
polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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ABSTRACT

Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are the common analgesics, 
antipyretics, and anti-inflammatory drugs. Though, their frequent consumption cause peptic ulcer 
disease (PUD) and other unfavorable side effects. This study aimed to compare the knowledge and 
attitude of Karachi medical and non-medical students about NSAIDs and their adverse effects.

Methods: A comparative cross-sectional study was conducted from June 2021-2022, including 344 
students from four universities in Karachi, with an equal ratio of medical (n=172) and 
non-medical(n=172). The study participants were requested to fill out the questionnaire based on 
the usage of NSAIDs, over-the-counter availability, side effects, etc. The knowledge of adverse drug 
reactions, reasons for self-medication, and NSAID prescriptions were compared using the 
Chi-square/Fisher Test.

Results: The results showed that about 88.4% of students had some previous knowledge of NSAIDs, of 
which 98.2% were from the medical sector and 78.4% were from the non-medical sector. 68.6% of 
students were familiar with the NSAIDs’ adverse effects, 90.1% were medical students, and 47.1% 
were non-medics. Only 47.7% of the total population was aware of PUD, with 80.2% attending 
medical universities. While most of the self-medicating students were non-medical 84.7%.

Conclusion:  Medical students of Karachi possessed more knowledge about NSAID use and its 
adverse effects. The most known prevalent adverse was PUD, which indicates GI bleeding. It is 
recommended that there is a dire need for awareness concerning the usage, safety and adverse 
effects of NSAIDs.
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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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DISCUSSION
The blended learning method (BL) is a cross between 
an e-learning component and face-to-face sessions, 
combining the benefits of both13,14. This approach 
enabled flexible scheduling so that each student 
watch the recorded videos and participate in the 
discussion tasks or quizzes at their pace15,16. Students 
took ownership of their education in this way, which 
increased their motivation for academics and helped 
them remember the content better17,18. In this study, 

the DREEM tool was used to assess students’ learning 
experiences in both the BL and conventional 
approaches. Students’ total DREEM scores were 
higher for the blended learning strategy used during 
the Covid time than they were for the traditional 
learning approach. 

In this study, the facilitator ensured to make content 
interesting for students by integrating active learning 
techniques such as interactive online lectures and 

data interpretation and manuscript writing. GA 
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INTRODUCTION
Non-steroidal anti-inflammatory drugs (NSAIDs) are 
the most common medications used as analgesics, 
antipyretic or anti-inflammatory drugs and are also 
used for post-operative surgical management1,2. 
However, unregulated and chronic use of these 
drugs is associated with toxicity and pathologies of 
cardiovascular, renal, and gastrointestinal systems. 
Among these adverse effects, hepatotoxicity, 
blood pressure elevation, peptic ulcer, and gastroin-
testinal (GIT) bleeding are most noticeable and 
occur due to inhibition of both prostaglandins, a 
mucosal protective agent of GIT, and thrombox-
ane-A2, which gives NSAIDs their antiplatelet 
effect3-5. Therefore, NSAIDs are contraindicated in 
patients with a positive history of ulcers. Their effect 
can be aggravated by advancing age, history of 
peptic ulcer, heart disease, H. Pylori infection, and 
concurrent use of antiplatelet and gastro-erosive 
agents6,7. The risk of adverse events with NSAID use is 
0.4% among chronic users without other risk factors, 
while 9% among those with multiple risk factors8.

NSAIDs are usually considered comparatively safe 
medications by the community as they are readily 
available over the counter without any prescrip-
tions, which might have contributed to the 
increased consumption of NSAIDs in the past few 
years9,10. However, they have the most frequent and 
severe side effects related to GIT, about which prior 
studies suggest that people using over-the-counter 
(OTC) analgesics do not have sufficient awareness 
and appropriate health literacy about these drastic 
effects, which can lead to severe complications 
due to their lack of knowledge about NSAIDs 
people usually do not consult their physicians 
before using them11,12. If this public health issue is not 
addressed shortly, people taking NSAIDs will ignore 
the mild symptoms, which can precede fatal 
complications. Their easy availability has led to their 
increased use, predisposing the patients to multiple 
preventable side effects that most people are 
unaware of.

Some degree of gastrointestinal toxicity has been 
associated with all NSAIDs. The data from a 
large-scale placebo-controlled trial also confirmed 
that gastrointestinal injury risk increased with NSAIDs, 
specifically COX-2 inhibitors, diclofenac, ibuprofen, 
and naproxen13. The risk ratio varies with the NSAIDs 
used, i.e., the risk of gastrointestinal complications is 
minimal with aceclofenac, celecoxib, and ibupro-
fen, intermediate with diclofenac, meloxicam, 
ketoprofen, highest when piroxicam and ketorolac 
are used over the counter14.

To date, literature on the knowledge of medical or 
non-medical students regarding frequent NSAID use 
and its association with specific adverse events is 
scarce. Hence, this current study was conducted to 
explore the knowledge among Medical and 
Non-Medical students so that the overuse and 
adverse effects problems can be addressed.

METHODS
A comparative cross-sectional study was done 
involving Medical (Dow University of Health Scienc-
es and Jinnah Sindh Medical University) and 
Non-medical universities (NED and Intitule of 
Business Administration) from June 2021 to June 
2022. Convenience sampling was done, and a 
sample size of 344 was calculated using an 
open-epi version 3.01 calculator having a popula-
tion of 7000 and a ratio of unexposed to exposed is 
1.0, a confidence level of 95%, and a power of 80%. 
The frequency of knowledge among the non-medi-
cal (45%) and medical (29.91%) population was 
taken from similar studies15,16.

All the students from respective universities who 
showed willingness and consented to be part of the 
study were included, while those who were not 
willing to consent were excluded. The data was 
collected using a structured questionnaire, 
informed consent was taken from the participants, 
and all ethical considerations and research proto-
cols were followed.

The collected data was then analyzed using SPSS 
software version 20.0. The knowledge of adverse 
drug reactions, reasons for self-medication, NSAIDs 
prescriptions, and dosage advisors were compared 
using the Chi-square test/Fisher Exact Test; a p-value 
< 0.05 was considered statistically significant.

RESULTS
In this study, 344 students participated, among 
which 121 (35.2 %) were males and 219 (63.7%) were 
females. 90.1% of medical and 47.1% of non-medi-
cal students were aware of at least one side effect 
of NSAIDs which shows a significant difference 
between the two groups (p <.001). The most 
common adverse effect known by the participants 
was bleeding in the GI tract 52.7%, followed by 
hypersensitivity reaction 46.2% and nausea and 
vomiting 42%. Among the participants who chose 
bleeding in the GI tract as an adverse effect, 133 
were medical students, and 15 were non-medical 
students (p <0.001) shown in table 1.
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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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DISCUSSION
The blended learning method (BL) is a cross between 
an e-learning component and face-to-face sessions, 
combining the benefits of both13,14. This approach 
enabled flexible scheduling so that each student 
watch the recorded videos and participate in the 
discussion tasks or quizzes at their pace15,16. Students 
took ownership of their education in this way, which 
increased their motivation for academics and helped 
them remember the content better17,18. In this study, 

the DREEM tool was used to assess students’ learning 
experiences in both the BL and conventional 
approaches. Students’ total DREEM scores were 
higher for the blended learning strategy used during 
the Covid time than they were for the traditional 
learning approach. 

In this study, the facilitator ensured to make content 
interesting for students by integrating active learning 
techniques such as interactive online lectures and 

data interpretation and manuscript writing. GA 
supported in study design and concept, literature 
search and proofreading. FS also assisted in study 
design, literature search and data collection.
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Furthermore, it is also found that in contrast to 80.2% 
of medical students, only 15.1% of non-medical 
students agreed that NSAIDs are one of the leading 
causes of peptic ulcers showing a significant 
difference. Upon investigations, it was also found 

that 88.7% of participants accepted that they had 
taken NSAIDs for therapeutic uses in the past. 83.7% 
of medical students and 84.7% of non-medical 
students took NSAIDs without prescription as shown 
in Table 2.

In addition, participants were taking NSAIDs primari-
ly for the complaint of pain 68.4%, followed by fever, 

menstrual problems, and cough and sore throat, as 
depicted in Table 3.

Table 1: Knowledge of medical and non-medical students regarding NSAIDs’ side effects.

Table 2: Knowledge of medical and non-medical students regarding NSAIDs prescription and dosage advisors.

Table 3: Knowledge of medical and non-medical students regarding reasons for self-medication.

Side-effects of NSAIDs Medical n(%) Non-medical  n(%) Total p-Value

Gastrointestinal bleeding 133(85.8) 15(18.5) 148 0.000*

Hypersensitivity 94(60.6) 15(18.5) 109 0.000*

Nausea and Vomiting 73(47) 26(32) 99 0.000*

Asthma 59(38) 7 (8.6) 66 0.000*

Heart attack 40 (25.8) 25(30.8) 65 0.053*

Dizziness 36 (23.2) 24(29.6) 60 0.118*

Headache 36 (23.2) 16(19.8) 52 0.004*

Edema 32(20.6) 4(4.9) 36 0.000*

Tinnitus 26 (16.8) 4(4.9) 30 0.000*

Don’t know any side effects 6(3.9) 20(24.7) 26 0.007*

*p<0.05 is considered statistically significant.

*p<0.05 is considered statistically significant.

*p<0.05 is considered statistically significant.

Question Response Total p-Value

NSAID prescribing 
source

Family Doctor 70(54.6) 49(35.5) 119 0.023*

Pharmacy shop 27(21.1) 49(35.5) 76 0.006*

Family and friends 45(35.1) 73(52.9) 118 0.002*

By reading leaflets 24(18.8) 30(21.7) 54 0.459

Internet 35(27.3) 40(29) 75 0.602

Medical Books 25(19.5) 3(2.2) 28 0.000*

Previous experience 44(34.4) 55(39.9) 99 0.234
Guessing the dosage by 

yourself 7(5.5) 13(9.4) 20 0.249

Medical n(%) Non-medical  n(%)

Question Response Total p-Value

Complaint(s) for self-
medication with NSAIDs

Runny nose 15(11.7) 24(17.4) 39 0.173

Nasal Congestion 9(7) 11(8) 20 0.818

Cough 16(12.5) 29(21) 45 0.054*

Sore throat 19(14.8) 30(21.7) 49 0.122

Fever 80(62.5) 88(63.8) 168 0.450

Aches or pains 90(70.3) 92(66.7) 182 0.914

Menstrual problems 49(38.3) 36(26.1) 85 0.133

Medical n(%) Non-medical  n(%)

Knowledge of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and their Adverse Effects among Medical and Non-Medical Students
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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.

ACKNOWLEDGEMENTS
The authors would like to acknowledge the Fatima 
Jinnah Dental College and Hospital for its support 
throughout the study. 

CONFLICT OF INTEREST
The authors declared no conflict of interest.

ETHICS APPROVAL
Ethical approval was obtained from the ethics review 
committee of the institute with the reference code: 
(SEP-2020-OPL01).

PARTICIPANT CONSENT
The data was collected after the consent of the partic-
ipants.

AUTHORS’ CONTRIBUTION
MF did the study design, literature search, prepared 
questionnaire, data collection, data analysis with 

DISCUSSION
The blended learning method (BL) is a cross between 
an e-learning component and face-to-face sessions, 
combining the benefits of both13,14. This approach 
enabled flexible scheduling so that each student 
watch the recorded videos and participate in the 
discussion tasks or quizzes at their pace15,16. Students 
took ownership of their education in this way, which 
increased their motivation for academics and helped 
them remember the content better17,18. In this study, 

the DREEM tool was used to assess students’ learning 
experiences in both the BL and conventional 
approaches. Students’ total DREEM scores were 
higher for the blended learning strategy used during 
the Covid time than they were for the traditional 
learning approach. 

In this study, the facilitator ensured to make content 
interesting for students by integrating active learning 
techniques such as interactive online lectures and 
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Table 4 shows that slightly more than half of the 
study subjects (medical/non-medical) agreed that 

healthcare settings provide insufficient knowledge 
of adverse drug reactions.

that NSAIDs should be used cautiously, so issuing a 
notice to pharmacies to decrease their OTC 
availability is necessary. The study has limitations in 
terms of data based on observational findings and 
might be attributable to biases due to unmeasured 
factors.

CONCLUSION
Considering this study, it is concluded that medical 
students of Karachi have more knowledge about 
the detrimental effects of NSAIDs as well as their 
compelling indications and contraindications. The 
most prevailing adverse effect was found to be 
peptic ulcer disease (PUD) which manifests as GI 
bleeding. It is recommended that there is a need for 
awareness concerning the usage, safety and 
adverse effects of NSAIDs.
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In our survey, 92.7% of the participants considered 
Disprin an NSAID, along with ibuprofen 64.5% and 
Ponstan 54.9%. In comparison, some of the partici-
pants 18.5% believed Risek (Omeprazole), Motilium 
(Domperidone), and Flagyl (Metronidazole) were 
also NSAIDs. There is a significant difference in 
medical and non-medical data in some medicines 
like Ibuprofen, Panadol, and Naproxen.

DISCUSSION
The study reveals that 98.2% of medical and 78.4% 
of non-medical students had some previous knowl-
edge of NSAIDs. More than one drug was opted for 
by the students, as 94.8% of medical and 90.7% of 
non-medical students considered Disprin as an 
NSAID, followed by ibuprofen and Ponstan. In 
addition, 90.1% of students from medical and 47.1% 
from non-medical were familiar with the NSAIDs’ 
adverse effects, which showed a vast knowledge 
gap between the two groups. Another study, includ-
ing 1445 pharmacy customers, concluded that 
28.5% of customers bought analgesic drugs, and 
only 11.2% acknowledged their side effects, where-
as the rest (17.3%) took them without any fundamen-
tal knowledge17. One more study was conducted to 
assess the good insight of 236 medical students 
about the adverse effects of frequent use of NSAIDs 
at the medical university of Lublin. It showed most 
students between 18-20 years old used NSAIDs. 
However, only 30% knew about their adverse drug 
reactions. Hence, this survey concluded that a 
minority of the young population knew the risks of 
frequent NSAID usage16.

In the current study, versatility was found in the 
medical and non-medical student's perceptions 
about adverse drug reactions, and each student 
chose various options regarding side effects. 85.8% 
of medical and 18.8% of non-medical students 
considered GI bleeding the most dominant ADR, 
also reported in another study18. In contrast, hyper-
sensitivity was opted by 60.6% of medical and 18.5% 
of non-medical students, and 47% of medical and 
32% of non-medical students considered nausea 
and vomiting. In addition to these, other minor 
findings were also found, like edema, tinnitus, and 
headache. GI bleeding was found to be a 

well-known side effect in 37.1% of the population of 
Saudi Arabia and allergy in 53.1% of the adult popu-
lation of Albania19,20.

More than 90% of our students used NSAIDs. Howev-
er, other articles showed that 77% of students took 
NSAIDs at Lublin Medical University and 65.1% of the 
general population in Saudi Arabia16,18. Students in 
our survey who used NSAIDs without prescription got 
information from multiple resources; for example, 
44.4% got it from a family doctor, 37.2% from 
previous experience, followed by pharmacy, 
internet, and leaflet. A similar study from Saudi 
Arabia reported that 18.6% got information about 
NSAID's side effects from the internet and 5.4% by 
reading inserted leaflets21. In the general population 
of Malaysia, 15% of participants obtained knowl-
edge from the internet and 9.2% from media 
resources22. Moreover, it is presumed that the given 
drug and its dosage are unharmful, and the details 
on the leaflet inserted in the package are most 
often ignored23,24.

More than half of our student population agreed 
that healthcare settings provide inadequate knowl-
edge about NSAID use and its adverse effects. 
Corresponding with the results of a study conduct-
ed in an orthopedic clinic in Riyadh in which 84.5% 
of patients also agreed with the same fact25. Knowl-
edge regarding the adverse effects of NSAIDs is 
limited among students of Karachi; hence proper 
counseling and education should be provided in 
the healthcare setting, especially; pharmacists 
should play a vital role in guiding their customers 
who are buying NSAIDs without any prescription. 

These recommendations can efficiently reduce the 
complications caused by the abuse of NSAIDs. It 
has been found that there is a good number of 
non-medical as well as medical students taking 
NSAIDs without any consultation from a doctor, 
which can be detrimental to their health in the 
future, so there is an urgent need to raise knowl-
edge about its usage, safety, and adverse effects 
by educating the medical as well as non-medical 
students, organizing knowledgeable seminars and 
multimedia. Moreover, many students also agreed 

Table 4: Knowledge of medical and non-medical students on adverse drug reactions associated with NSAIDs.
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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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that NSAIDs should be used cautiously, so issuing a 
notice to pharmacies to decrease their OTC 
availability is necessary. The study has limitations in 
terms of data based on observational findings and 
might be attributable to biases due to unmeasured 
factors.

CONCLUSION
Considering this study, it is concluded that medical 
students of Karachi have more knowledge about 
the detrimental effects of NSAIDs as well as their 
compelling indications and contraindications. The 
most prevailing adverse effect was found to be 
peptic ulcer disease (PUD) which manifests as GI 
bleeding. It is recommended that there is a need for 
awareness concerning the usage, safety and 
adverse effects of NSAIDs.
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polls, recorded online lectures with post quizzes, discus-
sion activities on the official Facebook page, 
case-based discussions, concept maps and individual 
presentations19,20. Students were captivated by 
interactive exercises in online lectures including 
“describe the image”, “label the diagram”, “MCQ” 
and “polls” which also allowed the facilitator to evalu-
ate students’ performance. The Facebook page’s 
content-related images attracted students’ active 
participation, and a thorough discussion resulted from 
one probing inquiry leading to another. The 
face-to-face session included an analytical learning 
strategy case-based discussion where the knowledge 
learned in the online sessions was used to resolve 
practical problems.

In this study, we found that students’ perceptions of 
blended learning approaches were highly thought of 
indicating that students gained a sound understand-
ing of content, had inner motivation, and had more 
opportunities for engagement during the learning 
process. The blended learning approach encour-
aged in-class collaborative activities focused on 
higher order cognition based on academic content 
that students accessed before class21. Through group 
activities, students developed their higher-order 
thinking, problem-solving, and critical thinking abilities. 
They used what they had previously learned to create 
new knowledge and applications22,23. The second 
DREEM subscale indicated that the faculty delivering 
the content was sufficiently trained to plan and 
engage students in an active learning process that 
would make them confident, competent, and self-di-
rected learners. Although faculty acknowledged that 
there is still room for improvement before they can be 
considered exemplary, students believed they were 
making progress in having them teach the relevant 
subject-specific content.

The third area of DREEM clearly stated that students’ 
academic self-perception was very positive, allowing 
them to achieve high scores on the tests. The study’s 
post-test scores also revealed a significant difference 
in test scores of students taking an oral pathology 
course using the Blended learning method versus the 
conventional method. The test scores showed that 
learning tools used in the blended method aided boys 
to improve their scores on the tests. This might be the 
case because boys tend to be more active and favor 
technology-based activities that let them engage in 
hands-on, enjoyable learning19. These findings are 
consistent with previous studies in which learners 
performed better in the blended learning group than 
those in the conventional method8.

In the study, students at first thought the subject of oral 
pathology was complicated, drawn-out, and volatile. 
The conventional method of instruction dulls learning, 
constricts the attention span, and students feel sleepy 
during lectures. However, the academic environment 

started to gradually change when we implemented 
the blended learning approach. As the classes went 
on, many obstacles were overcome, and students 
showed a positive attitude. At the student level, the 
most common challenges were gaining access to 
online videos, learning new apps to perform tasks, 
and dealing with internet issues in many areas of 
Pakistan24,25. However, thanks to the collaborative 
efforts of management, students, and parents, these 
issues were resolved to a greater extent. 

Like this, the Department of Oral Pathology encoun-
tered some difficulties when putting this innovative 
blended learning strategy into practice. Among the 
factors considered were the faculty’s training, the 
quality of their internet connectivity, technological 
know-how, the planning, and design of the courses, 
and continual evaluation26. The attributes ensured the 
smooth operation of the course and reduced the 
glitches that might have arisen during the course 
implementation. We did our best to ensure effective 
implementation and good collaboration between 
the department of oral pathology, the department of 
medical education, and administrative personnel.

CONCLUSION
A blended learning approach had a positive effect 
on students’ perceptions of the academic work and 
educational environment. Students in their third year 
who took online and face-to-face classes using this 
method said it helped them become more indepen-
dent learners and encouraged academic improve-
ment. They performed better throughout the learning 
activities as well as end-of-course MCQ-based tests. 
Additionally, we found that topics covered in blended 
learning were better understood when participants 
actively participated in discussions and used their 
critical thinking, problem-solving skills, and engage-
ment to the greatest extent.
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that NSAIDs should be used cautiously, so issuing a 
notice to pharmacies to decrease their OTC 
availability is necessary. The study has limitations in 
terms of data based on observational findings and 
might be attributable to biases due to unmeasured 
factors.

CONCLUSION
Considering this study, it is concluded that medical 
students of Karachi have more knowledge about 
the detrimental effects of NSAIDs as well as their 
compelling indications and contraindications. The 
most prevailing adverse effect was found to be 
peptic ulcer disease (PUD) which manifests as GI 
bleeding. It is recommended that there is a need for 
awareness concerning the usage, safety and 
adverse effects of NSAIDs.
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