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INTRODUCTION 

In the rapid changing scenario of population 

demographics, the current number of population 

aged 60 years and over (approximately 60 million) 

is expected to be double by year 2025 in the world.1 

According to national census 2011, Nepal has 

5.28% elderly people aged ≥ 65 years out of total 

population.2 As the  age progress, the persons are 

more susceptible to suffer from many diseases. 

Medications are essential for managing their health. 

The high prevalence of multiple drug use and 

polypharmacy in elderly exposes them to greater 

risk of medication error which increases the 

probability of adverse drug reactions, compliance 

errors etc. along with increased cost of therapy.4,5,6 

Inappropriate prescribing has therefore become a 

significant public health issue worldwide.7 

To quantify potential inappropriate prescribing (IP) 

in older people, Beers’ criteria were found to be 

most widely cited in the literature.3 We explored the 

appropriateness of use of medicines for older 

patients from the perspectives of healthcare 

professionals and patients using Beers’ criteria to 

quantify Potentially Inappropriate Medicines (PIM). 

 

MATERIALS AND METHODS 

The data were collected prospectively in medicine 

out-patient department (OPD) of a tertiary hospital 
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ABSTRACT  
Background & Objectives: Older  individuals often suffer  from 
multiple systemic diseases and are particularly more vulnerable to 
potentially inappropriate medicine prescribing. Inappropriate medication 
can cause serious medical problem for the elderly. The study was 
conducted with objectives to determine the prevalence of potentially 
inappropriate medicine (PIM) prescribing in older Nepalese patients in a 
medicine outpatient department. Materials & Methods: A prospective 
observational analysis of drugs prescribed in medicine out-patient 
department (OPD) of a tertiary hospital of central Nepal was conducted 
during November 2012 to October 2013 among 869 older adults aged 65 
years and above. The use of potentially inappropriate medications (PIM) 
in elderly patients was analysed using Beer’s Criteria updated to 
2013.  Results: In the 869 patients included, the average number  of 
drugs prescribed per prescription was 5.56. The most commonly used 
drugs were atenolol (24.3%), amlodipine (23.16%), paracetamol (17.6%), 
salbutamol (15.72%) and vitamin B complex (13.26%). The total number 
of medications prescribed was 4833. At least one instance of PIM was 
experienced by approximately 26.3% of patients when evaluated using 
the Beers criteria.  Conclusion: Potentially inappropriate medications are 
highly prevalent among older patients attending medical OPD and are 
associated with number of medications prescribed. Further research is 
warranted to study the impact of PIMs towards health related outcomes 
in these elderly. 
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of Bharatpur, Chitwan, Nepal. All the patients who 

have visited medicine OPD for treatment of 

diseases; who were aged 65 years and above and 

consented for study were included. All the new 

cases were included in the study during the period 

May 2013 to April 2014. Data were recorded in a 

performa which includes Patient demographic data, 

medical histories, current diagnoses and prescribed 

medications. The study protocol was approved by 

the institutional review committee. 

The recorded data were analysed for potentially 

inappropriate use with the help of Beers criteria 

2003.8,9 

According to Beers criteria, drugs which are 

prescribed inappropriately are classified into one of 

the following categories: 

Category A: Drugs that generally should be avoided 

in older adults. 

Category B: Drugs that exceed maximum 

recommended daily dose. 

Category C: Drugs to be avoided in combination 

with specific co-morbidity 

 

RESULTS 

A total of 869 patients were included into the study. 

Of these, 574 (66.1%) were males and 295 (33.9%) 

were females. In total, 4833 drugs were prescribed 

to the patients ranging from two to 11 drugs per 

prescription with mean of 5.56 per patient. Atenolol 

(24.3%) and amlodipine (23.16%) were the most 

frequently used medicines. Other commonly 

prescribed drugs were Paracetamol (17.6%), 

Salbutamol (15.72%) and Vitamin B complex 

(13.26%).  

The pattern of the diseases found in this study is 

shown in Table 1. A total of 408 (47.0%)  patients 

presented with cardiovascular disorders followed by 

respiratory disorders 183 (21.06%) and endocrine 

disorders 108 (12.43%). Hypertension was the most 

common disease affecting the older people who had 

visited Medicine OPD among the cardiovascular 

disorder, followed by COPD (chronic obstructive 

pulmonary disease) among the respiratory disorders 

and diabetes mellitus among the endocrine 

disorders. 

As per Beers’ criteria; a total of 298 (34.3%) 

patients were prescribed 939 (19.43%) PIMs. 

Among them one PIM prescribed were 132 

(15.19%) patients while 166 (19.1%) had more than 

one PIM prescribed per prescription. Category A, 

drugs to be avoided in geriatric patients, were the 

most common group of PIM prescribed (12.48%) 

followed by category B (3.56%), drugs that exceed 

maximum recommended daily dose and category C 

(3.39% ), drugs to be avoided in combination with 

specific co-morbidity [Table 2 A and 2 B]. Pearson 

correlation test showed highly significant 

association between the number of drugs prescribed 

and frequency of use of PIMs (P< 0. 001). (Figure 

1)  

 

DISCUSSION 

The drug prescription for elderly people who 

generally suffer from multiple chronic diseases and 

have to use drug for longer period of time is a 

challenging task. The safety and quality of 

prescribing in primary care for them is very 

important when the necessity for drug therapy 

intensifies.10 Poly-pharmacy and the prescription of 

PIMs were found as a major problem in older 

patients in our study. 

The preponderance of male patients (66.1%) in this 

study was similar to results from the previous 

studies in Nepal.11 69% and in India 6,12 where 

53.07% to 60.6% were found. This may be due to 

economic factors in the health seeking pattern of 

this gender in South Asian countries in contrast to 

some western countries like USA13 and Europe14 

where life expectancy of female is higher than the 

male. The average age found in this study (76.4 

years) is similar to that found in other studies.15,16 

In our study, we found the average number of drugs 

prescribed was 5.56 per prescription. Similar 

studies carried out among geriatric patients in 

another place of Nepal,17 Turkey,18 USA,13 India,6 

Brazil,19 and Argentina20 had found an average of 

7.73, 2.9, 8.1, 4.3, 3.2, and 6.1 drugs per 

prescription respectively. The prescription with the 

highest number of drugs in our study had 11 while 
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Table 1: Diseases pattern and frequency of the 
patients 

Diseases Frequency (%) 

Blood Disorder 12 (1.38) 

Central nervous system Disorder 33(3.8) 

Cardiovascular system Disorder 408(46.9) 

Endocrine Disorder 108(12.4) 

Gastrointestinal Disorder 102(11.7) 

Infectious Disorder 23(2.66) 

Respiratory Tract Disorder 183(21.1) 

Total 869(100) 
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similar studies in other countries have shown 

maximum of 17 and 25 drugs in a prescription.19,20 

The less number of drugs prescribed in our study 

compared to studies conducted in other countries 

might be due to a functional health insurance policy 

for the elderly in those countries which might have 

provided easier access to medications.  

The most common form of morbidities found in this 

study was from cardiovascular system (47.0%) with 

hypertension. Hypertension was revealed as the 

major cause of morbidity also by similar studies 

carried out in western Nepal17 (27.4%) and 

India20,10 (40.3% to 45%). This result also shows 

the difference in prevalence of hypertensive 

patients seeking treatment (47% vs. 27.4%) in mid 

and western part of Nepal. However, better 

accessibility of the patients to the health centers in 

mid terai than in the hilly western region of the 

country might be confounding factor for this 

difference. 

This study showed that 19.43% of total drugs 

prescribed were potentially inappropriate, higher 
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than the study conducted in India6,21 where 7.42% 

and 4.1% PIM prescribed but lower than the study 

conducted in Nigeria,22 USA,23 Turkey18 and USA24 

where 25.5%, 27.5%, 25% and 31.9% of the 

patients had at least one encounter with a PIM 

respectively. We found that 132 patients out of 869 

(15.19%) elderly patients received PIM prescription 

of at least one drug. This finding is lower than 

studies carried out in India,6 Netherland25 and other 

region of Nepal,11 where 23.59%, 20%, and 53% 

ambulatory older adults received at least one PIM 

drug prescription respectively.  

According to Beers criteria, most of the PIM 

prescribed in this study population was from the 

category A, which includes drugs those should be 

avoided in elderly and should not be prescribed. 

Beers has enlisted 46 drugs/drug groups under this 

category.9 In this study, the drugs prescribed from 

the category A were from first generation 

antihistamines: Chlorphinaramine (13%), 

diphenhydramine (4.3%), anticholinergic hyoscine 

butyl bromide (10.44%), dicyclomine (5.11%). 

Table 2 A: Category of inappropriate drug use according to Beers criteria 

Name of the Drugs Severity Rating Frequency (%)* 

Generally should be avoided in older patients (Category A) 

Chlorphinaramine High 113(12) 

Hyoscine Butyl Bromide High 98(10.43) 

Piroxicam High 57(6) 

Chlorzoxazone High 56(5.9) 

Dicyclomine High 48(5.1) 

Indomethacine High 43(4.6) 

Diphenhydramine High 38(4) 

Cimetidine Low 27(2.9) 

Diazepam High 23(2.4) 

Bisacodyl High 21(2.2) 

Amitryptylene High 17(1.8) 

Nitrofurantoin High 13(1.4) 

Flurazepam High 12(1.3) 

Ketorolac High 12(1.3) 

Amiodarone High 11(1.2) 

Methyldopa High 7(0.7) 

Chlordiazepoxide High 5(0.5) 

Cyproheptadine High 2(0.2) 

* The percentage is calculated out of total PIM (Potentially Inappropriate Medicines) prescribed (939). 
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Other drugs like indomethacine and piroxicam, non

-steroidal anti-inflammatory drugs; chlorzoxazone; 

muscle relaxant; amiodarone, a class III 

antiarrhythmic, amitryptyline, an antidepressant 

drug with sedative property and diazepam, a long 

acting sedative hypnotic were prescribed. When 

compared to the study from India,6 our findings 

showed higher percentage for most of the drugs 

such as antihistamines 10.7%, dicyclomine 3.1%, 

diazepam 0.7% and amiodarone 0.7% while lower 

from the study in Iran16 where antihistamines 29%, 

Non-steroid anti-inflammatory drugs (NSAIDs) 

23% and benzodiazepine 16% were prescribed. In 

a study from Japan had reported the prevalence of 

PIM for different drugs like antihistamines 

(1.4%), antispasmodic (0.1%), amitriptyline (0%), 

and long acting benzodiazepines (0.1%).26 

Category B of Beers criteria which includes four 

drugs/drug groups define maximum daily dose of 

certain drugs for elderly. If dose of any of these 

drugs exceeds the maximum dose it is considered 

as PIM.9 Digoxin, a drug used in heart failure, 

should not exceed >0.125 mg/day and for 

benzodiazepines, daily doses should not exceed 

>2 mg alprazolam, >3 mg lorazepam, and >325 

mg/day ferrous sulfate. In this study, the 

prevalence prescribing of digoxin >0.125 mg/day 

was found to be 10.44% which is much higher 

than the study conducted in India6 (4.9%), 

Netherlands25 (0.5%) and Japan26 (0%). In our 

study alprazolam was given in higher doses to 

2.5% of patients. Our finding was consistent with 

censuses of the study conducted in India where 

2.45% of patients received alprazolam in higher 

doses while similar study from Netherlands25 and 

Japan26 reported none of the patients with such 

inappropriate use of alprazolam. Lorazepam in 

higher doses prescribed to 4.3% of patients in our 

study while 0.1% prescribed in Netherlands25 and 

0% in Japan.26 In this study 1.6% of elderly people 

received 325 mg/day ferrous sulphate compared to 

0.7% in India,11 0.2% in Japan26 and none in the 

Netherlands.25 
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Table 2 B: Category of inappropriate drug use according to Beers criteria. 

Name of the Drugs Severity Rating Frequency (%)* 

Dose that exceed maximum recommended daily dose (Category B) 

Digoxin 125/day Low 98(10.4) 

Lorazepam 3mg/d High 38(4) 

Alprazolam 2mg/d High 22(2.3) 

Ferrous sulphate 325mg/d Low 14(1.5) 

To be avoided in combination with specific co-morbidity (Category C) 

Pseudoephedrine with hypertension High 67(7.1) 

Propanolol with chronic obstructive 
pulmonary disease (COPD) 

High 43(4.6) 

Non-steroid anti-inflammatory drugs 
(NSAIDs) with peptic ulcer 

High 34(3.6) 

Sodium content drugs with Heart  failure High 13(1.4) 

Diazepam with COPD High 4(0.4) 

Olanzepine with Obesity Low 3(0.3) 

Figure 1: Correlation between the number of drugs 
prescribed and frequency of potentially 
inappropriate medication (PIM) 

Sah AK, et al. 



 

201 

REFERENCES 

1. World population ageing: 1950-2050.United Nations 
Department of Economic and Social Affairs, 2002. 

2. Central Bureau of Statistics. National Population and 
Housing Census 2011. Vol  1, Kathmandu, Nepal, 2012. 

3. Ryan C, Mahony DO, Kennedy J, Weedle P, Byrne S. 
Potential inappropriate prescribing in an Irish elderly 
population in primary care. Br J ClinPharmacol. 2009; 
68:936–47. DOI: 10.1111/j.1365-2125.2009.03531.x. 
PMID:20002089. 

4. Jorgensen T, Johansson S, Kennerfalk A, Wallander MA, 
Svδrdsudd K. Prescription drug use, diagnoses, and 
healthcare utilization among the elderly. Ann 
Pharmacother. 2001;35:1004-9. DOI: 10.1345/aph.10351. 
PMID:11573845. 

5. Kennerfalk A, Ruigomez A, Wallander MA, Wilhelmsen 
L, Johansson S. Geriatric drug therapy and healthcare 
utilization in the United kingdom. Ann Pharmacother. 
2002; 36:797-803. DOI: 10.1345/aph.1A226. 

6. Zaveri HG, Mansuri SM, Patel VJ. Use of potentially 
inappropriate medicines in elderly: A prospective study in 
medicine out-patient department of a tertiary care teaching 
hospital.Indian J. Pharmacol. 2010;42:95-8. DOI: 
10.4103/0253-7613.64499. PMID:20711374. 

7. Medicines and older people: Implementing medications- 
related aspects of NSF for older people. London: 
Department of health; 2001. p. 37. 

8. Beers MH. Explicit criteria for determining potentially 
inappropriate medication use by the elderly. An update. 
Arch Intern Med. 1997; 157:1531-6.   DOI: 10.1001/
archinte.157.14.1531. PMID:9236554. 

9. Fick DM, Cooper JW, Wade WE, Waller JL, Maclean JR, 
Beers MH. Updating the Beers criteria for potentially 
inappropriate medication use in older adults: Results of a 
US consensus panel of experts. Arch Intern Med. 2003; 
163:2716-24. DOI: 10.1001/archinte.163.22.2716. 
PMID:14662625. 

10. Rumble RH, Morgan K. Longitudinal trends in prescribing 
for elderly patients: Two surveys four years apart. Br J Gen 
Rract. 1994; 44:571-5. 

11. Sapkota S, Pudasaini N, Singh C, Gc S. Drug prescribing 
pattern and prescription error in elderly: a retrospective 
study of inpatient record. Asian j pharm clin res. 2011; 4: 
129-32. 

12. Shah RB, Gajjar BM, Desai SV. Drug utilization pattern 
among geriatric patients assessed with the anatomical 
therapeutic chemical classification/defined daily dose 
system in a rural tertiary care hospital. Int J 
NutrPharmacolNeurol Dis. 2012; 2:258–65. DOI: 
10.4103/2231-0738.99480. 

13. Steinman MA, Landefeld CS, Rosenthal GE, Berthenthal 
D, Sen S, Kaboli PJ. Polypharmacy and prescribing quality 
in older people. J Am Geriatr Soc. 2006; 54:1516–23. DOI: 
10.1111/j.1532-5415.2006.00889.x. PMID:17038068. 

14. Gavilán Moral E, Morales Suárez-Varela MT, Hoyos 
Esteban JA, Pérez Suanes AM. Inappropriate multiple 
medication and prescribing of drugs immobile elderly 
patients living in the community. AtenPrimaria. 2006; 
38:476–80. DOI: 10.1157/13095047. PMID:17194349. 

15. Saab YB, Hachem A, Sinno S, El-Moalem H. 
Inappropriate medication use in elderly lebanese 
outpatients: prevalence and risk factors. Drugs Aging. 

Pseudoephedrine is commonly available as anti-

cold preparations in Nepal which is inappropriate 

in a patient of hypertension, as it may produce 

elevation of blood pressure secondary to 

sympathomimetic activity. Hence, it is a PIM 

category C which includes drugs to be avoided in 

combination with specific co-morbidity. 

Pseudoephedrine was found to be prescribed to 

7.7% of patients with hypertension in our study. 

Similarly NSAIDs were prescribed to 3.9% of 

patients with peptic ulcer and beta blockers 

wereprescribed to 4.9% of the patients with 

chronic obstructive pulmonary diseases (COPD). 

Increased PIM was found to be associated with 

some of the important parameters like older 

patients, polypharmacy, depression, 

immobilization and hypertension.27,28 In our study 

polypharmacy is the only factor associated with 

use of PIMs, while disease condition and age did 

not show any significant association.  

Pharmacists are involved in delivering drugs those 

prescribed to the patients by the physicians. 

However there are situations where a particular 

drug has been prescribed above the recommended 

dosage and further, certain drugs that are not 

recommended for use in old age are also 

prescribed by the physician. The different studies 

focused on such inappropriate prescribing trend 

should be able to draw the attention of the 

physician. The findings have suggested that the 

physicians when prescribing medications for older 

patients did not strictly follow Beers’ criteria and 

the reasons for which should be explored. The 

alternative approach or other criteria such as 

STOPP (Screening Tool of Older Persons’ 

potentially inappropriate Prescriptions) should be 

used if it is difficult to follow the Beer’s criteria 

considering the risk-benefit ratio for elders in 

priority. A possible cause of non-specific 

symptoms such as confusion, falls or constipation 

in older people might the prescribed medicines. 

STOPP criteria, though clearly not a substitute for 

clinical assessment and judgment, help the 

clinicians to consider these non-specific 

symptoms while prescribing the drugs thereby 

avoiding unnecessary and potentially harmful 

prescribing cascades.29 A context-sensitive 

national list of PIMs, if developed, may reflect the 

peculiarities of the particular population.  

 

CONCLUSION 

This study has identified potential errors of 

prescribing to elder patients in medicine OPD. We 

believe that the majority of these instances are 

avoidable. The predictable adverse drug reactions 

and polypharmacy can be avoided by preventing 

the PIM in these patients which will also limit the 

cost of medication and treatment. 

JCMS Nepal 2017;13(1):197-202 Potentially inappropriate prescribing in elderly population 



 

202 

2006;23:743–52. DOI: 10.2165/00002512-200623090-
00004. PMID:17020398. 

16. Azoulay L, Zargarzadeh A, Salahshouri Z, Oraichi D, 
Bérard A. Inappropriate medication prescribing in 
community-dwelling elderly people living in Iran. Eur J 
ClinPharmacol. 2005;61:913–919. DOI: 10.1007/s00228-
005-0036-4. 

17. Shankar P R, Upadhyay D K, Subish P, Bhandari R B, Das 
B. Drug utilisation among older inpatients in a teaching 
hospital in Western Nepal. Singapore Med J. 2010; 51: 28. 
PMID:20200772. 

18. Ay P, Akici A, Harmanc H. Drug utilization and 
potentially inappropriate drug use in elderly residents of a 
community in Istanbul, Turkey. Int J ClinPharmacolTher. 
2005;43:195–202. DOI: 10.5414/cpp43000. 

19. Guaraldo L, Cano FG, Damasceno GS, Rozenfeld S. 
Inappropriate medication use among the elderly: a 
systematic review of administrative databases. BMC 
Geriatr. 2011; 11:79. DOI: 10.1186/1471-2318-11-79. 
PMID:22129458. 

20. Marzi M M, Diruscio A V, Núñez H M, Pires S M, Quaglia 
B N. Analysis of medication prescription in an Argentinian 
geriatric hospital. Rev Med Chil. 2013;141:94-201. DOI: 
10.4067/S0034-98872013000200008. PMID:23732492. 

21. Shenoy S. Evaluation of the drug prescribing pattern in 
elderly patients in tertiary care hospital. Indian J 
Pharmacol. 2006;38:90. 

22. Fadare JO, Agboola SM, Opeke OA, Alabi RA. 
Prescription pattern and prevalence of potentially 
inappropriate medications among elderly patients in a 
Nigerian rural tertiary hospital. Therapeutics and Clinical 
Risk Management. 2013:9 115–20. 

23. Vlahović-Palcevski V, Bergman U. Quality of prescribing 
for the elderly in Croatia-computerized pharmacy data can 
be used to screen for potentially inappropriate prescribing. 
Eur J ClinPharmacol. 2004;60: 217–20. DOI: 10.1007/
s00228-004-0747-y. PMID:15069591. 

24. Holmes HM, Luo R, Kuo YF, Baillargeon J, Goodwin JS. 
Association of potentially inappropriate medication use 
with patient and prescriber characteristics in Medicare Part 
D. Pharmacoepidemiol Drug Saf. 2013;22:728-34.  DOI: 
10.1002/pds.3431. PMID:23494811. 

25. Van der Hooft CS, Jong GW, Dieleman JP, Verhamme 
KM, Van der Cammen TJ, Stricker BH, et al. Inappropriate 
drug prescribing in older adults: The updated 2002 Beers 
criteria--a population-based cohort study. Br J 
ClinPharmacol. 2005; 60:137-44. DOI: 10.1111/j.1365-
2125.2005.02391.x. 

26. Niwata S, Yamada Y, Ikegami N. Prevalence of 
inappropriate medication using Beers criteria in Japanese 
long-term care facilities. BMC Geriatr. 2006; 6:1. DOI: 
10.1186/1471-2318-6-1. PMID:16403236. 

27. Radosevic N, Gantumur M, Vlahoviζ-Palcevski V. 
Potentially inappropriate prescribing to hospitalised 
patients. Pharmacoepidemiol Drug Saf. 2008; 17:733-
7. DOI: 10.1002/pds.1531. PMID:18050360. 

28. Wawruch M, Fialova D, Zikavska M, Wsolova L, Jezova 
D, Kuzelova M, et al. Factors influencing the use of 
potentially inappropriate medication in older patients in 
Slovakia. J Clin Pharm Ther. 2008; 33:381-92. DOI: 
10.1111/j.1365-2710.2008.00929.x. PMID:18613856. 

29. Paul Gallagher and Denis O’Mahony. STOPP (Screening 
Tool of Older Persons’ potentially inappropriate 
Prescriptions): application to acutely ill elderly patients and 
comparison with Beers’ criteria. Age Ageing. 
2008; 37 (6): 673-679. DOI: 10.1093/ageing/afn197. 
PMID:18829684. 

 

Original Research Article Sah AK, et al. 


