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ABSTRACT

Background: Hospitalised patients with diabetes mellitus and hypertension, particularly older adults, often have
multiple comorbidities requiring polypharmacy. While the clinical consequences of polypharmacy are well
documented, its economic impact, including healthcare expenditure, financial burden, and cost-related medication
nonadherence, remains underexplored in resource-limited settings. Objectives of the study were to evaluate the
association of polypharmacy and comorbidities with healthcare costs, financial burden, and cost-related medication
non-adherence among hospitalised patients with diabetes mellitus and hypertension.

Methods: A cross-sectional study was conducted among 180 hospitalised patients with diabetes mellitus and
hypertension, with or without comorbidities, at a tertiary care teaching hospital. Data were collected using a validated
proforma through patient interviews and medical records. Polypharmacy was defined as the use of >6 medications.
Healthcare costs were categorized into direct medical, direct non-medical and indirect costs. Financial burden was
estimated by comparing healthcare expenditure to income and cost-related medication nonadherence was assessed using
a structured questionnaire. Statistical significance was set at p<0.05.

Results: Polypharmacy was observed in 94.4% of patients. Those with polypharmacy incurred significantly higher
direct medical (INR 8,380.24 versus INR 4,705; p<0.001), direct non-medical (INR 4,388.22 versus INR 1,174;
p<0.001), and indirect costs (INR 2,638.82 versus INR 1,200; p=0.038). Patients with comorbidities had higher direct
medical and non-medical costs, greater financial burden (70.29% versus 52.5%), and higher cost-related medication
nonadherence (65.34% versus 32.5%).

Conclusions: Polypharmacy and comorbidities substantially increase healthcare costs, financial burden, and cost-
related medication nonadherence among hospitalised patients with diabetes and hypertension. Strategies to optimize
medication use and improve financial support are essential to reduce these burdens.
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INTRODUCTION

The growing burden of non-communicable diseases
(NCDs), particularly hypertension and diabetes mellitus,
represents a major global health challenge and accounts for
more than 60% of deaths in India.! Hypertension is a major
global public health concern and one of the leading causes

of premature death worldwide, affecting more than one
billion people.? Simultaneously, diabetes has emerged as a
major public health challenge, with approximately 106.9
million adults diagnosed with the disease in India as of
2024.% These two conditions are mostly comorbid; almost
half of patients with diabetes also have hypertension,
which forms synergistic risk, significantly increases the
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of serious macrovascular and microvascular
45

chances
complications.

Treatment is typically complex and multiple chronic
diseases may lead to the use of five or more medications
(polypharmacy), which is generally defined as the use of
five or more medications.® The use of multiple medications
has become an important challenge in the current
healthcare system due to the high cost and adverse effects
of polypharmacy on patient outcomes.”® Hospitalized
patients are a specific population with high incidence of
polypharmacy (up to 94.4%) because of the high intensity
of pharmacological management for acute and chronic
diseases.! Polypharmacy may be clinically appropriate to
address multiple chronic conditions, but also can be a
result of multiple factors including population ageing and
poor coordination of care between healthcare providers,
commonly referred to as the prescribing cascade, in which
adverse effects of drugs are perceived as a new condition
requiring the prescription of a new drug.®!

Multiple comorbid conditions usually require the
involvement of multiple healthcare specialists, which
leads to complex medication regimens and increases the
risk of adverse drug reactions and drug-drug
interactions.!"'>  These complications significantly
contribute to the overall healthcare burden by prolonging
hospital stays and increasing healthcare costs.®!> The
economic burden of chronic non-communicable diseases
is mainly classified into direct and indirect costs, reflecting
both the immediate utilization of healthcare resources and
the broader impact on society’s productivity.'®!"> Direct
costs represent the monetary value of resources used
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directly to manage health conditions.'* These expenses are
also broken down into direct medical and non-medical
expenses. Direct medical costs refer to spending on health
care received in inpatient and outpatient facilities,
consultation by physician, diagnostic testing, medical
equipment and pharmaceutical treatment.'>!'® These costs
are significant in patients with diabetes and hypertension
where hospitalization and surgery due to complications is
a significant factor in the costs.!”!® Non-medical costs are
those costs that are not related to the formal health care
system, including transportation to health care facilities,
travel or relocation to receive care, and informal care costs
provided by family members.!!

Indirect costs represent the loss of productivity
experienced by society due to morbidity, disability, and
premature mortality.!>!® These costs are typically
estimated using the human capital approach, which
considers the factors affecting labour force participation,
including absenteeism (time away from work),
presenteeism (reduced efficiency at work) and early
retirement due to illness.'>?° Polypharmacy is a major
contributor to this economic burden; it has been estimated
that inappropriate or suboptimal prescribing practices
account for almost 40% of avoidable health care costs
globally.!? Patients on multiple medications are likely to
use pharmacy services more often and have higher
prescription refill rates than patients on simpler treatment
regimens.?! In tertiary care, polypharmacy is frequently
related with the presence of several comorbid conditions
that are linked to longer hospital stays and higher drug-
related costs.®??

TERTIARY CARE PERSPECTIVE
WHY IT MATTERS

A;

&)

Multiple comorbidities require multiple specialists
— complex medication regimens. [11,12]

/]
Increases risk of adverse drug reactions,
drug—drug interactions, longer hospital stays
and higher costs. [8,13]

Hospitalized patients have
very high incidence of
polypharmacy
(up to 94.4%). (1

Polypharmacy may be appropriate but often results
from poor care coordination and prescribing
cascade. [9,10]
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Rational prescribing and periodic medication review are essential to re

duce unnecessary costs and improve patient outcomes. [23,24]

Figure 1: Conceptual framework illustrating the impact of polypharmacy on healthcare costs in hospitalized
patients with hypertension and diabetes mellitus.
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The use of more than one medicine might be required in
the treatment of chronic and progressive diseases like
hypertension and diabetes, but rational prescribing of
medicines and periodic review of medicines should be
used to reduce unnecessary health care costs and potential
complications.?*?* The adverse impacts of polypharmacy
on clinical outcomes have been well documented and there
is limited economic data on impact of polypharmacy on
outcomes in hospitalized patients at the local level in
tertiary care centers in India.

This study aimed to evaluate the effect of polypharmacy
on total health care cost, direct/indirect cost of the
hospitalized patients of hypertension and diabetes mellitus
with or without associated co-morbidity in a tertiary care
teaching hospital. The hypothesis is that the direct medical
costs and financial burden of patients and the healthcare
system in general increase significantly with an increase in
the number of prescribed medications (polypharmacy)
(Figure 1).

METHODS
Study design and setting

A prospective observational study was conducted over six
months from 13 February to 15 August 2025 in the
Department of General Medicine at Adichunchanagiri
Hospital and Research Centre. Ethical approval was
obtained from the institutional ethics committee of
Adichunchanagiri Hospital and Research Centre ethical
approval reference number IEC/AH&RC/AC/17/2025.

Sample size

The prevalence of polypharmacy among patients with
comorbid hypertension and diabetes is 49-50%. We
considered a prevalence of 49%. Using the formula given,
considering a confidence level of 95% with a
corresponding z-score of 1.96, and a margin of error (d) of
5% (0.05), the calculated sample size required for the study
was 167 patients. We have achieved a sample of 180 in a
prescribed timeline.

n=z>xp(1-p)/d?

Where, n=required sample size, z=z-value (standard
normal deviate corresponding to the desired confidence
level, e.g., 1.96 for 95% confidence), p=estimated
proportion of the population (commonly set to 0.5 when
unknown), d=margin of error (desired precision).

Study participants

Hospitalised patients aged >18 years, diagnosed with
hypertension and diabetes mellitus with or without
comorbidities for at least three months, and receiving more
than two medications were enrolled after obtaining written
informed consent. Patients with psychiatric illnesses, those
without a diagnosis of hypertension or diabetes mellitus,

and patients with type 1 diabetes mellitus or gestational
diabetes were excluded from the study.

Study procedure

Figure 2 shows the overview of the study procedure, from
participant selection and ethical safeguards through data
collection, sociodemographic and clinical
characterization, and economic cost assessment.

Statistical analysis

Data were entered into Microsoft excel and analyzed in
statistical package for the social sciences (SPSS) version
27. Categorical variables were presented as frequencies
and percentages and continuous variables were presented
as means and standard deviations. The relationship of
categorical variables was analyzed with the Chi-square test
or the Fisher's exact test.

RESULTS
Sociodemographic characteristics of participants

A total of 180 patients with diabetes mellitus (DM) and
hypertension (HTN) with or without any other
comorbidities were recruited in the study with the
predefined inclusion criteria (Table 1).

The sociodemographic and clinical data of the study
subjects are presented in Table 1. The majority of the
participants (104 patients, 57.8%) were male and 76
(42.2%) were female. Concerning age distribution, the
study population was elderly, with the largest number of
patients being between 70-79 years (n=53, 29.4%)
followed closely by the age group of 60-69 years (n=49,
27.2%). Taken together, these results suggest that elderly
people were the predominant patient group in the hospital.

On the socioeconomic status (modified Kuppuswamy
classification), most of the participants were from upper-
lower (n=64, 35.6%) and lower-middle (n=63, 35.0%)
socioeconomic groups. There was also a fair amount
(n=48, 26.7%) in the upper-middle class, while a minimal
number (n=4, 2.2%) were classified as lower and (n=1,
0.6%) upper socioeconomic status.

Clinical profile with a distribution of comorbidities

The majority of the patients (107, 59.4%) had DM with
HTN and at least one associated condition, while 73 others
(40.6%) had only DM and HTN. Ischemic heart disease
(IHD) was the most common associated comorbidity, seen
in 39 patients (21.7%), followed by chronic kidney disease
(CKD) in 26 (14.4%) and cerebrovascular accident (CVA)
in 24 (13.3%) and heart failure in 24 (13.3%). Other rare
co-morbidities included chronic obstructive pulmonary
disease (COPD) (10 patients, 6.3%' to '18 patients, 10%),
hypothyroidism (7.2%), chronic liver disease (CLD)
(5.6%) and asthma (3.3%).
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Patient selection and sampling
Patients randomly selected for the study population against a predetermined set of inclusion and exclusion criteria to yield a homogeneous,
representative sample; specific measures were taken to ensure that only patients who truly fulfilled the inclusion criteria were enrolled.

!

Informed consent and ethical safeguards
Purpose, risks and benefits of the research explamed to each potential participant before any study-related procedure began; free and informed
consent obtained from every patient or those legally authorized to represent the patient; autonomy and confidentiality of all participants
maintained throughout the study.

!

DATA COLLECTION — THREE CONVERGING SOURCES

Structured data-collection form
An extensive, pre-structured data collection form,
previously used and validated for internal consistency
and content relevance. applied to systematically
capture all necessary patient data

Patient/caregiver interview
In-depth, direct face-to-face personal
interview with the patient and./'or the
principal caregiver, conducted very
carefully

Medical case records
Detailed, extensive examination of the
medical caze records of the inpatients,

providing diagnoses and full treatment history

l

PARTICIPANT CHARACTERISATION

Sociodemographic profile and socioeconomic status
» Age, gender, educational level, occupation and monthly family income
obtained by direct face-to-face interview using a standardized questionnaire
* Socioeconomic status assessed using the modified Kuppuswamy scale:
education of head of family (score 1-T) + occupation of head of family (score 1-
10) + total family income (score 1-12); education and occupation components
held constant, income component updated continuously for inflation
* Clazsification by total score — Upper class 26-29 - Upper middle class 16-25 -
Lower middle class 11-15 - Upper lower class 5-10 - Lower class <3

ECONOMIC BURDEN ASSESSMENT

Clinical profile
Primary and secondary diagnoses, duration of the current illness, and a
detailed chronological medication history — comprising previous
drugs, current drug histery, and a record of any adverse drug reactions
— abstracted from extensive review of inpatient case records.

Disaggregation of disease-related expenditure
The economic consequences of the disease were examined by systematically disaggregating expenditure into three clearly identifiable strands, to
account for the full range of economic difficulty faced by patients.

!

Direct non-medical cost Indirect cost
Transportation to and from the healthcare facility, | Absenteeism from work and loss of work
food and lodging for the patient and hours, or mability to work, opportunity cost
accompanying persons during hospital stay, and of caregiving time used for patient care,
other miscellaneous expenses required by the and less visible, but equally important,
treatment process productivity losses

!

Financial burden and cost-related medication non-adherence
Overall financial burden quantified as the percentage of total household income spent on health care. Cost-related medication non-adherence defined
and evaluated as self-reported non-adherence to prescribed medication because of financially prohibitive out-of-pocket costs.

Direct medical cost
Physician consultation fees, mpatient and outpatient
procedure charges, prescription and over-the-counter
medication costs, laboratory, radiologicel and other
diagnostic mvestigation costs, and durable medical devices
and consumables, purchased or rented

Figure 2: Overview of the study procedure, from participant selection and ethical safeguards through data
collection, sociodemographic and clinical characterization, economic cost assessment, and statistical analysis.

Medication burden and polypharmacy

The medication burden is shown in Table 2 and Figure 3,
separated into those who have, and those who do not have,
polypharmacy (defined as the use of six or more
medications). A total of 10 patients with a mean drug count
of 4.9+£0.316 were in the non-polypharmacy group while
170 patients with a mean drug count of 8.45+1.781 were
in the polypharmacy group, which was significantly
higher. This difference was statistically significant

(p<0.001), suggesting a significantly higher burden of
medications in the polypharmacy group.

Expenditure on healthcare by polypharmacy status

Table 3 and Figure 4, present the mean cost components
of the healthcare system, by polypharmacy status (non-
polypharmacy versus polypharmacy). The results revealed
that exposure to polypharmacy had high economic costs
for the patients in all cost categories. The mean cost of
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direct medical expenses was higher in the polypharmacy
group (INR 8,380.24) compared to the non-polypharmacy
group (INR 4,705) (p<0.001). Similarly, the mean direct
non-medical costs of the patients with 6-10 drugs were
significantly higher as compared with patients with 0-5
drugs (INR 4,388.22 and INR 1,174, respectively)
(p<0.001). Indirect costs were also significantly different
between the groups with the polypharmacy group having
higher indirect costs (INR 2,638.82) than the non-
polypharmacy group (INR 1,200) (p=0.038). These results
taken together highlight the significant economic impact
of polypharmacy in hospitalized patients.

1

8.45

4.9

Number of medications
o \] N (@)Y o o

No (0-5 Drugs) Yes (6-10 drugs)

Status of Polypharmacy

Figure 3: Comparison of the mean number of
prescribed drugs between non-polypharmacy and
polypharmacy groups.

Healthcare expenditure by comorbidity status

Table 4 and Figure 5, provide mean cost components for
the healthcare system for patients with DM and with or
without a comorbidity. Additional comorbidities were
found to be significantly associated with an increase in the
economic burden, especially direct costs, in the analysis.
Patients with DM and comorbidities also had a
significantly higher mean direct medical cost (INR
9,032.36) than patients with DM and HTN (INR 6,920.93)

(p<0.001). Similarly, patients with co-morbidities also had
significantly higher direct non-medical costs (INR
4,986.93) compared to patients without co-morbidities
(INR 3,070.34) (p<0.001).

The costs however were comparable in the two groups,
with patients with comorbidities having a slightly lower
cost (INR 2,504.67) versus patients without comorbidities
(INR 2,638.36) (p=0.83). Overall, these findings indicate
that the presence of co-morbid conditions greatly increases
direct health care expenditures and does not significantly
affect indirect costs.

Financial burden and cost-related medication non-
adherence

Table 5 provides an overview of the overall financial cost
and cost-related medication nonadherence cases based on
the presence or absence of comorbidities. Of patients with
DM alone and HTN alone, >50% (n=42, 52.5%) reported
high financial burden, 37.5% (n=30) moderate financial
burden, and only 10% (n=8) low financial burden.
Contrastingly, patients with DM, HTN and comorbidities
had a much higher financial impact, with the majority
(n=71, 70.29%) reporting a high financial burden and 27
(26.7%) patients reporting a moderate financial burden and
3 (2.97%) patients reporting a low financial burden.

In terms of medication nonadherence due to cost, 26
patients (32.5%) with DM and HTN alone were
nonadherent and 54 (67.5%) adherents. In patients with
DM, HTN and comorbidities, however, more patients
reported cost-related nonadherence (n=66, 65.34%) than
patients who did not report any cost-related nonadherence
(n=35, 34.65%). Overall, these findings suggest that there
is an association between increased financial burden,
brought on by admission for multiple comorbidities, and
that having multiple comorbidities significantly
contributes to having medication nonadherence due to cost
among inpatients.
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Direct Medical Cost

B Polypharmacy No (0-5 Drugs)

1200
= u

Direct Non-Medical Cost

Mean of cost component

B Polypharmacy Yes (6-10 Drugs)

4388.22

2638.82

Indirect Medical Cost

Figure 4: Comparison of mean healthcare cost components by polypharmacy and non-polypharmacy group.
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Figure 5: Comparison of mean healthcare cost components in patients having diabetes mellitus and hypertension
with or without comorbidities.

Table 1: Sociodemographic, economic, and clinical

characteristics of the study participants.

\ Characteristics Frequency (%)
Gender
Male 104 (57.8)
Female 76 (42.2)
Age (years)
20-29 1 (0.6)
30-39 3(1.7)
40-49 19 (10.6)
50-59 41 (22.8)
60-69 49 (27.2)
70-79 53 (29.4)
80 and above 14 (7.8)
Socio economic status
Lower class 4(2.2)
Upper class 64 (35.6)
Lower middle 64 (35.6)
Upper middle 48 (35)
Upper class 01 (0.6)
Diagnosis
Diabetes and HTN 73 (40.6)
Diabetes, HTN and co morbidities 107 (59.4)
Disease co morbidity
CVA 24 (13.3)
CLD 10 (5.6)
Hypothyroidism 13 (7.2)
CKD 26 (14.4)
IHD 39 (21.7)
Heart failure 24 (13.3)
Asthma 6 (3.3)
COPD 18 (10)
Anemia 18 (10)

Table 2: Comparison of the mean number of
prescribed drugs between non-polypharmacy and

polypharmacy groups.
Standard P
Polypharmacy N Mean __deviation value
No (0-5 drugs) 10 49 0.316
- <
Yes (6-10 170 845  1.781 0.001
drugs)

Table 3: Comparison of mean healthcare cost
component by polypharmacy and non-polypharmacy
groups.

Mean of cost Polypharmacy status

component No (0-5 Lol

p drugs) drugs)
Direct medical 4705 8380.24 <0.001
cost
Dlre.ct non- 1174 4388.22 <0.001
medical cost
Indirect medical 1200 2638.82 0.038
cost

Table 4: Comparison of mean healthcare cost
component in patients having diabetes mellitus and
hypertension with or without comorbidities.

Mean of cost DAL [EN]

mponent and
comp _ comorbidities
LDibse s 6920.93  9032.36 <0.001
medical cost
Directnon- 5,56 3, 498693 <0.001
medical cost
L e 263836  2504.67 0.83
medical cost
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Table 5: Distribution of financial burden and cost
related non-adherence among patients with diabetes
mellitus and hypertension with or without
comorbidities.

Frequency

Frequency (%) of
(%) of DM DM, HTN with
and HTN comorbidities

Characteristics

Financial burden

Low burden 8 (10) 3(2.97)

Moderate burden 30 (37.5) 27 (26.7)

High burden 42 (52.5) 71 (70.29)

Cost-related non-adherence

Yes 26 (32.5) 66 (65.34)

No 54 (67.5) 35 (34.65)
DISCUSSION

This study provides a comprehensive picture of the
economic burden of polypharmacy and comorbidities in
hospitalized individuals with hypertension and diabetes
mellitus in a tertiary care hospital. The findings indicate a
notably high prevalence of polypharmacy (94.4%),
reflecting the growing complexity of managing coexisting
non-communicable diseases (NCDs) in India.! This rate is
greater than that reported in various regional studies;
however, it is in line with the observations of Zhao et al
who reported that older patients hospitalized with multiple
healthcare conditions are particularly prone to being
prescribed multiple medicines.®

One of the main observations of this study is the marked
difference in medical expenses between patients with and
without polypharmacy. Patients taking six or more
medications experienced substantially higher direct
medical costs (INR 8,380.24 versus INR 4,705), direct
non-medical costs (INR 4,388.22 versus INR 1,174), and
indirect costs (INR 2,638.82 versus INR 1,200). These
outcomes are consistent with those reported by Sapkota et
al who identified polypharmacy as a major contributor to
financial burden in South Asian clinical settings.’
Furthermore, the increase in direct medical cost is
consistent with the hospital-based cost analysis by
Alshammari et al which found that the cost of
pharmaceuticals and diagnostic testing are significant
contributors to the cost of diabetes.!” Comorbidities also
had an impact on medical costs. Costs of care were
significantly higher among patients with both diabetes and
hypertension with any other comorbid conditions than
among those without the comorbid conditions (INR
9,032.36 versus 6,920.93).

This observation is supported by Mutowo et al who
demonstrated that complications associated with diabetes
and hypertension are strongly linked to increased
hospitalization costs.'® The combined effect of
hypertension and diabetes, as described by Chen et al and
Khunti et al not only enhances the risk of macrovascular
and microvascular complications but also requires a

multidisciplinary treatment approach, usually resulting in
a “prescribing cascade”.*>!° In this scenario, additional
drugs are used to manage the side effects of existing
therapies, further increasing the economic burden on
patients.'® Interestingly, although direct costs were
significantly influenced by the presence of comorbidities,
indirect costs did not differ significantly (p=0.83). This
suggests that the human capital measures of productivity
loss may be more related to the main diabetes and
hypertension conditions and less to the number of other
comorbidities at the time of hospitalization. This is
somewhat different than the more general economic
forecasts of East Asian populations by Bloom et al who
estimated that the prevalence of multimorbidity has a
significant impact on workforce participation in the longer
term.'® Financial burden and cost-based medication non-
adherence were also seen in this study, as a high
percentage of patients with comorbidities (70.3% financial
burden; 65.3% cost-based non-adherence) encountered
financial difficulties. These rates are higher than others
reported in other low- and middle-income countries,
including Pakistan, where Butt et al found significant, but
relatively low rates of cost-related non-adherence.’

This study's higher rate of non-adherence is alarming
because it might result in poorer clinical outcomes, higher
risk of re-hospitalization, and ongoing disease burden as
noted by Piao et al and Scotti et al.'b!?

Limitations

The study was conducted in a single tertiary care teaching
hospital, which may limit the generalizability of the
findings to other healthcare settings, such as primary care
centers or private hospitals.

The study excluded patients managed in outpatient
settings. As a result, the findings may not fully reflect the
economic and clinical impact of polypharmacy in
community-dwelling individuals.

Patients with DM and HTN were managed not only by
general medicine but also by specialists such as
cardiologists, nephrologists, and endocrinologists.
Variation in prescribing practices between departments
may have influenced the number and type of medications
prescribed, potentially contributing to polypharmacy and
cost variation. This factor was not separately analyzed in
the study.

CONCLUSION

This study highlights the high prevalence of polypharmacy
among hospitalized people with HTN and DM, especially
among older people, people with a longer duration of the
disease and people with other co-morbidities like
cardiovascular disease, chronic kidney disease and
dyslipidemia. Patients with diabetes, hypertension and
without any other chronic disease needed more drugs and
had much higher health care costs, compared to patients
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suffering from diabetes and hypertension only. The highest
proportion of the total expenditure was for direct medical
costs, mainly associated with medicines and diagnostic
investigations, and direct non-medical costs, and indirect
costs associated with productivity loss further contributed
to the economic burden. Polypharmacy is frequently
clinically indicated but greatly adds to the complexity of
treatment and costs, especially in lower socioeconomic
groups.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the

Institutional Ethics Committee
(IEC/AH&RC/AC/17/2025)

REFERENCES

1. World Health Organization (WHO). Non-

10.

communicable diseases. 2023. Available at: https://
www.who.int/news-room/fact-sheets/detail/noncomm
unicable-diseases. Accessed on 08 May 2026.
Balasubramanyam M. Hypertension in India needs
attention, detection and correction. Healthcare Radius.
2024. Available at: https://www.healthcareradius.
in/clinical/treatment/hypertension-in-india-needs-
attention-detection-and-correction. Accessed on 08
May 2026.

International Diabetes Federation (IDF). IDF Diabetes
Atlas. 11th edition. Brussels, Belgium. 2024.
Available at: IDF Diabetes Atlas. 11th ed. Brussels,
Belgium: International Diabetes Federation. Accessed
on 08 May 2026.

Chen G, McAlister FA, Walker RL, Hemmelgarn BR,

Campbell NR. Cardiovascular outcomes in
Framingham participants with  diabetes: the
importance of blood pressure. Hypertension.

2011;57(5):891-7.

Khunti K, Chudasama Y, Gregg EW, Kamkuemah M,
Misra S, Suls J, et al. Diabetes and multiple long-term
conditions: a review of our current global health
challenge. Diabetes Care. 2023;46(12):2092-104.
Saeed Z, Ostrominski JW, Aroda VR. Polypharmacy
in type 2 diabetes: appropriate or a cause for concern?
Diabetes Care. 2024;47(12):2104-6.

Sapkota B, Shakya S, Sah S, Chaudhary NK, Tamang
B, Karki SS. Economic implications of polypharmacy
in Nepal: a multicentre community-based study.
medRxiv. 2020;1:30.

Zhao Y, Wang J, Zhu X, Zhang X, Zhang Y, Zhang
W, et al. Multimorbidity and polypharmacy in
hospitalized older patients: a cross-sectional study.
BMC Geriatr. 2023;23(1):423.

Butt MD, Ong SC, Wahab MU, Rasool MF, Saleem
F,. Cost of illness analysis of type 2 diabetes mellitus:
findings from a lower-middle income country. Int J
Environ Res Public Health. 2022;19:12611.

Daunt R, Curtin D, O’Mahony D. Polypharmacy
stewardship: a novel approach to tackle a major public

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

health crisis. Lancet Healthy Longev. 2023;4(5):¢320-
L.

Scotti S, Scotti L, Galimberti F, Xie S, Casula M,
Olmastroni  E.  Operational  definitions  of
polypharmacy and their association with all-cause
hospitalization risk: a conceptual framework using
administrative ~ databases.  Pharmacy  (Basel).
2025;13(1):15.

Moura CS, Acurcio FA, Belo NO. Drug-drug
interactions associated with length of stay and cost of
hospitalization. J Pharm Pharm Sci. 2009;12(3):266-
72.

Piao Z, Oh KS, Han E. Healthcare burden and clinical
outcomes of polypharmacy in older adults: a
population-based cohort study in South Korea. Arch
Public Health. 2025;83(1):1-10.

Péez NA, Torres CC, Campos de Aldana MS, Solano
S, Quintero N, Chaparro OL. Direct and indirect costs
of caring for patients with chronic non-communicable
diseases. Aquichan. 2020;20(2):e2022.

Bloom DE, Chen S, Kuhn M, McGovern ME, Oxley
L, Prettner K. The economic burden of chronic
diseases: estimates and projections for China, Japan,
and South Korea. J Econ Ageing. 2020;17:100163.
Kim EJ, Jung SW. Sensitivity analysis of the
economic burden using social insurance claim data. J
Public Health Epidemiol. 2016;8(12):351-7.
Alshammari AM, Elnaem MH, Ong SC. Evaluating
the economic impact of diabetes mellitus: a hospital-
centric cost analysis in Hail, Saudi Arabia.
Clinicoecon Outcomes Res. 2025;17:473-84.

Mutowo MP, Lorgelly PK, Laxy M, Renzaho AM,
Mangwiro JC, Owen Al. The hospitalization costs of
diabetes and hypertension complications in
Zimbabwe: estimations and correlations. J Diabetes
Res. 2016;2016:9754230.

Jo C. Cost-of-illness studies: concepts, scopes, and
methods. Clin Mol Hepatol. 2014;20(4):327-37.

Kieu TTM, Trinh HN, Pham HTK, Nguyen T, Ng
JYS. Direct non-medical and indirect costs of diabetes
and its associated complications in Vietnam: an
estimation using national health insurance claims from
a cross-sectional survey. BMJ Open.
2020;10:¢032303.

Reinhart M, Scarpati LM, Kirson NY, Patton C, Shak
N, Erensen JG. The economic burden of abuse of
prescription opioids: a systematic literature review
from 2012 to 2017. Appl Health Econ Health Policy.
2018;16(5):609-32.

Cite this article as: Nagarajappa RB, Mahesha A,
Manjunath BS. Effect of polypharmacy on healthcare
costs in hospitalized patients diagnosed with
hypertension and diabetes mellitus in a tertiary care
teaching hospital. Int J Basic Clin Pharmacol
2026;15:988-95.

International Journal of Basic & Clinical Pharmacology | September-October 2026 | Vol 15| Issue 5 Page 995




  n =   z 2 × p ( 1 − p ) /   d 2

