discussion 

Pharmacotherapy in patient care and disease management 
is essential for improving optimal health. In this study 
medical charts of elderly (aged 65 year and above) peo-
ple with chronic diseases were examined and analyzed for 
polypharmacy and pDDI at DCSH focusing on mechanism, 
severity and nature of drug-drug interactions: Most com-
monly involved drugs and the factors he significant contri-
butions were determined. Both polypharmacy and potential 
DDI were significant in older patients. 

In this study, medical charts of elderly (aged 65 year and 
above) patients on chronic follow up were examined and 
determined for the magnitude of polypharmacy and po-
tential drug-drug interactions. In addition, the severity and 
mechanisms of drug-drug interactions, most commonly 
involved drugs and the most frequently occurred potential 
drug-drug interactions were analysed. The relationship be-
tween potential DDI, polypharmacy and age is well identi-
fied in this study. For this, study, polypharmacy is defined 
as a prescriptions of 5 or more different drugs at a time. In 
this study, 22.4% of the elderly patients used at least 5 dif-
ferent therapeutic classes. On the other hand 68.6% patients 
encountered at least one potential drug-drug interaction.

This magnitude of polypharmacy was in range with previ-
ous studies done in India (22.93%) and in Ethiopia 24.1%. 
Our findings are significantly lower as compared to results 
of other studies which range from 33% to 95%. This vari-
ability in magnitude in previous studies might be due to 
several reasons. The first justification might be difference 
study area (setting of study) conducted; being multi-center 
and inclusions of admitted patients in the previous study 
whereas only ambulatory patients reincluded in the current 
study. It is scientifically proved that hospital and prevalence 
of polypharmacy have significant association. The second 
possibly rationality might be due to variations in clini-
cian practices across different countries and age variations 
during recruitment of study participants. The third possible 
reason is applying different definitions of poly pharmacy. 
For sum up, the prevalence of polypharmacy varies widely 

according to the age group, definition used, and study set-
ting and study period.

Similarly with the previous studies, there was no correla-
tion between age group and number of drugs being used. 
Factors such as comorbidity (more than one disease con-
dition), cardiovascular and infectious diseases have po-
tential to increase the magnitude of polypharmacy. This is 
supported by other study which concluded that, number of 
comorbidities, older age, and CVD were associated with 
polypharmacy.

Potential drug interactions observed in the current study 
were higher as compared (39.46%). This finding was lower 
as compared to other studies done in Ethiopia [10]. This 
study reported that as number of interaction increases, the 
prevalence decreases, the highest 27% of patients exposed 
for single drug interaction, 26% exposed with range of 2 to 
4 and 16% for 5 and more pDDIs. This is justified by the 
previous reports stated that ≥ 6 pDDI accounts 6.20% and 
1–2 pDDI, was 20.24%).

The identified drug interactions were classified by severity, 
Mechanism of interaction, onset of action and possible out-
comes. The highest percentage of pDDs identified based on 
severity was moderate (57.6%). Similar result was report-
ed which stated as moderate (84.3%) interaction accounts 
the highest prevalence. Among moderate interactions, 
ASA+Enalapril prescribed 36 times; Aspirin may diminish 
the vasodilator and hypotensive effects of ACE inhibitors. 
The probable mechanism is by inhibition of cyclooxygen-
ase enzyme, and prostaglandin-mediated hemodynamic 
effects of ACE inhibitors. Therefore patients on long-term 
therapy of combination should be on regular monitoring 
(blood pressure and renal function tests). Use of low thera-
peutic dose of aspirin is recommended.

The onset majority of potential interactions documented 
unspecified (67.2%) onset of action; based on Micromedex 
checker the time of the occurrence of interactions were not 
well established. pDDIs with possible rapid onset accounts 
14% and with delayed onset had magnitude of 18.8%. If the 
clinical manifestation of the interaction may occur within 
24 hours of after administering the potentially interacting 
drugs, it is considered having rapid onset whereas delayed; 
if it needs greater than 24 hours from the time of admin-
istration. Rapid onset requires immediate intervention but 
delayed more time for consideration of specific, practical 
options.

Our study also highlighted a significant association be-
tween pDDIs and age, sex and number of drugs. In our 
multivariate model, age of 70-74 years was associated with 
about two-fold increase in the adjusted odds of pDDIs, 
while female patients were 0.8 times less likely to develop 
PDDs. For patients 5 or 4 drugs and those of 5 and above 
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drugs, the adjusted odds of pDDIs were 13 and 33 times as 
compared to that of other patients respectively. This sup-
ported by other studies which concluded that poly pharma-
cy is significant association with pDDIs. 

Limitations of this study

Quantitative determination of polypharmacy as the pre-
scribing of 5 or more medications regardless of disease 
condition and the appropriateness of the prescribed med-
icines per diagnosis was not reviewed. Cross-sectional na-
ture of the study designs my result for poor generalizability. 
The web-based or online multi-drug interaction checkers, 
Micromedex, used in this research study for the analysis 
of pDDIs were considered to have sufficient sensitivity and 
specificity towards identifying a potential drug interaction 
and the exact consequence of the interaction were not de-
termined.

Conclusion

In conclusion, the present hospital-based study supports 
previous scientific evidence. Polypharmacy and pDDIs are 
higher in magnitude and might consequence significant 
health and economic burden. The findings have import-
ant implications in designing the mechanism for assessing 
polypharmacy and pDDIs. It will be better if future re-
searchers conduct a follow-up study for actual consequence 
of drug interaction by determining serum concentration of 
the interacting drug.
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