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Abstract: 
Background: Prescription pattern analysis studies are a tool to provide feedback to the prescriber and also 
create awareness regarding rational use of medicines. 
Objective: To explore the pattern of prescriptions in the treatment of acute LBP and to ascertain the level of 
adherence of health care providers to prescribing patterns according to WHO/INRUD core drug use indicators. 
Material & Methods: Total 100 patients >18 years of age having confirmed diagnosis of acute LBP attending 
the OPD of Orthopedics were enrolled in this study. Prescribing patterns of drugs for LBP were elucidated 
based on differences in age, gender, etiology, socioeconomic profile & severity of pain. The study was a 
descriptive observational type. 
Results: Ratio between males & females was 1:1.7 (P<0.05). Maximum patients (37%) belonged to the upper 
lower class. 27% were from Upper Middle class. 25 % belonged to Lower middle class, 9% from lower class & 
only 2% were from upper class. (P0.05) Drugs prescribed in LBP patients were NSAIDs, proton pump 
inhibitors, H2 blockers, opioids, Muscle relaxants, steroids, Ca++, cholecalciferol and multivitamins. All 
patients invariably received NSAIDs & Proton pump inhibitors (PPIs)/H2 blockers. 4 patients received opioids. 
80 patients received muscle relaxants, 11 patients received steroids. 94 supplementary drugs in the form of 
Ca++, Vit D3 & multivitamins were prescribed. Each category of patients (age wise, gender wise, 
socioeconomic wise, etiology wise, severity wise) received same drugs. (P>0.05) Total 236 systemic NSAIDs 
were prescribed. Non-selective NSAIDs were used more than selective (79.23% vs 20.76%). Etoricoxib was the 
only selective NSAID used. According to WHO/INRUD drugs use core indicators by health care providers in 
the Institute, average number of medicines prescribed per patient encounter was 5.25. Medicines prescribed by 
generic name were 10. No antibiotics & injections were given. 100% drugs were from Essential Medicine List. 
Conclusion: A very common practice of poly pharmacy was seen in many prescriptions. Health care providers 
are not adhered to WHO/INRUD drug use Indicators Thus, we can conclude that irrational prescribing exists all 
around. To minimize this, regular CMEs, workshops, lectures, OPD/ward visits on rational prescribing should 
be held by competent authorities without hurting anyone’s ego. 
Keywords: Prescription pattern, Low back pain, WHO/INRUD, Northern India. 
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Introduction 
 

Movement and function of our body is complex 
play of bones, Muscle, Nerves, Tendons and 
ligaments. The lower back carries the weight of the 
body making it more prone to injury. The greater 
part of the movement in the lumbar spine is at L3-
L4 and L4-L5, so these parts of spine are highly 
prone to break down from various causes like 

Degenerative disc diseases, Inflammatory spine 
conditions, Spondylitis etc. [1] Maximum strain 
occurs at lower two segments L1, L5 & L5, S1 and 
there is always possibility of soft tissues to bulge 
out resulting in excruciating pain in lower back. 
Muscle strain accounts for the vast majority of 
episodes of lower back pain. While a muscle strain 
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doesn't seem like a serious injury, it can prompt 
issues in the lower back causing extreme suffering. 
The reality that soft tissues have a fair blood 
supply, which carries nutrients to the harmed 
region, works with the recuperating system and 
prevents the aggravation of low back pain [1,2] 
Low back pain is one of the most prevalent 
conditions in our society and is an epidemic in 
India. It is the most common cause of medical 
office visits, surgical procedures, and work-related 
disability.  

According to analysis of the Global Burden of 
Disease (GBD) 2019 data, approximately 1.71 
billion people worldwide suffer from 
musculoskeletal conditions, such as low back pain, 
osteoarthritis, fractures, cervical pain, amputation 
and several other injuries.[3] One of the 
musculoskeletal conditions included in the GBD 
study is LBP and it served as a basis for the most 
recent article detailing the global burden of LBP.[4] 
It is the main reason of movement restriction and 
non-attendance from work [5,6], and brings about 
an enormous clinical weight and financial expense. 
Thus, it is one of the major worldwide general 
medical conditions. [7,8] LBP was characterized as 
agony that goes on for somewhere around one day 
(with/without torment alluded into one or both 
lower appendages) nearby on the back part of the 
body from the lower edge of the12 ribs to the lower 
gluteal folds [9,10]. There is an expansive scope of 
possible etiologies for LBP. The etiologies vary 
contingent upon the patients, however, most 
usually, it is mechanical or vague. Osteoporosis, 
nerve root pressure, radiculopathy, plexopathy, 
degenerative disc illness, disc protrusion, spinal 
stenosis, sacroiliac joint stiffness, joint injury, 
ankylosing spondylitis etc may be the possible 
etiologies. [11,12] Rest, NSAIDs, muscle relaxants, 
calcium, physical therapy are all components of 
conventional medical treatment.  

Gastrointestinal, Kidney, and potential 
cardiovascular adverse drug reactions should be 
considered with prolong NSAIDs, use. The United 
States has the highest estimated rate of surgical 
treatment for lumbar syndromes, with rates at least 
40% higher than those in other nations including 
India. These surgical procedures can deliver 
wounds to the back spinal muscles and their nerve 
supply, which might be a hotspot for proceeded 
with loss of capability and sufferings.[13] There are 
very few studies that have looked at the pattern of 
prescriptions for LBP, especially in India.  

The aim of our study was to explore the patients 
with low back pain (LBP) attending the orthopedics 
OPD of this Institute and divide them according to 
age, gender, etiology, financial status and agony 
seriousness status. In particular, we looked at the 
patterns of prescriptions and frequencies of 
prescribed co-medications in the treatment of acute 

LBP. Additionally, our goal was to ascertain about 
adherence of health care providers to prescribing 
patterns according to WHO/INRUD core drug use 
indicators in this Tertiary Care Teaching Institute 
in Northern India. 

Methodology 

The study was carried out in patients of acute low 
back pain attending the Out Patient Department 
(OPD) of Orthopedics in a Tertiary Care Teaching 
Hospital, in Northern India. Prescribing patterns or 
drug utilization studies of drugs for LBP were 
elucidated based on differences in age, gender, 
etiology, socioeconomic profile & severity of pain. 
The study was a descriptive observational type.  

All registered patients of acute LBP during the 
study period from 1st Jan, 2023 to 31st May, 2023 
were included. 

Inclusion Criteria: Patients of acute LBP between 
more than 18 years of either gender having 
confirmed diagnosis. 

Exclusion Criteria 

• Pregnant & lactating women  
• History of chronic cardiac, renal, hepatic & 

pulmonary dysfunction 
• History of recurrent psychotic disorders, 

alcohol or drug abuse within the previous year  

Unit of Study  

LBP patient attending Out Patient Department of 
Orthopedics after having taken informed consent to 
be included in the study. 

Sample Size: 

Estimation of sample size (n) is based on simple 
random sampling for which central information is 
required. Assuming 5% significance level & 80% 
power of the study, sample size was calculated 
using the following formula 

n = Z2p(1-p)/d2 

This formula provides us with the minimum sample 
size needed to detect significant differences when z 
is determined by the acceptable likelihood of error 
(the abscissa of the normal curve). The value of Z 
is generally set to 1.96, representing a level 
(likelihood) of error of 5% and d is the minimal 
absolute size difference we wish to detect (margin 
of error, half of the confidence interval) Based on 
this formula , sample size came out to be 100. 

1. All patients of acute LBP were asked about 
their demographic profile (name, age, gender) 

2. Socioeconomic status of patient was explored 
by filling KUPPUSWAMI’S MODIFIED 
SCALE [14] 
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3. Severity of pain of patients was discerned by 
filling of another form called as BRIEF PAIN 
INVENTORY [15] 

4. 100 patients data was collected  
5. At the end of study, data was compiled & 

analyzed statistically. Study variables were 
summarized by descriptive statistics. 
Proportions were expressed as percentages. 
Chi square statistics was applied wherever 
needed. 

6. The study was conducted in compliance with 
the protocol. Approval certificate was issued 
by Institutional Ethics committee (IEC) of the 
Institute (IEC/IIMS&R/2023/45) 

Results 

Out of 100 patients, 37 patients (37%) were males 
and 63 patients (63%) were females. Ratio between 
male & female was 1:1.7. The difference in 
distribution of male and female patients in the two 
groups was significant (P<0.05). Out of 100 
patients, maximum patients (37%) belonged to the 
upper lower class. 27% were from Upper Middle 
class. 25% belonged to Lower middle class. 9% 
from lower class & only 2% were from upper class. 
(P<0.05) (fig 1) Maximum number of patients 
belonged to 31-50 years of age group in each class.  

Total 62 patients (62%) were from mild category, 
23 patients (23%) from moderate & 15 patients 
(15%) were from severe category. Their 
distribution according to age group is depicted in 
fig 2. Maximum no of patients in mild & moderate 
category belonged to 31-50yrs of age while in 
severe category 51-70yrs of age formed the bulk. 
The etiology included were herniated disc, 
osteoarthritis, spondylitis including Pott’s spine, 
inflammatory LBP & degenerative disc disease (fig 
3). No association between age group & etiology 
was found. (P>0.05). (Fig 3) 

Drugs prescribed in LBP patients were NSAIDs, 
proton pump inhibitors, H2 blockers, opioids, 
Muscle relaxants, steroids, Ca++, vitamin D3 
(cholecalceferol) and multi vitamins. All patients 
invariably received NSAIDs & Proton pump 
inhibitors (PPIs)/H2 blockers. 4 patients received 
opioids. 80 patients received muscle relaxants, and 
11 patients received steroids. 94supplementary 
drugs in the form of Ca++, Vit D3 & multivitamins 
were prescribed. Treatment according to age 
groups is depicted in table 1. Each category of 
patients received same drugs. No statistically 
significant difference (p>0.05) was observed in all 
different categories of severity regarding drug 
treatment. (Table 2)  

All patients of all socioeconomic classes received 
invariably NSAIDs, PPIs/H2 Blockers & muscle 
relaxants. There was no significant association 
between socioeconomic status of patients & 
prescribing pattern in LBP patients (P>0.05) 

There was no significant association between the 
etiology of LBP & drugs used for the treatment 
(p>0.05). 100% patients including patients of 
Herniated disc, Osteoarthritis, Spondylitis, 
Degenerative disc disease & Inflammatory LBP 
received NSAIDs, muscle relaxants& anti gastritis 
drugs. Few patients received opioids & steroids. 
Ca++, vitamin D3 & multivitamins were prescribed 
sufficiently. (Table 3) Pattern of use of NSAIDs is 
depicted in table 4. Total 236 systemic NSAIDs 
(44.95%) were prescribed. Non-selective NSAIDs 
were used more than selective. Etoricoxib was the 
only selective NSAID used. 

Table 5 covers the WHO/INRUD drugs use core 
indicators by health care providers in the Institute 
Average number of medicines prescribed per 
patient encounter was 5.25. Medicines prescribed 
by generic name were 10. No antibiotics & 
injections were given. 100% drugs were from 
Essential Medicine List. 

Table1: prescription pattern according to age of patients 
Age groups NSAIDs MR PPI/H2 Block Steroids Ca++/D3& Vitamin 
<30 52 05 26 02 24 
31-50 82 22 50 03 38 
51-70 52 23 20 06 20 
>70 44 25 04 - 12 

Table 2: prescribing pattern according to severity of patients 
Age groups NSAIDs MR PPI/H2 Block Steroids Ca++/D3& Vitamin 
Mild  63 25 63 02 15 
Moderate  82 20 23 06 40 
Severe  95 35 14 03 39 
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Table 3: Prescribing Pattern According to Etiology of Low Back Pain (LBP) 
Age groups NSAIDs MR PPI/H2 Block Steroids Ca++/D3& Vitamin 
Hernaited disc  61  02 33 01 15 
Ost.arth. 36 06 12 01 15 
Spondylitis (Pott’s spine) 48 28 25 02 30 
Degenerative Disc disease 41 18 10 04 20 
Inflammatory LBP 55 06 18 03 14 
NSAIDs- non steroidal inflammatory drugs; MR-Muscle relaxants, PPI-Proton pump inhibitor, Ca++, Vitamin 
D3, Multivitamin. The chi-square statics is 13.5537 the p-value is <0.631924. the result is not significant at 
p<0.05. 

Table 4: Pattern of NSAIDs used in orthopaedic (OPD) 
 No. of drugs percentage 
Total number of NSAIDs 236 100 
Total number of systemic non-selective NSAIDs 187 79.23 
Paracetamol 71 37.96 
Aceclofenac 55 29.41 
diclofenac 25 13.36 
Nimesulide 05 2.67 
ibuprofen 10 5.34 
piroxicam 15 8.02 
indomethacin 06 3.20 
Total number of systemic selective NSAIDs 49 20.76 
etoricoxib 49 100 
Total number of systemic topical NSAIDs 60 11.42 
Total number of drug used for reducing gastritis (PPI/H2 Blockers) 100 

Table 5: World health organization (WHO)/INRUD drugs use core indicators for prescription in India 
 Data WHO Standard 
Average number of medicines prescribed per patient encounter 5.25 (1.6-1.8) 
Percent medicine prescribed by generic name 10 (100%) 
Percent encountered with an antibiotic prescribed  00 (20.0-26.8%) 
percent encountered with an injection prescribed 00 (13.4-24.1%) 
Percent medicine prescribed from essential medicine list or formulary 100 100 (100%) 
 

 
Figure 1: Distribution of Patients according to socioeconomic status 
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Figure 2: Distribution of Patients According to Severity of Low Back Pain. (LBP) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 3: Etiologies wise Distribution of patients 
 
Discussion 

LBP is one of the common causes of activity 
restrictions and absence from work place globally 
[16,17]. Initially, LBP was considered to be a threat 
of developed countries but now various studies 
have explored the high prevalence in developing 
countries too. [18,19]. Prescription pattern studies 
are important for clinical, socioeconomic & 
knowledge purposes.  

These studies not only provide feedback to the 
prescriber but also create awareness regarding 
rational use of medicines. [20]. Our study focused 
on demographic profile & prescribing patterns in 
LBP in a tertiary care teaching Hospital in Northern 
India. Kopec JA et al., 2004 [21] & Alam N et al., 
2012 [22] concluded that prevalence is highest in 
3rd decade of life in their study. Our study also 
explored the same. Maximum no. of patients 
belonged to 31-50 years of age group. Sex 
predilection is towards female. Male, female ratio 
is 1:1.7. that is statistically significant.(p<0.05). 

Studies conducted by Linton et al., 1998 [23] and 
Thomas et al., 1999 [24] demonstrated higher 
incidence in females while Ganesan S et al., 2017 
[25] reported higher prevalence in males (54.7%) 
as compared to females (45.3%). In the present 
study, maximum no of patients belonged (37%) to 
upper lower class, 27% to upper middle class, 25% 
lower middle, 09% to lower class & 02% to upper 
class according to Modified Kuppuswami’s Scale 
of socioeconomic scale. Study conducted by 
Ganesan Set al., 2017 [25] concluded that 
maximum no. of patients belonged to upper middle 
(75.8%) followed by lower middle class (13.8%), 
9.7% patients belonged to upper class, 0.7% to 
upper lower class. In our study, 62% patients 
belonged to mild category, 23% to moderate & 
15% to severe category according to Brief Pain 
Inventor while study conducted by Ghanei I et al., 
2014 [26] reported almost same number of patients 
in mild (45.1%) & moderate (44.9%) category & 
9.7% from severe category. In present study,5 
major etiologies of LBP were explored. These were 
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herniated disc, Osteoarthritis, Spondylitis including 
Pott’s Spine, Inflammatory LBP & Degenerative 
Disc Disease. While comparing the etiology with 
the age groups of patients no significant association 
was found (P>0.05) concluding that any etiology is 
not consistent to any specific age group. We could 
not find any other study comparing the etiology of 
LBP with the age group.  

Irrational prescribing practices prevail globally & 
ultimately lead to hazardous health outcomes. 
Rational prescribing includes that patient should 
receive right drug, in right dose, by right route, for 
right duration and right documentation [27]. 
WHO/INRUD (International Network of Rational 
Use of Drugs) core drug use indicators in 1990s 
discovered a set of indicators to know the pattern of 
drugs utilization by health care facilities. [27] 

The irrationality exists in the form of 
polypharmacy, use of unnecessary expensive drugs, 
overuse of antibiotics & injections and behavior of 
prescriber. 

Average no of patients per encounter was 5.25 in 
our study while it was 3.83 in a study [28], 2.5 [29] 
& 5.3 [30] in other studies which is much higher 
than WHO indicators (standard 1.6-1.8) indicating 
poly pharmacy i.e. irrational prescribing. This is a 
usual practice that is often seen but number of 
drugs should be minimum to avoid drug- drug 
interactions & adverse drug reactions. Use of 
antibiotics & injectables were none in our study. 
Other studies reported use of antibiotics in 19.6% 
& very few injectables [30]. All the drugs 
prescribed were from essential drug list /formulary; 
this is in accordance with Wendie et al., 2021, [31] 
who reported 100% prescribing by essential drugs 
list too, while it was 84% by Nagla A et al., 2016. 
[30] 10% drugs were prescribed by generic name in 
our study, similar to our findings, authors of a 
study [30] reported just 2% prescribing by generic 
name, on contrary, various studies are there where 
drugs were prescribed by generic name even up to 
98%. [31] Prescribing drugs by generic name is an 
indicator of quality of prescription. It curbs the cost 
of per prescription & can determine the compliance 
level of health care facility. 

The drugs prescribed were NSAIDs, opioids, 
muscle relaxants, Proton pump inhibitors/H2 
blockers, corticosteroids, Calcium salts, Vitamin 
D3 & multivitamins. Hot packs & exercises were 
also advised to different patients. No association 
was found between age groups & prescribed drugs, 
between socioeconomic status & drugs prescribed, 
between etiology & drug treatment and also no 
association between severity of pain & prescribed 
drugs.(p>0.05). We could not find any other study 
which explored the above-mentioned associations 
regarding LBP treatment. Regarding pattern of 
NSAIDs used in LBP, total used systemic NSAIDs 

was 236. (44.95%), while it was 39.6% by a study 
[30]. Out of these, 187 drugs (79.23%) were non-
selective & 49 (20.76%) were selective (COX-2 
selective) NSAIDs. Study by Sharma T et al., 2006 
[32] showed 56.3% non- selective & 43.6% 
selective NSAIDs. Use of selective NSAIDs has 
declined probably because of their cardiovascular 
adverse drug reactions. 60 (11.42%) topical 
NSAIDs were prescribed like diclofenac, methyl 
salicylate & fentanyl. Among non-selective, 
paracetamol constituted highest number i.e. 37.96% 
followed by aceclofenac (29.41%), diclofenac 
(13.36%). Among others were, ibuprofen (5.34%), 
piroxicam (8.02%), nimesulide (2.67%) & 
indomethacin (3.2%). Study by Motagahre VM et 
al., 2016 [28], concluded ibuprofen (55.58%) to be 
most commonly used NSAID while other study 
[22] reported diclofenac to be most frequently used 
drug (40.66%). The study also showed more use of 
non-selective than selective indicating the 
increasing concern towards cardiovascular toxicity 
of selective COX-2 inhibitors. In our study, the 
only COX-2 selective drug used was etoricoxib 
(100%) considered to be relatively safer than 
valdecoxib. Along with analgesics, 
thiocolchicoside, a muscle relaxant was prescribed 
to a fair number of patients (15.23%)  

Other drugs like proton pump inhibitors constituted 
19.04% of total drugs used. Nagla et al., 2016 [30] 
also concluded the same i.e. 20.2%. Multivitamin, 
Calcium salts & vitamin D3 constituted 17.90% 
while these were only 5.3% in Nagla et al., 2016. 
[30] 2.09% corticosteroids were prescribed. 
Another study [33] also reported less than 5% of 
corticosteroid use. 

Limitations of the study –single center study, 
small sample size& cost per prescription cannot be 
discerned 

Conclusion 

A very common practice of poly pharmacy was 
seen in many prescriptions. Total number of drugs 
was 525. Number of drugs per prescription was 
5.25 higher than WHO/INRUD indicators (1.6-
1.8). Analgesics, muscle relaxants, gastric acid 
reducing agents, corticosteroids, Calcium, 
multivitamin & vitamin D3 were commonly used 
drugs. Among NSAIDs, (44.95% of total drugs 
used) non-selective NSAIDs constituted 79.23% & 
selective ones was 20.76%. Opioids formed 0.76% 
of total drugs used. Muscle relaxants & 
corticosteroids constituted 1.5% & 2.09% 
respectively. Calcium, multivitamin & vitamin D3 
formed 17.90% of total drugs used. Drugs 
prescribed by generic name were 10% while it 
should be 100% according to WHO indicators. 
Percentage of encounters with antibiotics & 
injectables were nil (WHO standards – antibiotics 
20-27%, injectables 13.4-24%)). 100% drugs were 
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prescribed from National List of Essential 
Medicines (NLEM) which complied with WHO 
standards. Cost per prescription cannot be 
discerned. Maximum number of patients belonged 
to 31-50 years of age-group.  

Females & males ratio having Low Back Pain 
(LBP) was 1.7:1, which was significant. No 
association was found between age, socioeconomic 
status, severity and etiology of LBP with the drug 
treatment. Thus, we can conclude that irrational 
prescribing exists all around. To minimize this, 
regular CMEs, workshops, lectures, OPD/ward 
visits on rational prescribing should be held by 
competent authorities without hurting anyone’s 
ego. 
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