
Natasha Agarwal, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1414-1424 |Research 

*Corresponding Author: Natasha Agarwal 

Address: Malla Reddy College Of Pharmacy, Maisammaguda, Hyderabad, Telangana, India- 500100 

Email      :  Natashaagarwal2001@gmail.com  

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of 

any commercial or financial relationships that could be construed as a potential conflict of interest.   
                  

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                1414 | P a g e  

Geriatric patients are especially vulnerable to adverse drug reactions (ADRs) and 

inappropriate medication use due to age-related physiological changes and the presence 

of multiple comorbidities. These age-related changes have significant implications for 

the clinical management of older adults, as alterations in metabolism and variations in 

drug response often require adjustments in medication dosages. To mitigate these risks, 

healthcare professionals rely on various guidelines and criteria, among which the Beers 

Criteria is widely recognised. Objective-  This study was intended to assess the 

medications utilised by the geriatric demographic with the aim of discerning potentially 

inappropriate medications, as outlined by the Beer’s criteria.Materials and method- 

We conducted a prospective observational study for a period of 6 months, reviewing a 

total of  287 patient prescriptions of age above 65 years to asses the use medications 

based on 2023 updated Beers criteria.Result- The study population was predominantly 

male, with a significant majority (62.4%) falling within the age group of 65-75 years. 

The most common comorbidities among patients were hypertension, diabetes mellitus, 

and thyroid disorders.A total of 2156 were prescribed from which 606 drugs were 

present in category 1, 162 drugs in category 2, 118 drugs in category 3 and 121 drugs in 

category 5.The most frequently prescribed drugs were Pantoprazole, Acetaminophen, 

Ondansetron, Telmisartan, and Glimepiride. Pantoprazole was the most prevalent 

potentially inappropriate medication (PIM) in category 1, followed by Glimepiride, 

Aspirin, Diclofenac, and Nifedipine. In category 2, Zolpidem, Acetaminophen, Aspirin, 

Tramadol, and Ibuprofen were the most prescribed drugs.  Tramadol was the most 

prevalent PIM in category 3, followed by Antipsychotics, SSRIs, Diuretics, and 

Antidepressants. . In category 5, NSAIDs, Levetiracetam, and Tramadol were the most 

frequently prescribed drugs.Conclusion- this study concludes that the geriatrics are at 

significant risk of receiving potentially inappropriate medication, with the majority of  
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potentially inappropriate medication identified were from 

category 1 of Beers criteria.The findings of this study 

highlight the need for increased awareness and careful 

monitoring of medication use in elderly patients to minimise 

the risk of adverse drug events and improve patient 

outcomes. 

INTRODUCTION 

The Beers Criteria, officially called the "Beers 

Criteria for Potentially Inappropriate Medication 

Use in Older Adults," is a widely recognized set of 

guidelines aimed at enhancing the safety and 

quality of prescribing practices for older adults. 

First developed in 1991 by Dr. Mark H. Beers and 

a team of experts, the criteria identify medications 

that may present higher risks of adverse effects in 

older adults, taking into account the age-related 

changes in pharmacokinetics and 

pharmacodynamics. It identifies potentially 

inappropriate medications for individuals over 65 

years of age due to the risk outweighing benefits 

.The Beers Criteria is meant to serve as a guide for 

clinicians and health care providers. It does not 

prohibit the use of drugs, but restricts them on 

occasion, depending on the possible interactions 

between the drugs and the disease or syndrome 

presented by the individual 1. The American 

Geriatrics Society reviews and amends this list 

every three years.The Society creates the Beers 

Criteria list by reviewing new medical evidence 

published since the last revision. A group of 

selected experts looks at clinical trials and research 

studies to revise the last published list. During the 

review process, the AGS panel may add, remove, 

or modify medications on the Beers Criteria list 

based on the latest published evidence regarding 

the safety of each drug. The Beers Criteria plays a 

vital role in optimizing medication choices and 

improving patient outcomes. The American 

Geriatrics Society (AGS) organizes the criteria 

into five sections, which outline potentially 

inappropriate medications for adults aged 65 and 

older 2 . The are as follows  (a)Medications to 

avoid if you’re over 65 years old and not in a 

palliative care setting-This category includes 

drugs that should generally be avoided because 

they pose a high risk of serious side effects, such 

as benzodiazepines, which can increase the risk of 

cognitive impairment, delirium, falls, and 

fractures.  

(b)Medications to avoid among people with 

certain health conditions-Some drugs may 

worsen particular health conditions common in 

older adults. For example, non-steroidal anti-

inflammatory drugs (NSAIDs) are discouraged in 

individuals with chronic kidney disease or heart 

failure due to the risk of worsening these 

conditions.  

(c) Medications to Use with Caution: These 

drugs may be acceptable in certain circumstances, 

but they require close monitoring and should be 

used with caution. For example, anticoagulants 

such as warfarin are necessary for preventing 

blood clots but require careful dose management 

to avoid bleeding complications in the elderly.  

(d)Potentially inappropriate drug-drug 

interaction-The Beers Criteria highlights 

medications that, when used together, may 

increase the risk of adverse reactions. For instance, 

using two or more central nervous system 

depressants, such as opioids and benzodiazepines, 

can significantly heighten the risk of falls and 

respiratory depression.  

(e)Medications whose doses should be adjusted 

based on renal function-Because kidney function 

typically declines with age, certain medications 

require dosage adjustments to avoid toxicity. The 

Beers Criteria flags these medications, such as 

certain antibiotics or diabetes medications like 

metformin, which should be dosed according to 

the patient’s renal function. 

MATERIALS AND METHODS:  

A prospective observational study was conducted 

at Malla Reddy Hospital, Suraram, Hyderabad for 

a period of 6 months from December to May 2024. 

After receiving approval from the institutional 

https://pmc.ncbi.nlm.nih.gov/articles/PMC4209684/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4209684/
https://agsjournals.onlinelibrary.wiley.com/doi/epdf/10.1111/jgs.18372


Natasha Agarwal, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1414-1424 |Research 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               1416 | P a g e  

ethics committee, informed consent was obtained 

from each participant individually.The study was 

conducted on inpatients with a inclusion criteria of 

1) AGE : 65 years and above. 2)Number of drugs 

prescribed more than one. The exclusion criteria 

was patients of age less than 65 and Hospice and 

end-of-life care setting patients.  

Information was obtained regarding the patient’s 

socio-demographic characteristics, medical 

history, diagnosis and prescribed drug therapy.The 

prescribed medications were reviewed and 

compared to the list of medicines present in 2023 

updated Beer’s list to optimise medication 

regimens.   

RESULTS- 

The study included the total of 287 patients, with 

varying demographic and clinical characteristics. 

We examined the medical records of 287 elderly 

patients, of whom 153 are males and females 

constituting 134. The study involved patients from 

the age group 65 years to 90 years  the population 

was dominated by the males of age group 65-70 

years with percentage of 33.1% this was closely 

followed by females of age group 65-70 years 

representing 29.3%. Additionally, males and 

females of age group 71-75 years constituted 9.8% 

and 6.3% respectively. Furthermore, the males and 

females of age group 76-80 years exhibits 2.8% 

and 5.2% respectively. The males and females of 

age group 80-85 years make up 7.3% and 4.2% 

respectively. The lowest count accounted from 86-

90 years with males and females representing 

0.3% and 1.7% respectively.(Table-1) 

Table 1: DISTRIBUTION ACCORDING TO AGE AND GENDER 

AGE (in years) GENDER COUNT PERCENTAG

E OF TOTAL 

CUMULATIV

E % 

65-70 FEMALE 84 29.3 29.3% 

 MALE 95 33.1 62.4% 

71-75 FEMALE 18 6.3 68.6% 

 MALE 28 9.8 78.4% 

76-80 FEMALE 15 5.2 83.6% 

 MALE 8 2.8 86.4% 

80-85 FEMALE 12 4.2 90.6% 

 MALE 21 7.3 97.9% 

86-90 FEMALE 5 1.7 99.7% 

 MALE 1 0.3 100.0% 

 

Participant of study were from various 

departments ,The department of General Medicine 

received the highest number of admissions , with 

98 samples, accounting for 34.1% .Followed 

closely by Gastrointestinal  department, with 55 

samples (19.2%), Central nervous system 35 

samples (12.2%),Psychiatry with count 23 (8%), 

Nephrology and Pulmonary each were with count 

of 21 (7.3%), CVS count 13 (4.5%), Orthopaedic 

with count 10 (3.5%). The least count accounted 

were for Haematology and endocrine department 

each constituting count of 6 (2.1%) and 5 (1.7%) 

respectively.(Table 2) 

Table 2: Distribution Of Patients Based On Department 

Department Count Percentage Of Total Cumulative % 

CNS 35 12.2 12.2 

CVS 13 4.5 16.7 

Endocrine 5 1.7 18.5 

General Medicine 98 34.1 52.6 

GIT 55 19.2 71.8 
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Haematology 6 2.1 73.9 

Nephrology 21 7.3 81.2 

Orthopaedic 10 3.5 84.7 

Psychiatric 23 8 92.7 

Pulmonary 21 7.3 100 

Of the 287 patients examined 50 (11.2%) of 

patients had no comorbidities and  237 patients had 

one or more comorbidities. Most frequent 

comorbidities were hypertension accounting for 

163 patients (36.5%)  followed closely by Diabetes 

mellitus with count 110 (24.6%), Thyroid 

disorders having count of 63 (14.1%), seizures 

with count of 36 (8.1%), Asthma with count of 

17(3.8%). The least number of patients accounted 

for kidney disorder having the count of 8 (1.7%). 

A total of 2156 were prescribed from which 606 

drugs were present in category 1, 162 drugs in 

category 2, 118 drugs in category 3 and 121 drugs 

in category 5 

Table 3: Distribution Of Patients Based On Comorbidities 

Comorbidities Count Percentage Of Total 

Asthma 17 3.8% 

Diabetes Mellitus 110 24.6% 

Hypertension 163 36.5% 

Nil 50 11.2% 

Seizures 36 8.1% 

Thyroid 63 14.1% 

Kidney Disorder 8 1.7% 

The most commonly prescribes drugs in our study 

were found to be Pantoprazole with count of 202 

(9%). Followed closely by Acetaminophen with 

count of 130 (6%), Ondansetron with count of 

86(3.9%), Telmisartan with count of 72(3.3%), 

Glimepiride with count of 69(3.1%), 

Levothyroxine with the count of 62 (2.9%), 

Aspirin and Atorvastatin each with the count of 54 

(2.5%), and clinidipine with the count of 

51(2.4%).(Table 4)  

Table 4: Distribution Of Prescribed Drugs 

Prevalent Drugs Number Of Times Durgs Was 

Prescribed 

% Of Total 

Pantoprazole 189 8.8% 

Paracetamol 130 6% 

Ondansetron 86 3.9% 

Telmisartan 72 3.3% 

Glimipride 69 3.1% 

Levothyroxine 62 2.9% 

Aspirin 54 2.5% 

Atorvastatin 54 2.5% 

Clinidipine 51 2.4% 

Thiamine 50 2.3% 

Metformin 49 2.2% 

Ceftriaxone 45 2.1% 

Tramadol 42 2.0% 

Diclofenac 33 1.5% 

Levitiracetam 30 1.4% 
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In category 1 The most prescribed PIM was found 

to be Pantoprazole with the count of 202 (33.3%). 

Followed closely by Glimepiride with the count of 

69(11.4%) , aspirin with count of 61(10.1%), 

diclofenac with count of 39 (6.4%), nifedipine 

with count of 25 (4.1%), lorazepam with count of 

24 (4%).(TABLE 5)  

Table 5: Distribution Of Medications To Be Avoided 

Drugs Count Percentage Of Total Cumulative % 

Alprazolam 4 0.7% 0.7% 

Amitryptalin 8 1.3% 2% 

Aspirin 61 10.1% 12% 

Bromphenaramine 3 0.5% 12.5% 

Cholrphenaramine 4 0.7% 13.2% 

Clonazepam 7 1.2 14.4 

Clonidine 4 0.7 15 

Diclofenac 39 6.4 21.5 

Digoxin 2 0.3 21.8 

Esmoprazole 5 0.8 22.6 

Glimepride 69 11.4 34 

Glipizide 18 3 37 

Halopiridol 14 2.3 39.3 

Hydroxizine 4 0.7 39.9 

Iburofen 15 2.5 42.4 

Lorazepam 24 4 46.4 

Midazolam 1 0.2 46.5 

Naproxen 15 2.5 49 

Nifedipine 25 4.1 53.1 

Nitrofurantoin 2 0.3 53.5 

Olanzapine 6 1 54.5 

Omeprazole 20 3.3 57.8 

Oxazepam 2 0.3 58.1 

Pantoprazole 202 33.3 91.4 

Praxetine 3 0.5 91.9 

Prazosin 5 0.8 92.7 

Promethazine 3 0.5 93.2 

Quatiapine 8 1.3 94.6 

Rabeprazole 9 1.5 96 

Resperidone 4 0.7 96.7 

Scopilamine 5 0.8 97.5 

Warfarin 5 0.8 98.3 

Zolpidem 10 1.7 100 
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Fig 1: Distribution Of  Drugs Prescribed In Category 1 

In category 2 the highest prescribed drugs were 

found to be Zolpidem with the count of 24 

(14.8%).  This is closely followed by 

Acetaminophen 23 (14.2%), Aspirin with the 

count of 20 (12.3%), tramadol with the count of 13 

(8%), ibuprofen with the count of  12(7.4%) , 

diclofenac with the count of 10 (6.2%).(FIG:2)  

FIG 2: Distribution Of  Drugs Prescribed In Category 2 

Table 6: Distribution Of Medications To Be Used With Caution 

Drug Count Percentage Of Total Cumulative % 

Antidepressants 10 8.5 8.5% 

Antipsychotic 28 23.7 32.2% 

Carbazapime 4 3.4 35.6% 

Cetuximab 1 0.8 36.4% 

Corticosteroids 1 0.8 37.3% 

Diuretics 12 10.2 47.5% 

Ibuprofen 2 1.6 49.2% 

Methylprednisolone 1 0.8 50% 
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Snri 3 2.5 52.5% 

Ssri 15 12.7 65.3% 

Tca 4 3.4 68.6% 

Tramadol 36 30.5 99.2% 

Warfarin 1 0.8 100% 

 

In category 3 the most prescribed drugs were 

tramadol with the count of  36 (30.5%). This was 

closely followed by Antipsychotics with the count 

of 28 (23.7%), SSRI’s with the count of 15 

(12.7%), diuretics with the count of 12 (10.2%), 

antidepressants with the count of 10 

(8.5%).(Table-6)  

Table7: Distribution Of Medications Needng Dosage Adjustment 

Drug Count Percentage Of Total Cummilative% 

Enoxaparin 8 6.6 6.6% 

Famotidine 1 0.8 7.4% 

Gabapentin 6 4.9 12.3% 

Levitiracetam 26 21.3 33.6% 

Methylprednisolone 1 0.8 34.4% 

Nsaid 46 37.7 72.1% 

Ranitidine 3 2.5 74.6% 

Spiranolactone 8 6.6 81.1% 

Tramadol 23 18.9 100% 

In category 5 the most prescribed drugs were 

NSAIDs with the count of 46 (37.7%), this is 

closely followed by levetiracetam with the count 

of 26 (21.3%), tramadol with the count of 23 

(18..9%). (Table 7)  

DISCUSSION:  

The 2023 update to the Beers Criteria represents 

the latest effort by the American Geriatrics Society 

to provide healthcare professionals with evidence-

based guidance on potentially inappropriate 

medications for older adults. This update 

incorporates new research and clinical insights, 

refining recommendations to enhance medication 

safety and reduce the risk of adverse drug events 

in the elderly population. This study analysed the 

medication patterns of elderly patients, aged 65 to 

90 years, admitted to different departments within 

a hospital. The study population was 

predominantly male, with a significant majority 

(62.4%) falling within the age group of 65-75 

years. The most prevalent comorbidities among 

patients were hypertension, diabetes mellitus, and 

thyroid disorders. A total of 2156 prescribed drugs 

were analysed, encompassing 606 drugs from 

category 1, (n=162) from category 2, (n=118) from 

category 3, and (n=121) from category 5. The most 

frequently prescribed drugs were Pantoprazole, 

Acetaminophen, Ondansetron, Telmisartan, and 

Glimepiride.  

Category 1  

This category mainly contains drugs which are 

considered potentially inappropriate. 

Pantoprazole, Glimepiride, Aspirin, Diclofenac, 

Nifedipine were found to be the prevalent 

medications used from category 1 in our study.A 

study conducted by Sarah khamis et al (Northern 

Cyprus) had similar results with Pantoprazole with 

the most prevalent PIM followed by furosemide, 

omeprazole, enoxaparin 

Pantoprazole  

is a proton-pump inhibitor, in our study 

Pantoprazole was found to be the most widely used 



Natasha Agarwal, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1414-1424 |Research 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               1421 | P a g e  

drug from category-1. The percentage of 

Pantoprazole was found to be 33.3% with the 

count of 202. Based on the beers criteria 2023 

recommendations, this drug should not be used for 

more than eight weeks unless high risk patients 

(example - Erosive esophagitis, barrette’s 

esophagitis, hypersecretory conditions. Adverse 

effects associated with long-term use of PPI 

include community-acquired pneumonia, vitamin 

B12 deficiency, dementia, kidney diseases, 

fracture, osteoporosis and accidental falls. A few 

observational studies have been carried out that 

demonstrates an association between use of PPIs 

and risk of fracture. Alternative therapeutic 

options may involve histamine-2 receptor 

antagonists, which have been linked to a reduced 

risk of Clostridioides difficile-associated diarrhea 

(CDAD) and fractures. 

Glimepiride  

Sulphonyl urea drug Glimepiride was found to be 

the second most prevalent PIM with the 

percentage of 11.4% and count of 69. According 

to the 2023 Beers Criteria recommendations, long-

term use of glimepiride can increase the risk of 

hypoglycaemia. It should generally be avoided as 

first- or second-line monotherapy or add-on 

therapy, unless there are significant barriers to 

using safer and more effective alternatives. If a 

sulfonylurea is necessary, shorter-acting agents 

like glipizide are preferred over longer-acting 

options like glimepiride (AGS, 2023). 

Category 2  

Category-2 mainly contains medications that are 

potentially inappropriate medications in certain 

diseases, or they can cause drug-disease 

interaction that can worsen the condition. In our 

study, Zolpidem, acetaminophen, aspirin, 

ibuprofen, Diclofenac were found to be the most 

prevalent drugs from category-2. 

Zolpidem  

Zolpidem is a drug in category-2 used in the 

elderly with delirium, dementia, cognitive 

impairment, history of falls and fractures. The 

percentage of zolpidem was found to be 14.8% 

with the count of 24. Based on 2023 beers criteria 

zolpidem should be avoided for behavioural 

problems in case of delirium and dementia and it 

may also cause ataxia, impaired psychomotor 

function, syncope, or additional falls in patients 

with history of fall or fracture. The use of this drug 

is avoided unless nonpharmacologic options (e.g., 

behavioural interventions) have failed or are not 

possible and the older adult is threatening 

substantial harm to self or others. If glimepiride is 

used, periodic attempts at deprescribing should be 

considered to evaluate the ongoing need for the 

medication and determine the lowest effective 

dose (AGS, 2023).  

Category 3  

This category mainly contains drugs potentially 

inappropriate medications to be used with caution. 

Tramadol, antipsychotics, SSRI and diuretics were 

found to be the most prevalent drugs from category 

3 used in our study.A study conducted by Fathima 

Nashiyae et al had similar results with tramadol, 

furosemide and aspirin are the most prescribed 

drugs in category 3.  

Tramadol use in this category reached a count of 

36 with (30.5%), This was closely followed by 

Antipsychotics with the count of 28 (23.7%), 

SSRI’s with the count of 15 (12.7%), diuretics 

with the count of 12 (10.2%), antidepressants with 

the count of 10 (8.5%). Based on the 2023 Beers 

criteria this class of drugs can May exacerbate or 

cause SIADH (Syndrome of Inappropriate 

Antidiuretic Hormone Secretion) or hyponatremia. 

They should be administered with caution, and 

sodium levels should be closely monitored when 

initiating or adjusting dosages in older adults.   

Category 4  

This category has a list of medications to avoid due 

to their potential to cause drug interactions when 

combined with other medications. Our adherence 

to these guidelines was thorough, and the findings 
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revealed no drug interactions within the elderly 

patient population studies   

Category 5  

This category includes medications that should be 

avoided or have their dosages adjusted based on 

the level of kidney function in older adults. In our 

study NSIADs, levetiracetam and tramadol were 

found to be the most prevalent drugs from 

category-5. NSAIDs.In a study conducted by 

Kittipak Jenghua et al Colchicine, tramadol, and 

spironolactone were the most prescribed drugs,  

NSAIDs use in category 5 reached a count of 46 

and percentage of 37.7%. NSAIDs block 

prostaglandin synthesis can lead to renal 

vasoconstriction and reduction of kidney function. 

Based on the 2023 Beers criteria this class of drugs 

may increase the risk of acute kidney injury and a 

further decline in kidney function. The use of 

NSAIDs is avoided in elderly patients with kidney 

disorders.  

CONCLUSIONS  

This study concludes that the geriatrics are at 

significant risk of receiving potentially 

inappropriate medication, with the majority of 

potentially inappropriate medication identified 

were from category 1 of Beers criteria.These 

results underscore the importance of regular 

medication review and adherence to the Beers 

criteria to optimise pharmacotherapy in the 

elderly.Implementing the Beers Criteria in daily 

pharmacy practice involves integrating it into 

medication therapy management (MTM) reviews 

and using it as a checklist during medication 

dispensing. Pharmacists can use software that 

flags PIMs based on the Beers Criteria during 

prescription processing, allowing for real-time 

interventions. Additionally, organising 

educational workshops for healthcare 

professionals on the Beers Criteria and conducting 

regular audits of prescriptions can ensure that its 

recommendations are consistently applied.The 

findings of this study highlight the need for 

increased awareness and careful monitoring of 

medication use in elderly patients to minimise the 

risk of adverse drug events and improve patient 

outcomes..                      

REFERENCES 

1. de Oliveira Alves C, Schuelter-Trevisol F, 

Trevisol DJ. Beers Criteria-Based Assessment 

of Medication Use in Hospitalized Elderly 

Patients in Southern Brazil. Journal of Family 

Medicine and Primary Care [Internet]. 

2014;3(3):260–5. Available from: 

https://www.ncbi.nlm.nih.gov/ 

pmc/articles/PMC4209684/  

2. American Geriatrics Society. American 

Geriatrics Society 2023 Updated AGS Beers 

Criteria® for Potentially Inappropriate 

Medication Use in Older Adults. Journal of 

the American Geriatrics Society [Internet]. 

2023 May 4;71(7). Available from: 

https://agsjournals.onlinelibrary.wiley.com/d

oi/full/10.1111/jgs.18372  

3. Keche Y, Gaikwad N, Wasnik P, Siddiqui S, 

Nagpure K, Dhaneria S. Usefulness of 

STOPP/ START criteria and Beers criteria for 

prescribing in geriatric patients in a tertiary 

health care center, Raipur, Central India. 

Journal of Family Medicine and Primary 

Care. 2022;11(11):7064.  

4. Basgut B, Khamis S, Abdi A, Uzan A. 

Applying Beers Criteria for elderly patients to 

assess rational drug use at a university 

hospital in Northern Cyprus. Journal of 

Pharmacy And Bioallied Sciences. 

2019;11(2):133.   

5. Nashiya F, Aisha H, Sapalya C, Varghese M, 

Francis P S, Bhat A. Evaluation of 

Prescriptions among Geriatric Patients Using 

Beer’s Criteria in a Tertiary Care Setting. 

Indian Journal of Pharmaceutical Education 

and Research [Internet]. 2024 Mar 

6;58(1s):s245–51. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4209684/


Natasha Agarwal, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1414-1424 |Research 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               1423 | P a g e  

https://www.ijper.org/sites/default/files/IndJP

haEdRes-58-1s-245.pdf  

6. AHMED S, MAHESH P, DHAKNE R, 

JAMDADE S, WAGDARIKAR M, KARVE 

S. PRESCRIPTION ADHERENCE TO AGS 

BEERS CRITERIA AND MEDICATION 

ADHERENCE IN GERIATRIC PATIENTS. 

Asian Journal of Pharmaceutical and Clinical 

Research. 2022 Jul 7;69–73.  

7. Arora M, Rathore A, Sharma R, Bansal P, 

Chhabra M. Knowledge, attitude, and practice 

of medical interns and postgraduate residents 

on American Geriatric Society updated Beers 

criteria. Journal of Education and Health 

Promotion. 2023;12(1):1.  

8. Akande-Sholabi W, Fafemi A. Beers criteria 

and potentially inappropriate medications in 

elderly: awareness, practice, knowledge and 

barriers among community pharmacists in 

Nigeria. Future Journal of Pharmaceutical 

Sciences. 2022 Dec 20;8(1). 

9. the 2023 American Geriatrics Society Beers 

Criteria® Update Expert Panel.  American 

Geriatrics Society 2023 updated AGS Beers 

Criteria® for potentially inappropriate 

medication use in older adults. J Am Geriatr 

Soc.  2023; 71(7): 2052-2081. 

doi:10.1111/jgs.18372   

10. Fried TR, Niehoff K, Tjia J, Redeker N, 

Goldstein MK. A Delphi process to address 

medication appropriateness for older persons 

with multiple chronic conditions. BMC 

Geriatr. 2016 Mar 15;16:67. doi: 

10.1186/s12877-016-0240-3. Erratum in: 

BMC Geriatr. 2016 Jun 16;16(1):123. doi: 

10.1186/s12877-016-0300-8. PMID: 

26979576; PMCID: PMC4791884  

11. Fried TR, O'Leary J, Towle V, Goldstein MK, 

Trentalange M, Martin DK. Health outcomes 

associated with polypharmacy in community-

dwelling older adults: a systematic review. J 

Am Geriatr Soc. 2014 Dec;62(12):2261-72. 

doi: 10.1111/jgs.13153. PMID: 25516023; 

PMCID: PMC4270076.  

12. Niehoff KM, Mecca MC, Fried TR. 

Medication appropriateness criteria for older 

adults: a narrative review of criteria and 

supporting studies. Ther Adv Drug Saf. 2019 

Jan 18;10:2042098618815431. doi: 

10.1177/2042098618815431. PMID: 

30719279; PMCID: PMC6348576.  

13. Angela Zell, Raza Haque, TEAMS AND 

TOOLS: ADDRESSING 

POLYPHARMACY USING THE ARMOR 

TOOL IN A RURAL NURSING CARE 

FACILITY, Innovation in Aging, Volume 6, 

Issue Supplement_1, November 2022, Page 

94, https://doi.org/10.1093/geroni/ 

igac059.371  

14. Rieg S, Wehling M. FORTA(Fit-fOR-The-

Aged)-based medication optimization: 

retrospective analysis of experiences from an 

unconventional outpatient service. Eur Geriatr 

Med. 2020 Dec;11(6):1035-1041. doi: 

10.1007/s41999-020-00378-z. Epub 2020 

Aug 9. Erratum in: Eur Geriatr Med. 2021 

Oct;12(5):1115. doi: 10.1007/s41999-021-

00527-y. PMID: 32772258; PMCID: 

PMC8219568.  

15. Wehling M. How to Use the FORTA ("Fit 

fOR The Aged") List to Improve 

Pharmacotherapy in the Elderly. Drug Res 

(Stuttg). 2016 Feb;66(2):57-62. doi: 

10.1055/s-0035-1549935. Epub 2015 Jul 21. 

PMID: 26198035.  

16. Wehling M, Burkhardt H, Kuhn-Thiel A, 

Pazan F, Throm C, Weiss C, Frohnhofen H. 

VALFORTA: a randomised trial to validate 

the FORTA (Fit fOR The Aged) 

classification. Age Ageing. 2016 

Mar;45(2):262-7. doi: 

10.1093/ageing/afv200. Epub 2016 Jan 18. 

PMID: 26786346  

https://doi.org/10.1111/jgs.18372


Natasha Agarwal, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 1414-1424 |Research 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               1424 | P a g e  

17. Whitehead M. The Concepts and Principles of 

Equity and Health. International Journal of 

Health Services. 1992;22(3):429-445. 

doi::10.2190/986L-LHQ6-2VTE-YRRN  

18. Taveira, A., Macedo, A.P., Rego, N. et al. 

Assessing equity and quality indicators for 

older people – Adaptation and validation of 

the Assessing Care of Vulnerable Elders 

(ACOVE) checklist for the Portuguese care 

context. BMC Geriatr 22, 561 (2022). 

https://doi.org/10.1186/ s12877-022-03104-5  

19. Year: 2012 Container: Journal of the 

American Geriatrics Society Volume: 60 

Issue: 4 Page: 616-631 DOI: 10.1111/j.1532-

5415.2012. 03923.x Credibility: 

nest_heat_link_e Probably credible  

20. By the American Geriatrics Society 2015 

Beers Criteria Update Expert Panel. American 

Geriatrics Society 2015 Updated Beers 

Criteria for Potentially Inappropriate 

Medication Use in Older Adults. J Am Geriatr 

Soc. 2015 Nov;63(11):2227-46. doi: 

10.1111/jgs.13702. Epub 2015 Oct 8. PMID: 

26446832  

21. By the 2019 American Geriatrics Society 

Beers Criteria Update Expert Panel. American 

Geriatrics Society 2019 Updated AGS Beers 

Criteria® for Potentially Inappropriate 

Medication Use in Older Adults. J Am Geriatr 

Soc. 2019 Apr;67(4):674-694. doi: 10.1111/ 

jgs.15767. Epub 2019 Jan 29. PMID: 

30693946.  

22. University of Illinois Chicago, College of 

Pharmacy. A summary of the 2023 American 

Geriatrics Society updated Beers criteria for 

potentially inappropriate medication use in 

the elderly [Internet]. Chicago (IL): 

University of Illinois Chicago; 2023 [cited 

2024 Aug 29].  

23. American Geriatrics Society. 2023 updated 

AGS Beers Criteria® for potentially 

inappropriate medication use in older adults 

[Internet]. New York: American Geriatrics 

Society; 2023 [cited 2024 Aug 29]. 

 

HOW TO CITE: Natasha Agarwal*, Syeda Bushra 

Hashim, Bijji Shravya Shree, Sampath Priya Baandhavi, 

Dr. PDSS Prakash, A Prospective Analytical Study on 

Medication Assessment in Geriatrics Using Beer Criteria 

-At A Tertiary Care Hospital, Int. J. of Pharm. Sci., 2024, 

Vol 2, Issue 12, 1414-1424. 

https://doi.org/10.5281/zenodo.14390122 

 

 

https://doi.org/10.1186/s12877-022-03104-5

