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Abstract:
Background: Polypharmacy, defined as the use of five or more medications, and hyperpolypharmacy (>10 drugs)
are increasingly recognized as major public health concerns, particularly among patients with chronic diseases.
These conditions are associated with adverse outcomes, including higher hospital readmissions and mortality.
Aim: To evaluate the prevalence and incidence of polypharmacy and hyperpolypharmacy in patients with chronic
diseases and identify associated demographic and clinical predictors.
Methodology: A retrospective observational study was conducted at ANMMCH, Gaya, India, analyzing medical
records of 1,650 adult patients with chronic diseases over six months. Medication use was categorized as non-
polypharmacy (<5 drugs), polypharmacy (5-9 drugs), and hyperpolypharmacy (>10 drugs). Descriptive statistics,
chi-square tests, and multivariate logistic regression were employed to assess prevalence, predictors, and
outcomes, including 30-day readmissions.
Results: Polypharmacy and hyperpolypharmacy were observed in 53.9% and 23% of patients, respectively. Older
age (>60 years), >3 comorbidities, and hospital stays >7 days were significant predictors (p < 0.001). Thirty-day
readmission rates increased with medication burden: 8.4% for non-polypharmacy, 13.7% for polypharmacy, and
24.2% for hyperpolypharmacy.
Conclusion: Polypharmacy is highly prevalent among patients with chronic diseases, particularly older adults
with multiple comorbidities, and is associated with increased readmissions. Regular medication review and
targeted interventions are essential to optimize therapy and reduce adverse outcomes.
Keywords: Polypharmacy, Hyperpolypharmacy, Chronic Disease, Prevalence, Readmission, Retrospective
Study.
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Introduction

Polypharmacy is generally described as the usage of
multiple medications at the same time, which is
known to become an important health issue of the
population. The most commonly used definition of
polypharmacy is that of taking five or more drugs at
the same time, and hyperpolypharmacy is taken as
using ten or more drugs [1]. Even these seemingly
simple definitions cover a very broad spectrum of
clinical scenarios, including the necessary treatment
plans and even inappropriate use of medication.
Conventionally, the study of polypharmacy has been
guided more on the elderly population because they
are more likely to be associated with multimorbidity
and chronic disease burden. Nonetheless, it is also
becoming increasingly recognized that
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polypharmacy is also not exclusive to older adults,
with only a small number of studies having investi-
gated polypharmacy epidemiology in wider age
groups [2].

The occurrence of polypharmacy differs signifi-
cantly according to the study settings, definitions
used and also periods. In a recent meta-analysis, a
pooled prevalence rate of 37% of polypharmacy
(95% CI 31% to 43%), demonstrates that a sizeable
number of patients are victimized. Polypharmacy is
an important issue in patient safety, which has been
identified by the World Health Organization (WHO)
as a topic of urgent concern in the Global Patient
Safety Challenge of 2017, along with high-risk
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situations and care transitions [3] as areas of priority.
As the survival rates improve and the population of
the world ages, the multidisciplinary load of the pa-
tient is likely to rise as well, and the polypharmacy
is likely to grow [4] accordingly.

Polypharmacy has a huge clinical implication. Alt-
hough multiple medications prescription might be
clinically appropriate in the treatment of complex
conditions, inappropriate polypharmacy is linked to
a number of negative consequences. These involve
a high risk of possibly inappropriate prescribing,
hospitalization, re-admission, and deaths [5]. The
rate of polypharmacy is higher in older adults with
research showing 45 per cent of the population over
the age of 65 years and above being affected com-
pared to 25 per cent of the population below 65
years. Risk factors related to patients, including
treatment in a particular healthcare facility, also play
arole in polypharmacy, with the prevalence rates be-
ing 20% in the community setting, 37% in outpatient
clinics and 52% in inpatients [6].

Medication reviews and deprescribing are among
the interventions that have been found to counter the
risks of polypharmacy. Medication reviews, which
are mostly done when a patient is staying at the hos-
pital, involve a systematic assessment of all the med-
ications which are prescribed to the patient so as to
establish whether the offered therapy is inappropri-
ate or not [7]. Deprescribing, which is the medical
term used to describe the process of managing
Polypharmacy by withdrawing inappropriate medi-
cations under supervision, seeks to minimize
polypharmacy and enhance patient outcomes. Nev-
ertheless, these tactics fail to consider older adults
who have numerous comorbidities in clinical trials
that determine the safety of the new drugs [8]. This
omission helps create deficient knowledge on the
risks of polypharmacy in real-life contexts. Moreo-
ver, the distribution of disease-specific clinical
guidelines can also have the unintentional effect of
targeting the treatment of condition instead of inter-
actions between multiple comorbid conditions and
their therapies [9]. Poorly updated medical records
and automated re-prescription of medication are also
factors in the system level that contribute to risk of
polypharmacy [10].

Internal medicine hospitals especially end up with
patients who are highly vulnerable to polypharmacy
because they have a significant number of comor-
bidities and frailty. This burden may be increased by
acute hospitalization, which may either initiate new
medications or resume previously prescribed ones.
Hence, it is important to learn how polypharmacy
and hyperpolypharmacy are prevalent and common
among this population in order to devise measures
that can enhance medication administration and bet-
ter clinical outcomes.
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The purpose of the study is to analyze the incidence
of pre-admission polypharmacy and post-discharge
polypharmacy and hyperpolypharmacy, the relation-
ship between them and patient demographics,
comorbidity burden, admitting subspecialty, and
clinical outcomes. Our hypothesis is that the predis-
charge and post discharge polypharmacy is wide-
spread especially amongst the elderly and those with
high comorbidity and frailty. Also, we hypothesize
that preadmission polypharmacy and hy-
perpolypharmacy correlate with high short-term and
long-term mortality, extended primary hospital
stays, and the increased risk of readmission. Such
associations will offer necessary understanding of
how chronic disease patients should be managed,
and the interventions can be informed by this under-
standing to reduce adverse effects that are related to
polypharmacy.

Methodology

Study Design: This study was a retrospective, hos-
pital-based observational study conducted to deter-
mine the prevalence and incidence of polypharmacy
and hyperpolypharmacy among patients with
chronic diseases. The study involved the review and
analysis of previously recorded medical and pre-
scription data of eligible patients over a defined
study period.

Study Area: The study was conducted in the De-
partment of Pharmacology, Anugrah Narayan
Magadh  Medical College and  Hospital
(ANMMCH), Gaya, Bihar, India from April 2025 to
September 2025.

Study Duration: The study was carried out over a
period of six months. During this period, retrospec-
tive data of patients admitted and treated for chronic
diseases were collected and analyzed.

Sample Size: A total of 1650 patients meeting the
eligibility criteria were included in the study. The
sample size comprised all eligible adult patients with
documented chronic diseases whose medical records
were complete and accessible during the study pe-
riod.

Study Population: The study population consisted
of adult patients aged 18 years and above diagnosed
with one or more chronic diseases and receiving
treatment at ANMMCH, Gaya. Chronic diseases in-
cluded, but were not limited to, hypertension, diabe-
tes mellitus, chronic kidney disease, chronic ob-
structive pulmonary disease, cardiovascular dis-
eases, and other long-term medical conditions re-
quiring ongoing pharmacotherapy. Both inpatient
and outpatient records were considered where com-
plete medication data were available.

Data Collection: Data were collected retrospec-
tively from hospital medical records, prescription
registers, inpatient files, discharge summaries, and
pharmacy dispensing records. Information extracted
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included demographic characteristics (age, gender),
clinical diagnosis, comorbidities (coded according
to ICD-10 classification where applicable), number
of medications prescribed, type of medications
(classified according to the Anatomical Therapeutic
Chemical [ATC] classification system), duration of
hospital stay, and readmission status.

Medication data included all prescribed and dis-
pensed drugs; however, over-the-counter medica-
tions, herbal products, and topical preparations were
excluded where documentation was unavailable. All
data were de-identified prior to analysis to ensure
confidentiality.

Inclusion Criteria
Patients were included in the study if they:

e  Were aged 18 years or above.

e Had a confirmed diagnosis of at least one
chronic disease.

e Had complete medical and prescription records
available during the study period.

e Received at least one prescribed medication for
chronic disease management.

Exclusion Criteria
Patients were excluded from the study if they:

e  Were below 18 years of age.

e Had incomplete or missing medical or prescrip-
tion records.

e  Were admitted solely for acute or emergency
conditions without underlying chronic disease.

e Had records lacking clear documentation of
prescribed medications.

Procedure: A structured data extraction format was
developed prior to data collection. Eligible patient
records were identified from hospital databases and
record sections. The total number of medications
prescribed to each patient was calculated based on
prescriptions during the defined evaluation period.

Polypharmacy was defined as the concurrent use of
5-9 medications, while hyperpolypharmacy was de-
fined as the use of 10 or more medications. Non-
polypharmacy was defined as the use of fewer than
5 medications.
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The prevalence of polypharmacy and hy-
perpolypharmacy was calculated based on the pro-
portion of patients meeting these criteria at baseline.
Incidence was determined by identifying new cases
of polypharmacy or hyperpolypharmacy developing
during the follow-up period among patients who
were previously not in those categories. Additional
subgroup analysis was conducted by excluding
short-term antibiotic prescriptions to assess their in-
fluence on classification status.

Statistical Analysis: Data were entered into Mi-
crosoft Excel and analyzed using appropriate statis-
tical software (such as SPSS/R). Descriptive statis-
tics were used to summarize demographic and clini-
cal characteristics. Continuous variables were ex-
pressed as mean + standard deviation (SD), while
categorical variables were expressed as frequencies
and percentages. The prevalence and incidence rates
of polypharmacy and hyperpolypharmacy were cal-
culated with 95% confidence intervals. The Chi-
square test was used to assess associations between
polypharmacy status and categorical variables. Lo-
gistic regression analysis was performed to identify
predictors of polypharmacy and hyperpolyphar-
macy. Survival outcomes such as 30-day readmis-
sion and mortality (if applicable) were analyzed us-
ing Kaplan—Meier survival curves and compared us-
ing the log-rank test. A p-value of <0.05 was consid-
ered statistically significant.”

Result

Table 1 summarizes the baseline demographic char-
acteristics of 1,650 study participants. The age dis-
tribution was nearly even for the two older groups,
with 41-60 years and >60 years each comprising
40.6% (670 patients each), while 18—40 years ac-
counted for 18.8% (310 patients), with a mean age
of 58.4 + 13.2 years. Regarding gender, 57% were
male (940 patients) and 43% female (710 patients).
In terms of comorbidities, 25.5% had 1 chronic dis-
ease (420 patients), 41.8% had 2 diseases (690 pa-
tients), and 32.7% had >3 chronic diseases (540 pa-
tients), indicating a substantial burden of multiple
comorbidities among participants.

Table 1: Baseline Demographic Characteristics of Study Participants (N = 1650)
Variable | Frequency (n) | Percentage (%)
Age Group (years)
18-40 310 18.8
41-60 670 40.6
>60 670 40.6
Mean Age (years = SD) 584+13.2 —
Gender
Male 940 57
Female 710 43
Number of Chronic Diseases
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1 420 25.5
2 690 41.8
>3 540 32.7

Table 2 presents the distribution of chronic diseases
among 1,650 patients. The most prevalent condition
was hypertension (1,120 patients, 67.9%), followed
by type 2 diabetes mellitus (980, 59.4%) and
dyslipidemia (710, 43%). Cardiovascular disease

affected 620 patients (37.6%), while chronic kidney
disease (290, 17.6%) and COPD (240, 14.5%) were
less common. Other chronic conditions were re-
ported in 310 patients (18.8%), highlighting a high
burden of comorbidities in this population.

Table 2: Distribution of Chronic Diseases (N = 1650)

Chronic Disease Frequency (n) Percentage (%)
Hypertension 1120 67.9

Type 2 Diabetes Mellitus 980 59.4
Cardiovascular Disease 620 37.6

Chronic Kidney Disease 290 17.6

COPD 240 14.5
Dyslipidemia 710 43

Others 310 18.8

Table 3 presents the distribution of medication use
among 1,650 patients. Non-polypharmacy (<5
drugs) was observed in 380 patients (23%),
polypharmacy (5-9 drugs) in 890 patients (53.9%),
and hyperpolypharmacy (=10 drugs) in 380 patients

(23%). The mean number of drugs per patient was
7.8 + 3.1, indicating that, on average, patients re-
ceived multiple medications, with polypharmacy be-
ing the most common category.

Table 3: Distribution of Medication Use Categories (N = 1650)
Medication Category Frequency (n) Percentage (%)
<5 Drugs (Non-polypharmacy) 380 23
5-9 Drugs (Polypharmacy) 890 53.9
>10 Drugs (Hyperpolypharmacy) 380 23
Mean Number of Drugs + SD 7.8+3.1 —

Table 4 shows the prevalence of polypharmacy and
hyperpolypharmacy  among 1,650  patients.
Polypharmacy (59 drugs) was observed in 890 pa-
tients (53.9%, 95% CI 51.5-56.3%), while hy-
perpolypharmacy (>10 drugs) occurred in 380

patients (23%, 95% CI 21.0-25.1%). Overall, 1,270
patients (77%, 95% CI 74.9-79.0%) were prescribed
five or more drugs, highlighting a high prevalence
of multiple drug use in this population.

Table 4: Prevalence of Polypharmacy and Hyperpolypharmacy (N = 1650)
Category Frequency (n) Prevalence (%) | 95% Confidence Interval
Polypharmacy (59 drugs) 890 53.9 51.5-56.3
Hyperpolypharmacy (>10 drugs) 380 23 21.0-25.1
Overall >5 Drugs 1270 71 74.9 -79.0

Table 5 presents the association between age groups
and medication categories using a chi-square test.
Among patients aged 1840 years (n=310), most
were in the non-polypharmacy group (45.2%), with
fewer in polypharmacy (41.9%) and hyperpolyphar-
macy (12.9%). In the 41-60 years group (n=670),
the majority were polypharmacy patients (58.2%),
while non-polypharmacy and hyperpolypharmacy
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accounted for 23.9% and 17.9%, respectively. Pa-
tients >60 years (n=670) had the highest proportion
in the hyperpolypharmacy group (32.8%), with
polypharmacy at 55.2% and non-polypharmacy only
11.9%. The association between age and medication
category was statistically significant (p < 0.001), in-
dicating that older age is strongly linked to higher
levels of polypharmacy.
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Table 5: Association Between Age Group and Medication Category (Chi-square Test)
Age Group Non-poly n (%) Poly n (%) Hyper n (%) Total p-value
1840 140 (45.2) 130 (41.9) 40 (12.9) 310 <0.001*
41-60 160 (23.9) 390 (58.2) 120 (17.9) 670
>60 80 (11.9) 370 (55.2) 220 (32.8) 670
Total 380 890 380 1650

Table 6 presents a multivariate logistic regression
analysis identifying predictors of polypharmacy (>5
drugs). Patients aged >60 years had a significantly
higher likelihood of polypharmacy (AOR 2.85, 95%
CI 2.10-3.86, p < 0.001), as did those with >3
comorbidities (AOR 3.92, 95% CI 2.88-5.34, p <
0.001). A hospital stay >7 days was also a significant

predictor (AOR 1.74, 95% CI 1.29-2.36, p=0.001).
Male gender was not significantly associated with
polypharmacy (AOR 1.18, 95% CI 0.94-1.48, p =
0.152). Overall, advanced age, multiple comorbidi-
ties, and longer hospitalization independently in-
creased the risk of polypharmacy.

Table 6: Multivariate Logistic Regression Analysis for Predictors of Polypharmacy (=5 Drugs)
Variable Adjusted Odds Ratio (AOR) 95% CI p-value
Age >60 years 2.85 2.10-3.86 <0.001*
>3 Comorbidities 3.92 2.88-5.34 <0.001*
Male Gender 1.18 0.94 —1.48 0.152
Hospital Stay >7 days 1.74 1.29-2.36 0.001*

Table 7 shows 30-day readmission rates according
to medication categories among 1,650 patients. Pa-
tients on non-polypharmacy regimens (n=380) had
the lowest readmission rate at 8.4%, while those on
polypharmacy (n=890) had a higher rate of 13.7%,
and hyperpolypharmacy (n=380) patients experi-
enced the highest readmission at 24.2%. Overall,

246 patients (14.9%) were readmitted within 30
days. The difference in readmission rates across
medication categories was statistically significant (p
< 0.001), indicating that higher levels of polyphar-
macy were associated with increased 30-day read-
missions.

Table 7: 30-Day Readmission According to Medication Category (N = 1650)
Medication Category Readmission (n) | Percentage (%) No Readmission (n) p-value
Non-polypharmacy (n=380) | 32 8.4 348 <0.001*
Polypharmacy (n=890) 122 13.7 768
Hyperpolypharmacy (n=380) | 92 24.2 288
Total (n=1650) 246 14.9 1404

Discussion

The current analysis showed that polypharmacy and
hyperpolypharmacy are very common in chronic
disease patients, and 53.9% of the participants re-
ported polypharmacy, and 23% reported hy-
perpolypharmacy. These results are similar to other
studies performed in the inpatient setting, in which
polypharmacy frequency was estimated between
52% and 62.5 which is significantly higher than the
estimates of polypharmacy are in the community (20
to 37) (Delara et al., 2022) [6]. The increased prev-
alence in this cohort could possibly be due to older
age and greater burden of comorbidity that is com-
mon on internal medicine inpatients given that older
age and having several active chronic comorbid con-
ditions were both important predictors of polyphar-
macy in our analysis. Namely, adults older than 60
years were almost three times more prone to
polypharmacy, and those with three or more comor-
bidities were almost four times more likely as well,
as longitudinal studies confirm that multimorbidity
and medication burden are closely related
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(Wastesson et al., 2019) [11]. The results indicate
the accumulative impact of the complexity of
chronic-related diseases on medication use, which
has been supported by research in other inpatient
groups, such as surgical patients, where polyphar-
macy rates were lower at 32.2 percent but significant
in the population with multiple comorbidities
(Jonsdottir et al., 2023) [12] provinces.”

The sex distribution in our cohort was slightly skew-
ness towards males (57%), whereas some studies on
a community have found no significant sex differ-
ence in the prevalence of polypharmacy (Delara et
al., 2022) [6]. Nevertheless, our findings are con-
sistent with population-wide data in Iceland, where
51 percent of the overall population is male, and thus
indicate that demographic factors of the source pop-
ulation can also be the cause of differences (Statis-
tics Iceland, 2023) [13]. Although our multivariate
analysis did not find sex a predictor of polyphar-
macy, other studies indicate that men can be more
affected by the increased medication burden because
of the difference in the severity of the disease or the
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healthcare use, thus, the sex-specific patterns of
polypharmacy need additional research.

Among the patients with greater polypharmacy,
medication classes that were also linked to poten-
tially inappropriate prescribing were overrepre-
sented. 65.7 percent of hyperpolypharmacy patients
used opioids versus 14.8 percent in non-polyphar-
macy patients, and 40.2 percent were prescribed
benzodiazepines versus 4 percent, respectively.
Similar overrepresentation was done on proton
pump inhibitors (51.5% vs. 7.3%). These outcomes
support the findings made in the past, which indi-
cated that polypharmacy is a significant risk factor
of inappropriate use of medication, which subse-
quently may result in adverse drug events, hospital-
ization, and economic burden (Storms et al., 2017)
[14]. The Beers criteria and the STOPP/START cri-
teria are commonly used to evaluate the appropriate-
ness of prescribing to older adults, but there are gaps
in the guidance regarding adults of all ages, even
though frailty and medication burden are increas-
ingly observed in younger adults (By the 2019
American Geriatrics Society Beers Criteria® Up-
date Expert Panel, 2019) [15]. The fact that our co-
hort was highly exposed to sedatives, opioids, and
proton pump inhibitors indicates that possibly inap-
propriate prescribing is the reason why polyphar-
macy is observed to be higher than would otherwise
be given the comorbidity burden.

We also studied the relationship between polyphar-
macy and clinical outcomes in our study. The read-
mission rates in 30 days rose with the intensity of
medication burden, with 8.4% of non-polypharmacy
patients experiencing readmission and 24.2% of hy-
perpolypharmacy patients experiencing readmis-
sion, exposing a possible dose-response relationship
between medication count and readmission. These
results partially correlate with those that have been
reported before on the fact that the use of polyphar-
macy and inappropriate medication is associated
with unfavorable results, such as rehospitalization
and drug-related complications (Nguyen et al.,
2006) [16]. Nevertheless, although not all previous
studies, our analysis has found no significant rela-
tionships between polypharmacy and mortality or
long hospitalization, which could be due to the sim-
ilarity in comorbidity and frailty profiles across the
categories of the polypharmacy population in our
cohort. This is as opposed to studies where higher
polypharmacy burden was closely associated with
longer hospitalization and higher mortality which is
probably because of the presence of comorbidity
burden (Campbell et al., 2004; Frazier, 2005)
[17,18].

These results highlight the ambiguity of treating
polypharmacy as a risk indicator. Although more
medications are an indicator of disease burden, it
may be a symptom of possibly inappropriate pre-
scribing behaviors that can be addressed with the
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help of structured deprescribing interventions
(Kuntz et al., 2018; Estrela et al., 2020) [19,20]. The
high usage of medicines like benzodiazepines, seda-
tives, opioids, and proton pump inhibitors can be
considered as an indication of the necessity of atten-
tive medication examination, especially after hospi-
talization, to avoid unreasonable continuous use. On
the whole, the results support the current relevance
of age, comorbidity, and hospital exposure to deter-
mine polypharmacy, as well as the impact that pre-
scribing patterns have on medication burden and re-
lated clinical outcomes. These issues can be re-
solved to enhance patient safety and decrease the
number of avoidable readmissions among patients
with chronic conditions.

Conclusion

The study demonstrates that polypharmacy and hy-
perpolypharmacy are prevalent in patients with
chronic conditions, and a large fraction of this group
of people is likely to be receiving several medica-
tions simultaneously. The age over 65 years and
more comorbid conditions were shown to be major
predictors of polypharmacy indicating that patients
with complex health profiles are especially suscep-
tible to polypharmacy. The data also showed that
there is quite an interesting correlation between
medication burden and adverse outcomes, with more
of those taking multiple medications having higher
rates of 30-day hospital readmissions. Gender was
seen to be of limited effect, whereas the increase in
length of stay in hospitals corresponded to a higher
risk of polypharmacy. These results highlight the
significance of close medication monitoring and pe-
riodic reevaluation of chronically ill patients in man-
aging the risks of medication to the lowest possible
levels, encouraging the best treatment results, and
decreasing the use of health care services. On the
whole, the paper highlights that polypharmacy is a
widespread and clinically relevant issue that should
undergo specific interventions, especially in the el-
derly and children with numerous chronic condi-
tions.
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