
INTRODUCTION
A growing proportion of the elderly population is being 
recorded in many countries due to a rapid increase in life 
expectancy lately. In 2019, the geriatric population was 
approximately 703 million, and predicted to reach 1.5 billion 
in 2050 [1]. This has become a challenge for global health 
authorities. The degeneration that occurs because of aging 
will reduce the organ's capability to function properly, thereby 
increasing the risk of various diseases such as hypertension, 
diabetes, arthritis, chronic heart, and kidney [2, 3]. The 
presence of diseases leads to more frequent drug 
prescriptions and ends with polypharmacy [4, 5].

Polypharmacy has become a severe problem, where 
approximately 30% of geriatrics in developing countries 
consume many drugs simultaneously. Moreover, it is dened 
as irrational drug prescribing, which makes patients consume 
6 or more drugs simultaneously. Topical medications, herbs, 
vitamins, and minerals are not included in the denition of 
polypharmacy [6]. Higher consumption of multiple 
medications will lead to unwanted events such as drug 
interactions, side effects, decreased functional status, and 
increased health-related expenses. This will hamper patients' 
adherence to medications and trigger geriatric syndrome, 
which prolongs the length of hospitalization [3]. 

One of the core problems in polypharmacy is the prescription 
of the cascade. This occurs when a new medicine is prescribed 
to treat the adverse drug reaction (ADR) from the previous 
ones. However, the new administration of medicines can 
cause another side effect or drug reaction, creating a vicious 
unending cycle [3]. It was also reported that over-the-counter 
drugs and supplements contribute to this cycle [7, 8]. A 
previous study stated that less than half of the patients are 
willing to discuss their supplements or complementary 
medicine intake with their healthcare workers [9]. 

Polypharmacy is also associated with cognitive impairment 
such as delirium. Several studies reported that polypharmacy 
is a risk factor for delirium regardless of the type of drugs [10, 
11].  However,  another investigation discovered a 
contradictive result, there was no association between 

polypharmacy and delirium in geriatric patients [12]. Delirium 
is also called acute confusional state, characterized by acute 
onset of cerebral dysfunction with a change or uctuation in 
baseline mental status, inattentive, disorganized thinking, or 
an altered level of consciousness [13, 14]. Once the diagnosis 
of delirium is conrmed, the suspected precipitating factors 
need to be managed immediately because persistent delirium 
causes unfavorable outcomes that increase mortality [10].

Based on previous studies, there is an association between 
polypharmacy and prolonged length of hospitalization [15, 
16]. This is because the length of hospitalization increases the 
number of drugs given, where approximately 60% of patients 
have more prescribed drugs at discharge [17]. Previous 
reports have discovered that iatrogenic polypharmacy 
practices in geriatrics can be prevented with Beers and 
STOPP/START criteria, which can signicantly reduce 
treatment costs [18, 19]. Therefore, this study aims to 
determine the relationship between polypharmacy, length of 
hospitalization, and delirium in geriatric patients admitted to 
the Universitas Sumatera Utara Hospital.

MATERIALS AND METHODS
This observational analytical study with a cross-sectional 
design was carried out at the Universitas Sumatera Utara 
Hospital from February 2019 to October 2021. Institutional 
Review Board approved this study of Universitas Sumatera 
Utara, register number 724/KEP/USU/2021. Patients aged 60 
years and older who have received 2 or more drugs during 
hospitalization were included. The data were gathered from 
patients' medical records, including demographic and 
clinical variables, therefore, those with incomplete 
information were excluded. Subsequently, the data collected 
were processed and analyzed using Statistical Package for 
Social Sciences (SPSS) version 25 software. The relationship 
between polypharmacy and length of hospitalization was 
determined using the chi-square test, where a p-value of 
<0.05 was considered signicant. Beers criteria were used to 
determine the drugs associated with delirium. 

RESULTS
A total of 116 subjects were willing to participate in this study 
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and their characteristics are summarized in Table 1. The 
samples were dominated by male (56.9%), with the 60-69 
years age group (63.8%). Approximately 14.7%, 12.9%, and 
12.1% of subjects received 5, 10, and 4 drugs during 
hospitalization, respectively, as shown in Table 2.

From Table 1, polypharmacy was detected in 67.2% of 
subjects, and risk for drug interaction was anticipated among 
58.6% of respondents. The probability of drug interaction was 
determined using the Drug Interactions Checker on the 
Medscape website. Only 56% were categorized in short 
hospitalization periods, while the rest had prolonged periods, 
which is dened as more than 5 days. Decreased 
consciousness is one of the signs of delirium and observed in 
29.3% of subjects. Diabetes (30.8%) was the most common 
comorbidity in the samples, followed by hypertension (25.3%). 
According to Beers criteria, some drugs need to be avoided in 
geriatrics. However, drugs such as ranitidine, ketorolac, 
aspirin, alprazolam, ibuprofen, mefenamic acid, and 
nifedipine are still prescribed. The most commonly prescribed 
drugs were ranitidine (38.7%), followed by ketorolac (20.2%), 
as presented in Table 3. According to the chi-square test, there 
was a statistically signicant relationship between 
polypharmacy and length of hospitalization in geriatrics, with 
a p-value of 0.012 (Table 4).

DISCUSSION
This study discovered that the prevalence of polypharmacy in 
geriatric patients is high, reaching 78 of 116 subjects. They 
had more than 5 drugs during their hospitalization in the 
Universitas Sumatera Utara Hospital. The aging process in 
geriatrics leads to multi-organ dysfunction and comorbidities, 
which increase the causes of multi-drug prescription risk, 
leading to polypharmacy [20]. 

Polypharmacy can increase the risk of side effects and 
adverse drug interactions. A study stated that patients who 
take 5 or more drugs have an 88% higher risk of experiencing 
adverse events than those who consume fewer drugs. It was 
also reported that patients who consume 5 to 9 drugs 
simultaneously have a 50% probability of experiencing an 
adverse reaction. Similarly, those who consume 20 or more 
drugs have a 100% probability [21]. Nonsteroidal anti-
inammatory drugs (NSAIDs), cardiovascular medicines, 
diuretics, antibiotics, anticonvulsants, benzodiazepines, and 
diabetic drugs frequently cause adverse effects [18]. 

Based on these results, it was discovered that most geriatrics 
are at risk for adverse reactions to drug interactions (58.6%). 
This showed that taking more than 2 types of drugs will 
increase the risk of adverse events. Moreover, an adverse drug 
interaction is an unanticipated pharmacological or reduced 
therapeutic effect that occurs due to the simultaneous 
consumption of drugs [8]. Adverse events can also alter drug 
pharmacokinetics due to changes in absorption, distribution, 
metabol ism,  or  excret ion and ul t imately  lead to 
pharmacodynamics disturbances [22]. 

The results also showed that diabetes (30.8%) was the most 
common comorbidity, followed by hypertension (25.3%). 
Diabetes often occurs in the elderly because their pancreas 
cannot produce an adequate quantity of insulin. The inability 
of target organs to effectively use insulin can also be a 
possible mechanism [23]. Diabetes is also a signicant cause 
of polypharmacy because of the necessity to treat diabetic 
complications such as microvascular or macrovascular 
complications [24].

Polypharmacy is the cause of a prolonged length of 
hospitalization and increased healthcare visits after 
discharge [25]. In this study, 51 subjects (44%) were 
hospitalized for more than 5 days. Several predictors that may 

affect the length of hospitalization are characteristics or 
clinical states of the subjects, medical intervention, patient 
management, and hospital administration problem [26]. The 
health-related expense is in line with the length of 
hospitalization [27]. A previous study identied some risk 
factors related to hospitalizations for geriatrics, which include 
advanced age, past hospitalization, male gender, the 
presence of comorbidities or severe diseases, functional 
disturbances or disabilities, solitary living, and some 
behavioral factors, namely lack of exercise, falls, and poor 
intake [28].

A total of 34 patients (29.3%) had decreased level of 
consciousness, which is one of the clinical manifestations of 
delirium. Moreover, delirium is a syndrome characterized by 
acute onset of uctuation in mental status, inattention, 
disorganized thinking, or altered level of consciousness [14]. 
Although polypharmacy can induce delirium and also 
worsens the situation [11], it is not the sole cause of delirium. 
There are several etiologies categorized as modiable and 
non-modiable. Some potential etiologies are modiable 
such as medications, sensory impairment, immobilization, 
and acute neurological diseases. 

The non-modiable factors include advanced age, previous 
history of delirium, male, and multiple comorbidities [30]. 
Delirium patients often require more interventions and take a 
longer time to reach an eligible cognitive and physical state to 
discharge from intensive care. Consequently, delirium will 
affect the length of hospitalization in geriatric patients [31].

Although several medications are associated with delirium, 
they are still commonly prescribed in this study. Such practice 
was against Beers criteria, which stated that NSAIDs and 
benzodiazepines are not recommended to be prescribed for 
geriatric patients. Furthermore, Beers criteria is a modality to 
evaluate the quality of care, treatment cost, and the pattern of 
drug use among geriatrics [18]. This category includes 
ranitidine, ketorolac, aspirin, alprazolam, ibuprofen, 
mefenamic acid, and nifedipine. Ranitidine needs to be 
avoided in those at risk for delirium due to its potential to 
induce or worsen delirium.  Ketorolac can increase the risk of 
gastrointestinal bleeding, peptic ulcer, and acute kidney 
injury in geriatrics. Alprazolam is a drug that belongs to the 
benzodiazepine group. In general, benzodiazepines can 
increase the risk of cognitive impairment, delirium, falls, and 
fractures in geriatrics. Nifedipine is a calcium channel blocker 
that can cause hypotension and risk for myocardial ischemia 
in geriatrics and has been reported to induce delirium [18].

This is the rst study to determine the relationship between 
polypharmacy, length of hospitalization, and delirium in 
geriatrics, particularly in Indonesia. The results are expected 
to contribute additional references based on the practice of 
polypharmacy and its effect on geriatric patients during 
hospitalization. The limitations include other confounding 
factors that inuenced the length of hospitalization and 
delirium, which were not analyzed. Therefore, further similar 
studies are recommended to consider these factors.

CONCLUSION
There is a signicant relationship between polypharmacy, 
length of hospitalization, and delirium in geriatric patients. 
The results showed that polypharmacy is among the cause of 
a prolonged length of hospitalization and can induce 
delirium. Although several medications are associated with 
delirium, drugs such as ranitidine and ketorolac are still 
commonly prescribed. 
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Characteristics n=116

Gender, n (%)
Male
Female

66 (56.9)
50 (43.1)

Age, n (%)
60-69 years
70-79 years
>80 years

74 (63.8)
36 (31.0)
6 (5.2)

Polypharmacy, n (%)
Yes
No

78 (67.2)
38 (32.8)

Risk for Drug interaction, n (%)
Yes
No

68 (58.6)
48 (41.4)

Decreased confusion, n (%)
Yes
No

34 (29.3)
82 (70.7)

Length of hospitalization, n (%)
Short (<5 days)
Long(> 5 days)

65 (56)
51 (44)

Comorbid, n (%)
Diabetes
Hypertension
Coronary artery disease
Chronic kidney disease
Anemia
Tuberculosis
Acute kidney injury
Moderate head injury
Dyslipidemia
Congestive heart failure
COPD

45 (30.8)
37 (25.3)
5 (3.4)
3 (2.1)
2 (1.4)
2 (1.4)
1 (0.7)
1 (0.7)
1 (0.7)
1 (0.7)
1 (0.7)

Amount of drugs given Frequency %

2 2 1.7

3 5 4.3

4 14 12.1

5 17 14.7

6 13 11.2

7 12 10.3

8 8 6.9

9 11 9.5

10 15 12.9

11 6 5.2

12 2 1.7

13 3 2.6

15 1 0.9

16 4 3.4

17 1 0.9

18 1 0.9

20 1 0.9

Types of drugs n (%)

Ranitidine 67 (38.7)

Ketorolac 35 (20.2)

Aspirin 3(1.7)

Alprazolam 2 (1.2)

Ibuprofen 1 (0.6)

Mefenamic acid 1 (0.6)

Nifedipin 1 (0.6)

Length of stay P Value

Short Long

Polypharmacy Yes 35 39 0.012

No 30 12

Total 65 51
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