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ABSTRACT

Background: Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly prescribed for the management of pain and 
inflammation. The previous studies suggest that the prescribing pattern of NSAIDs was not in accordance with the current 
guidelines mentioned by regulatory agencies. Irrational use of drugs can lead to ineffective treatment, adverse drug reactions, 
and economic burden on patients and society. To overcome this, rational use of drugs should be imperative in health-care 
system. Furthermore, drug utilization data can help in the formulation of guidelines on clinical use of the drugs and facilitate 
its rational use. The World Health Organization (WHO) prescribing indicators are used as effective tools in the assessment of 
drug prescribing practices in health-care facilities. Aims and Objectives: The objective of this study is to assess drug utilization 
pattern NSAIDs in a tertiary care teaching hospital using the WHO core prescribing indicators. Materials and Methods: This 
was a prospective cross-sectional, study of 3 months duration conducted in the outpatient departments (OPDs) of a tertiary care 
hospital  during the months of March to May 2019. Patients visiting the pharmacy with the OPD drug prescriptions during the 
study period were randomly chosen. The data were analyzed using the SPSS software and comparison was done using Chi-
square test. Results: A total of 600 prescriptions were analyzed, among which 253 had NSAIDs prescribed. The average number 
of drugs per prescription was 3.15 ± 1.2. NSAIDs were prescribed as an injection in only 9.5% prescriptions. Percentage of drugs 
prescribed from the National List of Essential Medicines was 41.1%. Percentage of NSAIDs prescribed by generic name was 
26.5%. Conclusions: Periodic monitoring of prescription  pattern is mandatory to promote the rational use of drugs. There is a 
need for increase in generic prescribing and also to improve the adherence of prescribing drugs from the essential medicine list.
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emphasis on the resulting medical, social, and economic 
consequences.”[1] Studies on prescription pattern monitoring 
are type of drug utilization research, with their main focus 
on rational prescribing of drugs.[2] It compares the observed 
patterns of drug use with current recommendations and 
guidelines.[1]

Rational use of medicines mandate that, “patients receive 
medications appropriate to their clinical needs, in doses that 
meet their own individual requirements, for an adequate 
period, and at the lowest cost to them and their community.”[3] 
Irrational use of medicines is a major problem and the World 
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INTRODUCTION

Drug utilization is defined as “the marketing, distribution, 
prescription, and use of drugs in a society, with special 
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Health Organization (WHO) also estimates that more than 
half of all medicines are prescribed, dispensed, or sold 
inappropriately. Therefore, irrational use of drugs can lead to 
ineffective treatment, adverse drug reactions, and economic 
burden on patients and society. To overcome this, rational use 
of drugs should be imperative in health-care system.[3] Drug 
utilization data can help in the formulation of guidelines on 
clinical use of the drugs and facilitate its rational use and 
it also helps us to know epidemiology of disease, pattern 
of drug use, indications, contraindications, and appropriate 
dosage of drugs to ensure its rational use.[3]

Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
commonly prescribed group of drugs for the management 
of pain and inflammation. It is also known to cause various 
adverse effects. Moreover, irrational prescription of NSAIDs 
can further exacerbate the adverse effects.[4] Previous studies 
suggest that the prescribing pattern of NSAIDs was not 
in accordance with the current guidelines mentioned by 
regulatory agencies and also emphasize the need of drug 
utilization study on NSAID prescription pattern and its rational 
use.[2,5] Awareness of rational NSAID prescriptions should be 
increased among health-care providers and also strategies 
should be developed and implemented to promote its rational 
use.[5,6] The WHO prescribing indicators are used as effective 
tools in the assessment of drug prescribing practices in health-
care facilities.[7] Therefore, the present study was aimed to 
assess the prescription pattern of NSAIDs in a tertiary care 
teaching hospital using the WHO prescribing indicators.

MATERIALS AND METHODS

Ethical clearance was obtained from the Institutional Human 
(SMVMCH-EC/48/2018) before the initiation of the study 
and it was conducted according to good clinical practice 
guidelines. Written informed consent was obtained from all the 
study participants before their enrolment. Prescribing pattern 
of NSAIDs was recorded from the patient’s prescriptions. 
Confidentiality of the study data was maintained throughout the 
study. This was a prospective cross-sectional, observational study 
of 3 months duration conducted in the outpatient departments 
(OPDs) of our tertiary care teaching hospital during the months 
of  March to May 2019. Based on the WHO document on 
“How to investigate drug use in health facilities?,” at least 
600 prescriptions were required to be analyzed in this study.[7] 
Patients visiting the pharmacy with the OPD drug prescriptions 
during the study period were randomly chosen. Prescriptions of 
patients <18 years of age, seriously ill patient, patient unable to 
consent due to psychiatric illness and those who were not willing 
to participate in this study were excluded from the study. From 
the patients’ prescriptions, demographic details and prescription 
data were recorded in the data collection sheet. The data were 
entered into Microsoft Excel sheet (Microsoft office 2007) 
and analyzed using the following WHO prescribing indicators 
modified according to the study objectives.

•	 Average number of drugs per encounter
•	 Percentage of encounters with NSAIDs prescribed
•	 Percentage of encounters with an injection of NSAID 

prescribed
•	 Percentage of encounters with nonselective NSAIDs 

prescribed
•	 Percentage of encounters with COX-2 selective NSAIDs 

prescribed
•	 Percentage of NSAIDs prescribed by generic name
•	 Percentage of encounter with NSAIDs prescribed 

from the National List of Essential Medicines, India 
(NLEM-2015)

•	 Percentage of encounter with fixed-dose combination 
(FDC) of NSAIDs prescribed

•	 Percentage of encounters with NSAIDs and 
gastroprotective agent(s) prescribed.

Furthermore, the legibility of the prescriptions was analyzed 
by the following grading: Grade 1 (poor), Grade 2 (Average), 
Grade 3 (Good), and Grade 4 (Excellent).[8] Two independent 
observers graded the prescriptions for its legibility.

Statistical Analysis

Data were analyzed using the SPSS software version 24. 
Categorical variables were expressed as frequency and 
percentages. Continuous variables were expressed as 
mean ± standard deviation. Association between the type 
of NSAID prescribed and whether it is coprescribed with 
gastroprotective agents(s)  was analyzed using Chi-square 
test. P value ≤  0.05 was considered significant.

RESULTS

A total of 600 prescriptions were analyzed, among which 
253 (42.2%) had NSAIDs prescribed. The number of 
prescriptions with NSAIDs was more among male participants 
(51.8%), compared to female participants (48.2%). 
Maximum number of prescriptions with NSAIDs (31.6%) 
was in the age group between 40 and 49 years. Majority of 
the prescriptions with NSAIDs were in brand name (73.5%). 
Most of the NSAIDs were prescribed twice a day (84.2%) 
and the average duration (in days), for which NSAIDs were 
prescribed, was 2.74 ± 5.5. NSAIDs were more frequently 
prescribed by orthopedicians (37.9%), for indications such 
as osteoarthritis (10.7%), post-operative pain (8.3%), and 
lumbar strain (6.7%) [Table 1].

Analysis of the NSAID drug prescription data based on the 
WHO core prescribing indicators showed the following 
results. Of the total 600 prescriptions analyzed, the average 
number of drugs per prescription was 3.15 ± 1.2. Among 
the NSAID prescriptions, percentage of encounters with 
selective COX-2 inhibitors was only 0.4%. NSAIDs were 
prescribed as an injection in only 9.5%. Percentage of drugs 
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prescribed from NLEM was 41.1%. The total number of drugs 
prescribed as FDCs was 64.8% with the most commonly 
used drug combination being aceclofenac and paracetamol 
(30%). Nearly 96.4% of the prescription with NSAIDs had 
coprescribed drugs such as gastroprotective agents, vitamins, 
and antimicrobials, with predominance of coprescribed 
gastroprotective agents (72.7%) [Table 2].

Among the 253 NSAID prescriptions analyzed, paracetamol 
(28.8%) was the most commonly prescribed NSAID followed 
by diclofenac, etodolac, etc. [Table 3]. Association between 
the type of NSAID prescribed and whether it is coprescribed 
with gastroprotective agent(s) showed significant association 
with paracetamol, FDCs (P = 0.001) and Aspirin (P = 0.472) 
[Table 4].

Analysis of the legibility of handwritten prescriptions showed 
that most of the prescriptions were graded as excellent 
(66.2%) and none of the prescriptions were graded as poor 
[Figure 1].

DISCUSSION

The WHO core prescribing indicators are used as effective 
tools in the assessment of rational drug prescribing practices. 
These indicators would aid in identification of  the degree 
of polypharmacy,  percentage of parenteral administration. 
extent of drugs from NLEM and generic prescribing.[7] The 
data obtained from such studies can be utilized to improve 
the patient care and it also promotes the rational use of 
drugs. Hence, this study was undertaken to analyze the drug 
utilization pattern of NSAID using the WHO core prescribing 
indicators. Of 600 prescriptions, 253 (42.2%) prescriptions 
had NSAIDs. A total number of male (51.8%) participants 
were more compared to female participants (48.2%). NSAIDs 
were commonly prescribed by orthopedicians (37.9%).The 
average number of drugs per prescription was 3.15 ± 1.2. Only 
minimal number of drugs (26.5%) was prescribed by generic 
name. About 41.1% of drugs were prescribed from NLEM. 
Around three-fourth of the NSAIDs were coprescribed with 
gastroprotective agents (72.7%) and 64.8% were prescribed 
as FDC.

In the present study, the average number of drugs per 
prescription was higher (3.15 ± 1.2) than the standard value 
(1.6–1.8).[9] However, findings similar to our study were 
seen by the other researchers across India (3.17 in Goa 
and 2.91 in Uttar Pradesh).[10,11] Divergent findings from the 
standard value could be due to the study being conducted 
in a multispecialty hospital with majority of the patients 
having more than one complaint. Increase in number of 
drugs per encounter results in polypharmacy which leads to 
increased incidence of adverse drug reactions and drug–drug 
interactions. This in turn causes unnecessary increase in cost 
of drug treatment for the patient.[12-14]

In our study, the percentage of NSAID prescriptions was 
42.4%, which is higher when compared to a study conducted 
in Karnataka (11.3%).[15] This could be due to differences 
in the proportions of prescriptions from various OPDs 
between the two studies. In our study, prescriptions from 
Orthopedic Department (37.9 %) were predominant followed 
by the Department of Medicine (22.9%). Furthermore, the 
prescribing practices of NSAIDS can vary from region to 
region.

Only 26.5% of NSAID prescriptions were in generic names; 
ideally, it should be 100%.[9] A similar study conducted in 

Table 1: Prescribing pattern of NSAIDs and demographic 
details of the study participants

Demographic 
characteristics

Frequency (n=253) Percentage

Age (years)
20–29 32 12.7
30–39 66 26.1
40–49 80 31.6
50–59 32 12.6
60–69 34 13.4
70–79 9 3.6

Gender
Male 131 51.8
Female 122 48.2

Mode of prescribing drug
Generic name 67 26.5
Brand name 186 73.5

Frequency of the drug
SOS (use if necessary) 7 2.8
Once a day 14 5.5
Twice a day 213 84.2
Thrice a day 19 7.5

Department
Orthopedics 96 37.9
Medicine 58 22.9
Surgery 28 11.1
Urology 15 5.9
Other departments 56 22.2

Indications
Osteoarthritis knee 27 10.7
Post‑operative pain 21 8.3
Lumbar strain 17 6.7
Calculi renal/ureter 15 5.9
Other indications 173 68.4

*Average number of days 
NSAIDs prescribed

2.74±5.5

Categorical variables were expressed as frequency and percentages. 
*Continuous variables were expressed as mean±standard deviation. 
n=Number of prescriptions, NSAIDs: Nonsteroidal anti‑inflammatory drugs
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Tamil Nadu showed that 6.42% of drugs were prescribed 
in generic name.[16] The reason for higher number of drugs 
prescribed by brand name in our study may be due to 
prescribers being influenced by pharmaceutical companies 
and their marketing strategies. This could also be due to 

the belief among some physicians that the therapeutic 
efficacy might vary between generic and brand drugs 
due to differences in their pharmacokinetics.[17] However, 
dispensing errors and economic burden of the patient can be 
reduced when the drugs are prescribed in generic names. The 
WHO also recommends generic prescription as it enables 
easy identification of medication and better communication 
between health-care providers.[18]

The total number of encounters with injectable was 9.5%, 
which is lower than the standard value (13.4–24.1%).[9] 
This is a positive finding since it demonstrates a reduction 
in unnecessary injections. In our study, about 41.1% of 
drugs were prescribed from NLEM which is below the 
recommended WHO guidelines (100%).[9] However,  a 
similar study conducted in Tamil Nadu showed a much higher 
percentages of prescription from NLEM was 90.67%.[16] 
Prescribing from the NLEM is low in our study, and hence, 
it is required to impart training to physicians regarding the 
importance of prescribing from the NLEM to promote the 
rational utilization of medicines.[19]

Table 2: World Health Organization core prescribing 
indicators for NSAIDs

WHO indicators (n=253) Percentage
*Average number of drugs per encounter (n=600) 3.15±1.2
Percentage of encounters with NSAIDs prescribed 42.4
Percentage of encounters with an injection of NSAID 
prescribed

9.5

Percentage of encounters with nonselective NSAID 
prescribed

99.6

Percentage of encounters with COX‑2 selective 
NSAID prescribed

0.4

Percentage of NSAIDs prescribed by Generic names 26.5
Percentage of encounter with NSAIDs prescribed from 
National List of Essential Medicines

41.1

Percentage of encounter with fixed‑dose combination 
of NSAIDs prescribed

64.8

Percentage of encounters with NSAIDs and 
coprescribed drugs

96.4

Percentage of encounters with NSAIDs and 
gastroprotective agent (s) prescribed

72.7

*Continuous variables were expressed as mean±standard deviation; categorical 
variables were expressed as frequency and percentages, NSAIDs: Nonsteroidal 
Anti‑inflammatory drugs; COX- cyclooxygenase; n=Number of prescriptions

Table 3: Drug prescribing pattern of NSAIDs
Drug name Frequency 

(n=253)
Percentage

Paracetamol 73 28.8
Diclofenac 7 2.8
Etodolac 2 0.8
Ibuprofen 2 0.8
Aspirin 2 0.8 
Piroxicam 2 0.8
Celecoxib 1 0.4
Fixed drug combination

Paracetamol+aceclofenac 76 30
Paracetamol+tramadol 47 18.6
Aceclofenac+serratiopeptidase 2 0.8
Mefenamic acid+drotaverine 16 6.3
Aspirin+clopidogrel 12 4.7 
Aspirin+atorvastatin 2 0.8 
Paracetamol+etodolac 3 1.2
Paracetamol+ibuprofen 3 1.2
Mefenamic acid+dicyclomine 2 0.8
Aspirin+clopidogrel+atorvastatin 1 0.4

Data are expressed as frequency and percentages. n=Number of 
prescriptions, NSAIDs: Nonsteroidal anti‑inflammatory drugs

Table 4: Association between types of NSAID prescribed 
and whether it is coprescribed with gastroprotective 

agent (s)
Type of NSAID Co-prescription with 

gastroprotective agent (s)
*P value

Yes No Total (n=253)
Paracetamol 42 31 73 0.001
Diclofenac 4 3 7 1.000
Etodolac 2 0 2 0.564
Aspirin 1 1 2 0.472
Piroxicam 2 0 2 1.000
Ibuprofen 2 0 2 1.000
Celecoxib 0 1 1 1.000
Fixed dose combination 134 30 164 0.001
*Chi‑square test was used for analysis and P≤0.05 was considered 
significant; n=Number of prescriptions, NSAID: Nonsteroidal 
anti‑inflammatory drug
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Most of the encounters had FDCs (64.8%) compared to individual 
drugs. FDCs evaluated in our study had a combination of either 
analgesic alone , analgesics with antispasmodic ,hypolipidemic, 
antiplatelet, nutraceuticals.  The combination of paracetamol 
and aceclofenac (30%) was the most commonly prescribed 
FDC followed by paracetamol and tramadol (18.6%). In 
comparison with a drug utilization study done in Chhattisgarh 
(13.51% FDCs encounters), the percentage of encounters with 
FDC was higher in our study.[20] This could be because majority 
of the prescriptions analyzed were from the department of 
orthopedics, where FDCs were commonly prescribed for 
the management of pain and inflammation. This finding was 
consistent with the study by Alshakka et al. which showed that 
most common clinical conditions in orthopedic OPD for using 
NSAIDs were pain and infection.[21] The rationality of FDC’s 
must be determined before prescribing them. Factors like 
similar pharmacokinetics, difference in mechanism of action 
and absence of supra-additive toxicity should be taken into 
account. Otherwise rather than being beneficial, FDCs can lead 
to increase in the economic burden for the patients.[22]

NSAIDs are known for its adverse effects such as 
gastrointestinal bleeding , nephrotoxicity and cardiotoxicity. To 
minimize the adverse gastrointestinal effects, either selective 
COX-2 inhibitor or coprescription with gastroprotective agents 
can be given.[4] This study demonstrates that the percentage of 
encounters with non-selective and selective COX-2 NSAID 
was 99.6% and 0.4%, respectively. This is in accordance with 
the results of a similar study conducted in Chhattisgarh which 
showed that no COX-2 selective NSAIDs were prescribed.[20] 
In our study, prescribing selective COX-2 inhibitors are limited, 
which could be due to extra caution taken with regard to its 
adverse cardiovascular effects. Thus, the risk-benefit profile 
should always be considered before prescribing selective 
COX-2 inhibitors to the patients. In this study, 96.4% of NSAID 
prescriptions had coprescribed drugs, of which gastroprotective 
agents were predominant (72.7%). Furthermore, there 
is a significant association between coprescription of 
gastroprotective agents with FDCs and paracetamol. In our 
study, the percentage of coprescription with gastroprotective 
agents is high in comparison with findings from a similar 
study (24.32%).[20] According to the American College of 
Gastroenterology guidelines, prescribing of gastroprotective 
agents along with NSAIDs is required only in risky patients 
such as previous history of/suffering from gastrointestinal 
ulcer, aged more than 65 years and concomitant usage of other 
drugs such as corticosteroid, remove antiplatelet anticoagulant 
and aspirin (including low dose).[23] However, the study done by 
Lee et al. revealed that there is inappropriate coprescription of 
gastroprotective agents along with NSAIDs.[6]

Strength of the Study

The strength of the study could be its prospective study 
design and analysis of 600 prescribing encounters as per the 
WHO guidelines.

Limitation of the Study

This study was conducted in a single center and duration of the 
study was for a short period of only 3 months. Furthermore, 
the study did not assess the prescribing practices of a single 
department, which would have produced a more specific and 
enriched finding.

CONCLUSIONS

The prescribing pattern of the NSAIDs showed some 
deviation from the standard WHO prescribing indicators. 
Thus, periodic monitoring of NSAID prescribing pattern is 
mandatory to promote the rational use of drugs and there 
is also a need for training of the prescribers regarding 
importance of generic prescribing, prescribing drugs from 
the NLEM, and problems associated with polypharmacy.
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