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ABSTRACT

Aim: Diabetes is a lifelong disorder, which is markedly affected by day-to-day
variations in diet, exercise, infection and stress. Hence, a thorough knowledge of the
disease and how it alters normal body functions and the awareness of its acute and
chronic complications is necessary. The present study thus tried to evaluate the
comorbid conditions and concurrent medications associated with type 2 diabetic
patients. It also aimed to address patient compliance for the medications provided to
them. Materials and Methods: This was a cross-sectional observational study
conducted for December 2023 to April 2024. Data were collected to determine the
comorbidity and polypharmacy impact on patient with type 2 diabetes and also check
the side effects, adverse drug reaction, other effects on patient, attending different
local hospitals of Rawalpindi and Islamabad, Pakistan. Results: During the study
period, 300 patients range from (15-80years). The majority were the females with
(51%), and males were (49%). The mean of age and standard deviation taken from
demographics 57.930 and 9.714, similarly mean and standard deviation of gender is
1.51 and 0.51 respectively. The age group less than 30 years is (2%) which is least
effected. Age group 31-45 years (8%), 46-60 years is (44%), most effected age group
is over 60 years with (46%). The present study evaluated that 86% of individuals
with diabetes had at least one coexisting chronic condition. The findings of this study
suggest that patients with diabetes who have multiple chronic conditions face a
greater risk of polypharmacy the most common being Cardiovascular conditions
(68%) and GIT diseases (54%). GI drugs were prescribed to 66% of the patients. The
concurrent medications recommended included Alpha blockers (64%), NSAIDS
(59%), Diuretics (35%), drugs for Antiepileptics (34%), and Antidepressants (8 %).
Conclusion: The present study thus concluded that diabetic patients suffer from a
number of comorbid conditions, most commonly, cardiovascular problems. The
comorbidity increased with the age. The level of polypharmacy was also high,
thereby increasing the pill burden for the patients.

1. INTRODUCTION

(2). Diabetes is often initially managed by increasing

Diabetes mellitus (DM) is a group of metabolic disorder,
resulting in hyperglycemia. It occurs due to lack of insulin
hormone or insensitivity of cells to insulin, causing
increased blood sugar level. There are two types of DM:
type 1 caused by absolute insulin deficiency and type 2
caused by insulin resistance due to defective
responsiveness of insulin receptors (1). Long-term
damage of vital organs such as kidney, heart, nerves, blood
vessels, and eyes results from chronic effect of diabetes
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exercise and dietary modification. As the condition
progresses, medications may be needed. Unlike type 1
diabetes, there is very little tendency toward ketoacidosiss
(3). though it is not unheard of One effect that can occur is
non ketonic hyperglycemia. Long-term complications from
high blood sugar can include increased risk of heart
attacks, strokes, amputation, and kidney failure (4).
Diabetes mellitus (DM) is a group of chronic metabolic
conditions, all of which are characterized by elevated
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blood glucose levels resulting from the body's inability to
produce insulin or resistance to insulin action, or both (5).
Type 2, which develops when there is an abnormal
increased resistance to the action of insulin and the body
cannot produce enough insulin to overcome the resistance
(6).

DM is associated with various comorbid conditions
such as hypertension, hyperlipidemia, and cardiovascular
disorders (7). Study of prescriptions of diabetic patients
from various parts of the world suggests that
antihypertensives, antihyperlipidemics, and antiplatelets
are often coprescribed along with the antidiabetics (8).
Hypertension or elevated blood arterial pressure affects
about 70% of diabetic patients and the risk of development
of hypertension is twice for diabetic patients compared to
euglycemic individuals (9).

Hypertension is common among patients with type 2
diabetes, with a prevalence approximately twice that ofthe
nondiabetic population, and may precede the onset of
diabetes (10). The prevalence of hypertension is further
increased in patients with type 2 diabetes mellitus and
elevated AER, compared with patients with type 2 diabetes
mellitus and no evidence of renal involvement. (11). The
higher the systolic blood pressure, the greater the absolute
excess cardiovascular risk for diabetic patients, indicating
a greater potential for preventing cardiovascular death by
control of elevated blood pressure (12). Ageing of the
population and an increasing prevalence of obesity and
sedentary life habits are leading to a greater prevalence of
diabetes, particularly in Asia. (13). Because of the adverse
impact of microalbuminuria (MA) on survival in patients
with type 2 diabetes mellitus and the renal risk of
macroalbuminuria, screening and intervention programs
should be implemented early, at the stage of
microalbuminuria  (14). Annual screening  for
microalbuminuria is recommended by the American
Diabetes Association (ADA), as a high proportion of
patients with type 2 diabetes are found to have MAU or
overt nephropathy shortly after diagnosis of their diabetes
(15).

Thus, prescription studies from all around the world
suggested that a diabetic patient is burdened with a
number of medicines (16). Polypharmacy, that is, the use
of multiple medicines by a single patient, is an integral part
of diabetic patients (17). Studies in various parts of the
world report that polypharmacy is becoming prevalent in
therapy, especially among older adults (18). The specific
number of drugs taken is not itself indicative of
polypharmacy as all of the drugs may be clinically
necessary and appropriate for the patient; however, as the
number of prescribed drugs increases, so do the chances of
polypharmacy (19). A 2002 national survey indicated that
25% of the overall population takes 5 or more medications
per week (20). When specifically considering the
population 65 years of age and older, this percentage
increases to about 50%, with 44% of men and 57% of
women taking 5 or more medications per week and 12%
of both sexes taking 10 or more prescriptions per week.
(21). Multiple drug therapy is apparently beneficial but
with advancement of science, it is important to evaluate its
burden and real effectiveness (22). The present study tried
to estimate the correlation of polypharmacy with
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comorbidity in diabetic patients. This study also addressed
the lifestyle and compliance of the diabetic patients.
However, very few studies are known, that encompasses
so many factors related to diabetes. Therefore, it justified
the rationality and importance of the present study in
global aspect.

2 METHODOLOGY

2.1. Study design

The study design involves carrying out a prescription-
based study to determine the comorbidity and
polypharmacy impact on patient with type 2 diabetes and
also check the side effects, adverse drug reaction, other
effects on patient in tertiary care hospitals. We compiled
the data by taking prescription of different drugs used by
diabetic patient attending in tertiary care hospitals.

2.2.Sample source
The sample of prescriptions was taken from tertiary care
hospitals present in twin cities.

A total of 300 prescriptions were obtained from
hospitals approved by the hospital authority.

The target of the papulation is the patients admitted to
the hospital with type 2 diabetes using different anti
diabetic drugs and have multiple diseases. And different
drugs used by the diabetic patient was observed.

The study will be conducted upon the basis of random
surveys in different local hospitals of Rawalpindi and
Islamabad for example:

*  Fauji Foundation Hospital, Rawalpindi.

* Quaid-e-Azam International Hospital, Islamabad.

* Hearts International Hospital, Rawalpindi.

* Holy Family Hospital, Rawalpindi.

*  Benazir Bhutto Hospital, Rawalpindi.

* Bilal Hospital, Rawalpindi.

¢ Shifa International Hospital, Islamabad.
2.3. Time frame
These studies will be carried out from December 2023 to
April 2024. These time frame allow us to observe the
different parameters and to collect a comprehensive set of
data.
2.4. Inclusion criteria
® Patients with type 2 diabetes either male or female.
Patients with age of 20 to 70 are included.
Patients on medications or not on medication.
Patients with other diseases.
Obesity.

2.5. Exclusion criteria

Patients of age above 70.

Hormonal Imbalance.

Women who are pregnant or breast feeding.

2.6. Data collection

The prescriptions of patients with type 2 diabetes in
tertiary care hospitals are gathered and compiled.

In data collection phase of study, a comprehensive set of
information has been gathered from tertiary care Hospital
in twin cities using multifaceted approach. The source of
data collection is patient assessment, prescription records,
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and Lab

2.7.Data analysis

Data was entered into the excel or documentation and
interpretations of results. Or the organization and analysis
of data SPSS was used. Each correct answer to the
knowledge questions contributes one unit to the total
score and the total score was converted into percentage
the practice of each response regarding three main
parameters mild, moderate severe

2.8. Ethical approval

The University of Lahore ethical review board will be
granted ethical approval for this cross- sectional
observational study. Before we started collecting
information, we asked each person for their permission.
Joining the study was completely optional, and nobody got
paid or received any reward. We made sure to keep
everyone's information private. We told each person what
the survey was about and that we would only use the
questionnaire if they agreed to fill it out and share their
answers.

3. RESULTS

3.1. Demographics

The study included 300 diabetic patients range from (15-
80years). The majority were the females with (51%), and
males were (49%).

Table 1
Frequency distribution of demographics
Gender Frequency of Cases Percentage %
Male 148 49%
Female 152 51%
Figure 1
Demographics basis on gender
Demographics
Males
Females

Females

51%

(Percentage of Diabetic Patient on the basis of Gender)

Table 2

Mean and standard deviation of N papulation
FACTORS AGE GENDER
VALID N 300 300
MEAN 57.93 1.51
STANDARD DEVIATION 9.714 0.51

The mean of age and standard deviation taken from
demographics 57.930 and 9.714, similarly mean and
standard deviation of gender is 1.51 and 0.51 respectively

IJBR Vol.4 Issue.3 2026

Figure 2
Percentage of diabetes in different age groups

AGE DISTRIBUTION

-

31-45 Years 46-50 YEars WRta.60

W Az Distribution

Percentage of diabetes in different age groups

Age distribution chart shows us the percentages of
different age groups having diabetes. The age group less
than 30 years is (2%) which is least effected. Age group 31-
45 years (8%), 46-60 years is (44%), most effected age
group is over 60 years with (46%).

Figure 3
Polypharmacy in diabetic patients

7
A
g
A
2
099
2 A 3
13%
8%
| I
. []
Cardiova Antiepil NSAIDs Antial  Dinretice
! ortien POLYPHARMACY IN DIABETICT dr
. PATIENT

(Percentage of polypharmacy in diabetic patients)

Table 3
Association of therapeutic class with polypharmacy,
frequency, percentage and P. value

Therapeutic class
!
S E S = o]
£5s § 0§ =
= = @ <
AV g = =
aZs 2 & &
g g 5 ‘2 [¢]
Antiepileptics  YES 48 102 34%
NO 54 198 66% <.001
NSAIDS YES 81 177 59%
NO 96 123 41% .004
Diuretics YES 48 105 35%
NO 57 195 65% .594
Alpha YES 93 192 64%
blockers NO 99 108 36% .583
Antidepressa  YES 12 24 8%
nts NO 12 276 92% <.001
GI drugs YES 102 198 66%
<.001
NO 96 102 34%
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Figure4
Comorbidities in diabetic patients

Comorbidities

Kidnev

Mental

Heart related

Comarhi
Percentage of comorbidities in diabetic Patients

Table 4
Comorbidities and their percentages, frequency and P. value

Percentage N Frequency P. value

Total 100% 300
et 347
Diseases
Yes 24 72
No 76 228
Arthritis 572
Yes 17 51
No 83 249
Mental
disorder <001
Yes 40 120
No 60 180
Cardiovasc
ular .280
conditions
Yes 68 204
No 32 96
Gout .070
Yes 4 12
No 96 228
G.l T <.001
diseases
Yes 54 162
No 46 138
Respiratory 560
problems
Yes 17 45
No 83 255
Enlarge
prostate 002
Yes 9 27
No 91 91

Table 5

Association of Age and Gender with Comorbidities

Eoneni el Percentage N Frequency
value > 3

Total 100% 300
Age group
15-30 0 1 3
31-45 3 9 27
45-60 57 46 138
Up to 60 66 44 132
Gender
Male 54 49 148
Female 72 51 152

4. DISCUSSION
Our study was set out to examine the prevalence of
polypharmacy and comorbidities among adults with
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diabetes in Twin cities. In our sample of subjects with
diabetes, the rate of polypharmacy was high, as nearly
three out of five adults with diabetes were prescribed five
or more medications (23). Similar rates were reported in
the literature among patients with diabetes 54%-84%,
however, to our knowledge, no study has attempted to
measure the rate of polypharmacy among all age groups of
adults with diabetes, which is a major contribution of our
study (24). A higher rate of polypharmacy among older
patients (age 50 and above) as compared with younger age
groups was also observed in this study. Studies among
adults in the general population have reported that older
adults (age > 50 or age > 60 years) have a higher risk of
polypharmacy use as compared with adults. One possible
explanation for the high prevalence of polypharmacy in this
population is the presence of multiple chronic conditions.
(25)

Moreover, a significant finding of our study is the high
prevalence of chronic conditions and the high rates of
polypharmacy within diabetic individuals with presence of
chronic conditions (26). Prior studies have demonstrated
that 90% of patients with diabetes have at least one
accompanying chronic condition, our study discovered
that 86% of individuals with diabetes had at least one
coexisting chronic condition (27). It is reasonable to
suggest that the high prevalence of polypharmacy in this
study may be linked to the number of comorbidities within
the study population (28). The findings of this study
suggest that patients with diabetes who have multiple
chronic conditions face a greater risk of polypharmacy.
Even though there is a substantial body of literature
detailing the connection between a higher number of
coexisting conditions and polypharmacy, our study
extended the literature by analyzing the alliance between
the type of chronic conditions and polypharmacy (29).

We found that the polypharmacy rates varied by the
type of coexisting chronic conditions; with the highest use
among those with cardiovascular and musculoskeletal
conditions (30). This is not unexpected because patients
with musculoskeletal conditions, including osteoarthritis,
typically use analgesics and NSAIDs to relieve chronic pain
(31). We also found that individuals with cluster of
diseases (diabetes and cardiovascular diseases) have a
higher rate of polypharmacy as compared with adults
without the cluster of diseases (32). Patients with diabetes
and mental health conditions also demonstrate a higher
rate of polypharmacy compared to those without mental
health conditions. Additionally, research is necessary to
identify the contributing factors, as there is a lack of
supporting evidence in the literature (33). Further,
polypharmacy is significantly common among patients
with diabetes and respiratory diseases, which is consistent
with findings from earlier studies that reported increased
medication use in patients with COPD (34).

Consequently, healthcare providers must routinely
assess these individuals for potentially inappropriate
medications, adverse drug events, and drug-drug
interactions. For instance, comprehensive geriatric
assessments have proven effective in reducing the number
of medications prescribed to older adults (35).

Patients with diabetes who are on multiple
medications may benefit from a multidisciplinary
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collaborative care model that includes pharmacist follow-
up to evaluate their medication use and reduce the risks
associated with polypharmacy (36).

In a randomized, controlled study with an open-label,
parallel-arm design, collaborative care has been linked to
improvements in diabetes management and a reduction in
healthcare costs (37). Pharmacists can assist other
healthcare providers in identifying polypharmacy,
recognizing drug interactions, and offering
recommendations for simplified medication regimens,
thereby minimizing the number of medications and
positively influencing health outcomes in diabetes care.
(38).

We also examined other factors related to
polypharmacy and found that women were more likely to
experience it compared to men, which is consistent with
findings from studies involving

patients with diabetes. Additionally, research has
shown that women in the general population tend to use
both prescribed and non-prescribed medications more
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