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A B S T R A C T

Objectives: To evaluate medication adherence, drug-drug interactions, adverse drug reactions (ADRs), and
the incidence of falls among geriatric patients with diabetes.
Methods: This observational, prospective study included 100 geriatric patients with diabetes on
polypharmacy (> 4 drugs) over 6 months. Patients were monitored for ADRs, with causality and severity
assessed using the Naranjo Scale and Modified Hartwig & Siegel Scale, respectively. Medication adherence
was evaluated using the Morisky Medication Adherence Scale. Potential drug-drug interactions were
checked via the Lexicomp online database, and falls were tracked through telephonic follow-ups over one
month. Data were analysed using descriptive statistics.
Findings: The average number of drugs per prescription was 8.6. Among the 100 patients, 81% had at
least one comorbid condition. Medication adherence rates were 41%, 17%, and 32%, respectively. A total of
108 potential drug-drug interactions were identified: 6 major, 59 moderate, and 42 minor, involving drugs
such as enalapril, diclofenac, metformin, glimepiride, aspirin, ondansetron, and norfloxacin. Six ADRs were
reported: one moderate and five mild, with metformin-induced hypoglycaemia (50%), glimepiride-induced
dyspepsia (33.33%), andmetformin-induced diarrhoea (16.66%). Six falls were observed among the patients
during the study.
Novelty: Polypharmacy among geriatric patients with diabetes is a significant concern, requiring combined
efforts from healthcare professionals to address issues of medication adherence, drug interactions, and
cognitive impairment.
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INTRODUCTION

Polypharmacy is consistently associated with higher rates
of potentially serious drug-drug interactions and adverse
drug events1–3. Adverse drug events and serious harm occur
at all ages, although they are common in older people,
who are more vulnerable to drug toxicity because of age-
related physiological changes and increased risk of disease
associated with aging and polypharmacy4. In this context,
interactions between multiple drugs and diseases can lead
to more challenging management and control of chronic
conditions. Among the most prevalent chronic diseases in
older people, diabetes mellitus can affect up to 19.3% of
individuals aged 65 years or older (135.6 million people
worldwide) 5. Although polypharmacy is an important topic
in clinical practice, studies on this topic have increased
only over the last 10–15 years, and the available evidence

in terms of prevalence, related outcomes, and contrasting
interventions is highly heterogeneous6,7. Unlike middle-
aged diabetics, elderly individuals are characterized by some
chronic medical conditions typical of the disorder (such as
hypertension, obesity, metabolic syndrome, dyslipidaemia,
and renal failure) as well as a higher prevalence of
serious geriatric conditions such as cognitive impairment,
depression, falls, and disability8. According to a recent
study, middle-aged and older diabetics take a mean
of nine drugs daily, corresponding to approximately 12
administrations daily9,10. Globally, approximately 50% of
people have diabetes mellitus (DM). Patients with diabetes
are more likely to take multiple medications to tackle
these complications, and as the patient ages, he or she
develops various chronic conditions and uses multiple drugs
as a result11. According to California research, 41.5% of
patients with diabetes receive at least one antihypertensive
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medication12. People with diabetes are at a high risk of
developing polypharmacy13. A cross-sectional study in Italy
revealed that 57% of diabetic patients use five or more
medications14,15.

The present study was conducted to ensure the safe and
effective treatment of diabetic patients; it is crucial to check
for potential drug-drug interactions among the medications
prescribed. Additionally, evaluating adverse drug reaction
outcomes due to polypharmacy is important because the
use of multiple medications can increase the risk of harmful
side effects. Determining medication nonadherence is vital
for understanding and addressing issues that may lead to
poor disease management and adverse health outcomes.
Furthermore, assessing episodes of falls in elderly patients
with diabetes is essential, as falls can result in serious injuries
and are often linked to both the disease itself and the
medications used for its treatment.

METHODOLOGY

This prospective observational study was conducted over a
period of sixmonths at the Department of GeneralMedicine
atMVJMedical College and ResearchHospital in Bangalore,
South India.This study included 100 inpatients and provided
a comprehensive dataset to investigate the specified research
objectives. Ethical clearance for conducting the study was
obtained from the Human Ethical Committee of the MVJ
Medical College and Research Hospital on 24.10.2018.
Certificate No: MVJMC&RH/Adm/ECM/2017-18. The data
sources included multiple forms and scales to ensure
comprehensive data collection. These sources included the
informed consent form, patient case report form, drug
interaction form, causality of adverse drug reactions assessed
using Naranjo’s scale, and severity of adverse drug reactions
evaluated using the Modified Hartwig & Siegel scale. The
MoriskyMedication Adherence Scale was used to determine
medication adherence among study patients.

Study Criteria

Inclusion Criteria
The study included inpatients aged 60 years and above
of either sex who were suffering from type II diabetes
mellitus, with or without comorbid conditions. This study
specifically targeted inpatients who had been prescribed four
or more medications to thoroughly investigate the effects of
polypharmacy in these patients.

Exclusion Criteria
The study excluded inpatients with diabetes mellitus who
were admitted to the intensive care unit. Additionally, in-
patients who do not provide informed consent will not be
included in the study

Procedure

Demographic, medication, clinical, and laboratory data were
collected using a modified case-report form. Potential drug-
drug interactions, adverse drug reactions,medication adher-
ence, and episodes of falls were identified and documented.
The prevalence, type, mechanism, and consequences of
potential drug-drug interactions were assessed using the
Lexicomp database, categorizing interactions as severe,
moderate, or minor. Pharmacists intervened to manage
potential drug-drug interactions in collaborationwith physi-
cians, with assessments and management occurring from
the first day following the identification of polypharmacy.
Adverse drug reactions, particularly hypoglycaemia due
to polypharmacy, were assessed by observing signs and
symptoms, such as loss of consciousness, sweating, hunger,
and anxiety. Various parameters, such as age distribution,
gender, diabetes duration, number of drugs per prescription,
therapeutic class of drugs, type of insulin used, dosage
form, prescribing indicators, and laboratory data (including
blood glucose levels during the first seven days), were
used in the assessment. Blood glucose levels below 70
mg/dl were classified as hypoglycaemic. The causality and
severity of adverse drug reactions were assessed using
the Naranjo and modified Hartwig and Siegel scales,
respectively. Medication adherence to polypharmacy was
evaluated using the Morisky Medication Adherence Scale.
Episodes of falls due to polypharmacy were documented
over a one-month period through telephonic follow-up, with
falls assessed by enquiring about the type of fall experienced
by the patient or their relatives.

Naranjo’s ADR probability scale

The Naranjo Scale was used to standardize the assessment of
causality for all adverse drug reactions. The ADR Probability
Scale consists of 10 questions that are answered as either yes,
no, or do not know. Different point values (-1, 0, +1, or +2)
were assigned to each answer. Total scores range from -4 to
+13; the reaction is considered definite if the score is 9 or
higher, probable if it is 5 to 8, possible if it is 1 to 4, and
doubtful if it is 0 or less.

Hartwig’s And Siegal Scale

The term severity was used to describe the intensity of a
medical event, as in grading mild, moderate, and severe.
The severity assessment categorizes ADRs asmild,moderate,
or severe based on the steps taken for the management
of ADRs. Hartwig and Siegal categorized ADRs into seven
levels according to their severity. Levels 1 and 2 fall under the
mild category, levels 3 and 4 under the moderate category,
and levels 5, 6, and 7 under the severe category.
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Morisky Medication Adherence Scale (Mmas-8

The Morisky Medication Adherence Scale (MMAS-8) was
used to assess patient adherence. The patients were asked
eight questions to assess their medication use behaviour.
Score is given as every correct answer is given —0‖ and
wrong answer as —1‖. The scale categorizes adherence
as high adherence (0), medium adherence (1-2) and low
adherence (3-8) based on the scores.

MANOVA

Multiple analysis of variance (MANOVA) was used to
analyze the variance, with two or more dependent variables
which measured different aspects of some cohesive themes,
including several different reductions in BP (for example.
DAY0, DAY3 & DAY6).

NIPALS

The NIPALS Algorithm (”Nonlinear Iterative Partial Least
Squares”) was used for calculating the principal components
of a data set which gives more numerically accurate results
when compared with the singular value decomposition
(SVD) of the covariance matrix, but is slower to calculate.

Statistical analysis

Descriptive analysis was conducted for demographic data.
The correlation between blood glucose levels and falls
was analyzed using a Multivariate Analysis of Variables
(MANOVA). Various factors such as polypharmacy, age,
gender, and other factors that might correlate with falls
and adverse drug reactions (ADRs) were assessed using
the statistical method of Nonlinear Iterative Partial Least
Squares (NIPALS) at a significance level of P<0.000.

RESULTS

This study was carried out to assess medication adherence,
drug-drug interactions, adverse drug reactions, and falls in
geriatric patients with diabetes.

Demographic Data

Gender Distribution
Of the 100 patients enrolled in the study, 55 (55%) were
males, and 45 (45%) were females (Table 1).

Age distribution
Themajority (71%) of the patients were aged between 60 and
69 years, 19% belonged to the 70-79 category, and 10% were
older than 80 years. (Table 1).

Duration of diabetes

The patients were divided into groups depending on the
number of years they had been suffering from diabetes. 34
patients were diagnosed with diabetes within the past 1-
5 years. 44 patients were diagnosed with diabetes for 6-10
years. Sixteen individuals belonged to the group aged 11-15
years and five patients had diabetes for 16-20 years and one
individual had diabetes for more than 20 years (Table 1 ).

Social habits

The distribution of the study patients based on their social
habits revealed that 33% of them were alcoholics and 34%
were smokers (Table 1 ).

Polypharmacy

Polypharmacy was divided into prescriptions containing
four, 5-7 drugs, to 8-10 drugs and more than ten drugs
consumed by 10%, 33%, 45%, and 12%, respectively (Table 1
).

Utilization pattern of number of anti-diabetic drugs

The drugs utilized by the patients were categorized based
on whether they were administered single or combination
therapy. Among all patients, 59 (59%) were on monotherapy
and 41 (41%) were on combination therapy; 38 patients were
consuming two drugs and three drugs were consumed by
three drugs (3%) (Table 1 ).

Utilization pattern of various anti diabetic drugs
The utilization pattern of anti-diabetic drugs among the
study patients indicates that insulin was the most frequently
used medication, administered 62 times. Among the oral
anti-diabetic drugs, metformin, a biguanide, was used
27 times. Sulfonylureas were less commonly used, with
glimepiride administered 2 times and glipizide 1 time.
The alpha-glucosidase inhibitor voglibose was used 3 times
(Table 1 ).

Monotherapy utilized
Among 100 patients, insulin alone was utilized 62 times as
a single drug therapy, followed by metformin (27 times),
glimepiride (2 times), glipizide (1 time), and voglibose (3
times) (Table 1 ).

Combination therapy utilized
Among the 100 patients, a combination of Glimepiride +
Metformin was utilized 40 times, Metformin + Gliben-
clamide was utilized once, Vildagliptin + Metformin was
used once, Metformin + Pioglitazone was utilized once,
and triple therapy was administered three times, that is,
Glimepiride + Voglibose + Metformin (Table 1 ).

Journal of Pharmaceutical Research Vol. 18, No. 2, April-June 2019:3



Complications of polypharmacy in diabetic geriatric patients M et al.

Table 1: Demographic distribution among patients
Gender distribution among study population
Gender n=100 %
Males 55 55 %
Females 45 45%
Age distribution among study population
Age in years n=100 %
60-69 71 71%
70-79 19 19%
80+ 10 10%
Duration of diabetes mellitus in years
Duration of Disease (in years) n=100 %
1-5 years 34 34%
+6-10years 44 44%
11-15years 16 16%
16-20 years 5 5%
More than 20 years 1 1%
Distribution of population based on their social habits
Social habits Yes No
Alcoholic (n=100) 33% 67%
Smoker(n=100) 34% 66%
Polypharmacy among study population
No. of drugs n=100 %
4 drugs 10 10%
5-7drugs 33 33%
8-10 drugs 45 45%
More than 10 drugs 12 12%
Utilization pattern of number of anti- diabetic drugs among study population
No. of drugs n=100 %
Mono therapy(1drug) 59 59%
2 drugs 38 38%
3 drugs 3 3%
Utilization pattern of anti-diabetic drug
Class Drug No. of times
- Insulin 62
Biguanides Metformin 27

Sulfonyl urea
Glimepiride 2
Glipizide 1

Alpha glucoside inhibitors Voglibose 3
Monotherapy utilized among patients
Utilized as single medication No. of times given in all prescriptions
Insulin 62
Metformin 27
Glimepiride 2
Glipizide 1
Voglibose 3
Combination therapy among patients
Double therapy No. of times
Glimepiride + metformin 40
Metformin + glimenclamide 1
Vildagliptin +metformin 1
Metformin + pioglitazone 1
Triple therapy No. of times
Glimepiride + voglibose + metformin 3
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Comorbid conditions

The study included 100 patients with various comorbid
conditions, and 19% of them had diabetes alone. The
most common combination was diabetes with hypertension
(15%) and diabetes with COPD (13%). Other notable
combinations included diabetes with peripheral neuropa-
thy (10%), diabetes with hypertension and COPD (9%),
and diabetes with gastroenteritis (4%). There were also
instances of diabetes with hemiparesis, rheumatoid arthritis,
benign prostatic hyperplasia, blood disorders, alcoholic liver
disease, hyperlipidaemia with COPD, and hypertension
with cerebrovascular accidents, each affecting 1% of the
patients. Additionally, some patients had more complex
conditions, such as diabetes with hypertension, ischaemic
heart disease, and COPD (4%), diabetes with hypertension
and ischaemic heart disease (2%), and diabetes with
Alzheimer’s disease and lower respiratory tract infection
(2%). Other combinations, such as diabetes with asthma,
polyarthralgia, lower respiratory tract infection, and urinary
tract infection with anaemia and hypothyroidism, were
present in smaller percentages (Table 2 ).

Medication adherence

The level of medication adherence of study patients was
assessed using the Morisky Adherence Scale for patients
on polypharmacy before admission to the hospital. We
found that 10 patients were not on polypharmacy before
admission, 17 patients were found to be highly adherent, 41
were medium adherent, and 32 patients were low adherent
(Table 2 ).

Drug Interactions

It was found that, there are 6 major drug interactions, 59
moderate drug interactions, 42 minor drug interactions. We
identified 42 minor interactions which were found to be less
significant. (Table 2 ).

Adverse drug reactions

ADRs were observed in 6% of study patients. The observed
ADRs were metformin-induced hypoglycaemia in three
patients (3%),metformin-induced diarrhea in1 patient (1%),
and glimepiride-induced dyspepsia in two patients (2%)
(Table 2 ).

ADR Causality
In present study, it was found that the probability of ADR
was possible (2), probable (2), and doubtful (2). Among the
observedADRs, 33.33%were possible, 33.33% probable, and
33.33% doubtful (Table 3 ).

Severity of ADR
The severity of ADRs was assessed using the Modified
Hartwig and Siegal scale. This study found out one moderate
and five mild ADRs. 83.33 Of the ADRs, 83.33% were mild,
and 16.66% were minor. No severe ADRs were observed
(Table 3 ).

Episodes of falls in patients

In our study, we noticed six episodes of falls. Various
factors such as polypharmacy, age, adherence, severity of
adverse drug reactions, and drug-drug interactions (major,
moderate, minor) correlate with falls andADR type. It shows
strong significance, and some are moderately significant
for the various factors. This was performed using NIPALS
(Figure 1 ).

Fig. 1: Correlation between blood glucose levels and falls

DISCUSSION

The study was conducted among geriatric patients with
diabetes (aged > 60 years) who were on polypharmacy for
a period of 6 months. One hundred patients were enrolled
from the MVJ Medical College and Research Hospital,
Hoskote. It is a general assumption that gender does not
play a role in influencing the risk of being affected by
type 2 DM; however, in the last half century, the disorder
had a predominant effect on men as compared to women.
According to our current sample of patients, we had a
higher number of male representatives (55%) than female
representatives (45%).Many other studies have also reported
a higher incidence of diabetes in males. This could be due
to the higher number of associated risk factors present
in males16, which suggests a gender difference in type 2
diabetes, with a higher prevalence and increased risk in
males.

Of the 100 T2DM patients studied, the majority of
patients were found in the category of 60 69, 71 patients
belonged to 60-69 years, while 19 patients were between the
age of 70-79 followed by 10 patients above 80 years of age,
with a mean age of 66.89. According to WHO estimates of
the global prevalence of diabetes, the majority of patients are
in the range of 45-68 years thus, our study showed a similar
trend in age-wise distribution17.

Among the 100 patients in the study, 33 (33%) had a
habit of drinking alcohol and 34 (34%) were smokers. This
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Table 2: Comorbidities, medical adherence, drug interactions observed among patients
Comorbid conditions
Co-morbid condition n=100 %
Diabetes Alone 19 19%
DM+HTN 15 15%
DM+HTN+COPD 9 9%
DM+ Peripheral Neuropathy 10 10%
DM+COPD 13 13%
DM+ Hemiparesis 1 1%
DM+ Peripheral Neuropathy + Bronchitis 2 2%
DM+RA 1 1%
DM+BPH 1 1%
DM+ Blood Disorder 1 1%
DM+ Gastroenteritis 4 4%
DM+ALD 1 1%
DM+ Nephropathy 3 3%
DM+ Asthma 2 2%
DM+HTN+IHD+COPD 4 4%
DM+HTN+IHD 2 2%
DM+ Hyperlipidaemia +COPD 1 1%
DM+ Polyarthralgia 2 2%
DM+HTN+LRTI 4 4%
DM+UTI+ Anaemia + Hypothyroid ISM 1 1%
DM+ADS+LRTI 2 2%
DM+HTN+CVA 1 1%
Medical adherence among patients
Adherence n=100 %
High 17 17%
Medium 41 41%
Low 32 32%
Adherence not taken 10 10%
Drug interactions among patients
Type of drug interaction No. of times observed
Major drug interactions 6
Moderate drug interactions 59
Minor drug interactions 42
Major drug interactions among patients
Drug-drug
interaction

Effect/ mechanism Management

Ciprofloxacin +
ondansetron

Increase QT interval ECG monitoring

Diclofenac +
Enalapril

Decrease in renal function Ability of NSAIDS to reduce the
synthesis of vasodilating renal
prostaglandins, dosage adjustment

Enalapril+ Pre-
gabalin

Increases toxicity of others like angioedema of face, mouth and neck Adjust the dose

Azithromycin +
Ondansetron

Increases qt interval ECG monitoring

Dosulepin +
Phenylephrine

Increase or decreases effect of sympathomimetic, blocking reuptake of ne Dosage adjustment

Escitalopram +
Amitriptyline

Both increases serotonin levels Monitor closely
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Table 3: Adverse drug reaction among patients
Adverse type n=100 %
Metformin induced hypoglycaemia 3 3%
Metformin induced diarrhoea 1 1%
Glimepiride induced dyspepsia 2 2%
ADR probability of study subjects
Causality of ADR n=100 %
Possible 2 33.33%
Probable 2 33.33%
Doubtful 2 33.33%
Severity of ADR
Severity of ADR n=100 %
Severe 0 0%
Moderate 1 16.66%
Mild 5 83.33%

result was similar to a study which found that men who
drank >14 drinks of spirits per week should be advised of the
increased risk of diabetes associated with heavy alcohol con-
sumption18. Smoking increases the incidence of diabetes,
aggravates glucose homeostasis, and causes chronic diabetic
complications. Among microvascular complications, the
onset and progression of diabetic nephropathy are highly
associated with smoking. However, smoking prevention and
cessation may not be sufficiently emphasized in diabetic
clinics. Thus, educating patients on the importance of not
smoking and engaging in smoking cessation programs is an
important strategy for diabetes management19.

Adherence was calculated among the patients using the
Morisky medication adherence scale; high adherence was
found in 17 patients (17%),medium adherence in 41 patients
(41%), and low adherence in 32 patients (32%).There was no
medication adherence for 10 patients since they were not on
polypharmacy before admission. A cohort study, conducted
on 128 randomly selected patients with type 2 diabetes from
a community health centre, responded to a questionnaire
regardingmedication use. Survey data were linked to clinical
data available from electronic medical records. They found
that among patients on three or more medications, 70%
sub-optimal adherence was perfectly adherent to all but
one medicine and of 29 medications causing side effects,
24 interfered with adherence for more than one month,
and only seven were reported to the physician. The present
study showed that medication adherence rates that were
too high, regardless of the number of medications used
and patients on multiple medications, showed suboptimal
and unreported side effects, lack of confidence, and were
significant predictors of suboptimal adherence. Physicians
should not feel deterred from prescribing multiple agents to
achieve adequate control of hyperglycaemia, hypertension
and hyperlipidemia 20.

Potential drug-drug interactions were found; major
interactions were found in 7 (7%), moderate drug-drug
interactions were found in 59 (59%), and minor drug–
drug interactions were found in 42 (42%) patients, similar
to the results of other studies which were conducted on
polypharmacy and potential drug-drug interactions among
elderly patients. Polypharmacy was observed on the basis of
admission anddischarge prescriptions. Frequently occurring
drug-drug interactions were assessed using online checks.
The results were found to be more than half of the
patients have received 5-9 number of drugs and severe drug
interactions were 6.8% and moderate drug interactions were
76.8% and minor drug interactions were 16.4%. Appropriate
prescriptions are important to improve drug safety in high-
risk patients21

In the present study, most patients had comorbidities.
The majority of patients had DM alone (19%), hypertension
(15%), DM + COPD (13%), DM + Peripheral neuropathy
(10%), DM + HTN + COPD (8%), and other comorbidi-
ties (56%). Polypharmacy was divided into prescriptions
containing 4 medicines, ae 10 individuals (10%), 5-7
medicines were 33 individuals (33%) and 8-10 medicines
are 45 individuals (45%), more than 10 medicines were 12
individuals (12%). Our study results are similar to those
reported by Richard et al.20. Our study found that six
episodes of falls were not due to antidiabetic drugs which is
consistent with a previous study22 .

In our study, insulin alone was prescribed in 62 patients,
metformin in 27, sulfonylureas in 3, and alpha-glucosidase
inhibitors in 3. Sulfonylureas were the most commonly
prescribed class, whereas metformin (biguanide) was the
most commonly prescribed individual drug among oral
hypoglycaemic agent (OHA). A fixed-dose combination
of biguanide and sulfonylurea is commonly prescribed.
Monotherapy was dominant over polytherapy, and there was
a higher percentage of insulin use in patients with type 2 dia-
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betes.Only 41%of the patients receiving antidiabetic therapy
had optimal glycaemic control. The association between
antidiabetic therapy, lifestyle modification, and glycaemic
control was statistically significant23. The study observed
metformin-induced hypoglycaemia in three patients (3%),
metformin-induced diarrhoea in one patient (1%), and
glimepiride-induced dyspepsia in two patients (2%) which
is in accordance with the study by Deb et al.16.

CONCLUSION

Geriatric patients with type-2 diabetes often face compli-
cations due to polypharmacy, primarily due to increased
age and comorbid conditions. Understanding these issues
can improve the quality of life of geriatric patients with
diabetes, who often require multiple medications to treat
their diabetes and comorbidities.

REFERENCES
1. Mirghani H. The association of polypharmacy to diabetes

distress among patients with type 2 diabetes mellitus attending
an outpatient clinic in Omdurman-Sudan. Pan African Medical
Journal. 2018;29(1):1–7. Available from: https://www.panafrican-
med-journal.com//content/article/29/108/full.

2. Van Oort S, Rutters F, Warlé-Van Herwaarden MF, Schram MT,
Stehouwer CD, Tack CJ, et al. Characteristics associated with
polypharmacy in people with type 2 diabetes: the DutchDiabetes Pearl
cohort. Diabetic Medicine. 2021;38(4):1–10. Available from: https:
//onlinelibrary.wiley.com/doi/epdf/10.1111/dme.14406.

3. Saum KU, Schöttker B, Meid AD, Holleczek B, Haefeli WE, Hauer K,
et al. Is polypharmacy associated with frailty in older people? Results
from the ESTHER cohort study. Journal of the American Geriatrics
Society. 2017;65(2):27–32. Available from: https://agsjournals.
onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.14718.

4. Stafford G, Villén N, Roso-Llorach A, Troncoso-Mariño A, Mon-
teagudo M, Violán C. Combined multimorbidity and polypharmacy
patterns in the elderly: a cross-sectional study in primary health
care. International journal of environmental research and public
health. 2021;18(17):1–22. Available from: https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC8430667/pdf/ijerph-18-09216.pdf.

5. IDF DIABETES ATLAS. 2019. Available from: https:
//diabetesatlas.org/upload/resources/material/20200302_133351_
IDFATLAS9e-final-web.pdf.

6. Lum MV, Cheung MY, Harris DR, Sakakibara BM. A scoping
review of polypharmacy interventions in patients with stroke, heart
disease and diabetes. International Journal of Clinical Pharmacy.
2020;42:378–392. Available from: https://link.springer.com/article/10.
1007/s11096-020-01028-x.

7. Remelli F, Ceresini MG, Trevisan C, Noale M, Volpato S. Prevalence
and impact of polypharmacy in older patients with type 2 diabetes.
Aging clinical and experimental research. 2022;34(9):1969–1983. Avail-
able from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9464133/
pdf/40520_2022_Article_2165.pdf.

8. Dardano A, Penno G, Prato SD, Miccoli R. Optimal therapy of type 2
diabetes: a controversial challenge. Aging (Albany NY). 2014;6(3):187–
187. Available from: https://www.aging-us.com/article/100646/text.

9. Bauer S, Nauck MA. Polypharmacy in people with type 1 and type 2
diabetes is justified by current guidelines-a comprehensive assessment
of drug prescriptions in patients needing inpatient treatment for
diabetes-associated problems. Diabetic medicine. 2014;31(9):1078–
1085. Available from: https://onlinelibrary.wiley.com/doi/abs/10.
1111/dme.12497.

10. Noale M, Veronese N, Perin PC, Pilotto A, Tiengo A, Crepaldi G, et al.
Polypharmacy in elderly patients with type 2 diabetes receiving oral
antidiabetic treatment. Acta diabetologica. 2016;53:323–330. Available
from: https://link.springer.com/article/10.1007/s00592-015-0790-4.

11. Linjakumpu T, Hartikainen S, Klaukka T, Veijola J, Kivelä SL, Isoaho
R. Use of medications and polypharmacy are increasing among the
elderly. Journal of clinical epidemiology. 2002;55(8):809–817. Available
from: https://doi.org/10.1016/S0895-4356(02)00411-0.

12. Karter AJ, Parker MM, Moffet HH, Ahmed AT, Schmittdiel JA,
Selby JV. New Prescription Medication Gaps: A Comprehensive
Measure of Adherence to New Prescriptions. Health Services Research.
2009;44:1640–1661. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2754552/.

13. Peron EP, Ogbonna KC, Donohoe KL. Antidiabetic medications
and polypharmacy. Clinics in geriatric medicine. 2015;31(1):17–27.
Available from: https://pubmed.ncbi.nlm.nih.gov/25453298/.

14. Breuker C, Abraham O, Trapanie LD, Mura T, Macioce V, Boegner C,
et al. Patients with diabetes are at high risk of seriousmedication errors
at hospital: Interest of clinical pharmacist intervention to improve
healthcare. European Journal of Internal Medicine. 2017;38:38–45.
Available from: https://hal.science/hal-01793426.

15. Kumari S, Jain S, Kumar S. Effects of polypharmacy in elderly
diabetic patients: a review. Cureus. 2022;14(9):1–6. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9554834/pdf/
cureus-0014-00000029068.pdf.

16. Deb T, Chakrabarty A, Ghosh A. Adverse drug reactions in Type
2 diabetes mellitus patients on oral antidiabetic drugs in a diabetes
outpatient department of a tertiary care teaching hospital in the
Eastern India. Int JMed Sci PublicHealth. 2017;6(3):554–557. Available
from: https://www.bibliomed.org/?mno=226745.

17. Almdal T, Scharling H, Jensen JS, Vestergaard H. Higher
prevalence of risk factors for type 2 diabetes mellitus and subsequent
higher incidence in men. European journal of internal medicine.
2008;19(1):40–45. Available from: https://pubmed.ncbi.nlm.nih.gov/
18206600/.

18. Lee BK, Kim SW, Choi D, Cho EH. Comparison of age of onset
and frequency of diabetic complications in the very elderly patients
with type 2 diabetes. Endocrinology and Metabolism. 2016;31(3):416–
423. Available from: https://e-enm.org/journal/view.php?doi=10.
3803/EnM.2016.31.3.416.

19. Kao WL, Puddey IB, Boland LL, Watson RL, Brancati FL. Alcohol
consumption and the risk of type 2 diabetes mellitus: atherosclerosis
risk in communities study. American journal of epidemiology.
2001;154(8):748–757. Available from: https://doi.org/10.1093/aje/154.
8.748.

20. Grant RW, Devita NG, Singer DE, Meigs JB. Polypharmacy
and medication adherence in patients with type 2 diabetes.
Diabetes care. 2003;26(5):1408–1412. Available from: https:
//diabetesjournals.org/care/article/26/5/1408/24445/Polypharmacy-
and-Medication-Adherence-in-Patients.

21. Salwe KJ, Kalyansundaram D, Bahurupi Y. A Study on Polyphar-
macy and Potential Drug-Drug Interactions among Elderly Patients
Admitted in Department of Medicine of a Tertiary Care Hospital
in Puducherry. JOURNAL OF CLINICAL AND DIAGNOSTIC
RESEARCH. 2016;10(2):6–10. Available from: https://dx.doi.org/10.
7860/jcdr/2016/16284.7273.

22. Alti A, Latha SP, Nagarjun GL, Nagaraju G, Gopinath
C, Madhav PM. A study on drug utilization pattern
and effectiveness of oral hypoglycemic agents in diabetes
mellitus. PharmaTutor. 2015;3(7):31–37. Available from:
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=
563b00c70be0a5e45b19c851681d9b8fddccac08.

23. Agarwal AA, Jadhav PR, Deshmukh YA. Prescribing pattern and
efficacy of anti-diabetic drugs in maintaining optimal glycemic levels
in diabetic patients. Journal of Basic and Clinical Pharmacy.
2014;5(3):79–83. Available from: https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4160724/pdf/JBCP-5-79.pdf.

Journal of Pharmaceutical Research Vol. 18, No. 2, April-June 2019:8

https://www.panafrican-med-journal.com//content/article/29/108/full
https://www.panafrican-med-journal.com//content/article/29/108/full
https://onlinelibrary.wiley.com/doi/epdf/10.1111/dme.14406
https://onlinelibrary.wiley.com/doi/epdf/10.1111/dme.14406
https://agsjournals.onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.14718
https://agsjournals.onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.14718
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8430667/pdf/ijerph-18-09216.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8430667/pdf/ijerph-18-09216.pdf
https://diabetesatlas.org/upload/resources/material/20200302_133351_IDFATLAS9e-final-web.pdf
https://diabetesatlas.org/upload/resources/material/20200302_133351_IDFATLAS9e-final-web.pdf
https://diabetesatlas.org/upload/resources/material/20200302_133351_IDFATLAS9e-final-web.pdf
https://link.springer.com/article/10.1007/s11096-020-01028-x
https://link.springer.com/article/10.1007/s11096-020-01028-x
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9464133/pdf/40520_2022_Article_2165.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9464133/pdf/40520_2022_Article_2165.pdf
https://www.aging-us.com/article/100646/text
https://onlinelibrary.wiley.com/doi/abs/10.1111/dme.12497
https://onlinelibrary.wiley.com/doi/abs/10.1111/dme.12497
https://link.springer.com/article/10.1007/s00592-015-0790-4
https://doi.org/10.1016/S0895-4356(02)00411-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2754552/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2754552/
https://pubmed.ncbi.nlm.nih.gov/25453298/
https://hal.science/hal-01793426
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9554834/pdf/cureus-0014-00000029068.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9554834/pdf/cureus-0014-00000029068.pdf
https://www.bibliomed.org/?mno=226745
https://pubmed.ncbi.nlm.nih.gov/18206600/
https://pubmed.ncbi.nlm.nih.gov/18206600/
https://e-enm.org/journal/view.php?doi=10.3803/EnM.2016.31.3.416
https://e-enm.org/journal/view.php?doi=10.3803/EnM.2016.31.3.416
https://doi.org/10.1093/aje/154.8.748
https://doi.org/10.1093/aje/154.8.748
https://diabetesjournals.org/care/article/26/5/1408/24445/Polypharmacy-and-Medication-Adherence-in-Patients
https://diabetesjournals.org/care/article/26/5/1408/24445/Polypharmacy-and-Medication-Adherence-in-Patients
https://diabetesjournals.org/care/article/26/5/1408/24445/Polypharmacy-and-Medication-Adherence-in-Patients
https://dx.doi.org/10.7860/jcdr/2016/16284.7273
https://dx.doi.org/10.7860/jcdr/2016/16284.7273
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=563b00c70be0a5e45b19c851681d9b8fddccac08
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=563b00c70be0a5e45b19c851681d9b8fddccac08
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4160724/pdf/JBCP-5-79.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4160724/pdf/JBCP-5-79.pdf

	Introduction
	Methodology
	Study Criteria
	Inclusion Criteria
	Exclusion Criteria

	Procedure
	Naranjo's ADR probability scale
	Hartwig's And Siegal Scale
	Morisky Medication Adherence Scale (Mmas-8
	MANOVA
	NIPALS
	Statistical analysis

	Results
	Demographic Data
	Gender Distribution
	Age distribution

	Duration of diabetes
	Social habits
	Polypharmacy
	Utilization pattern of number of anti-diabetic drugs
	Utilization pattern of various anti diabetic drugs
	Monotherapy utilized
	Combination therapy utilized

	Comorbid conditions
	Medication adherence
	Drug Interactions
	Adverse drug reactions
	ADR Causality
	Severity of ADR

	Episodes of falls in patients

	Discussion
	Conclusion

