
Liaquat National Journal of Primary Care 2026; 8(1): 71-77 (All articles are published under the Creative Commons Attribution License) 71

Original Article

ISSN: 2708-9134 (Online)

Effectiveness of a School-Based Medicine Safety Program for Children 
in Karachi: A Pre-Post Quasi-Experimental Study

Rozmeen Shoaib1,2*, Syed Hassan Danish3 and Farah Ahmed3

1Department of Paediatrics, Aga Khan University Hospital, Karachi, Pakistan
2Ziauddin University, Karachi, Pakistan

3Community Health Sciences, Ziauddin University, Karachi, Pakistan

Abstract
Background: Educational health programs can help to deliver lifelong knowledge about the safe and appropriate use of medicines.
Objective: The study aimed to evaluate the effectiveness of an educational intervention on children’s knowledge of Over-the-
Counter Medicine Safety.
Methods: This school-based interventional study was conducted from October 2024 to January 2025 in a private girls’ school in 
Karachi. Lower secondary students in classes V-VIII completed a pre- and post-questionnaire on medication safety. The educational 
content was adapted from publicly available resources provided by the Scholastic OTC Medicine Safety program. Student knowledge 
was assessed using the OTC Medicine Safety Assessment (OTC-MSA), a standardized pre-/post-intervention quiz provided in the 
curriculum. Paired t-test, ANOVA (analysis of variance), and post hoc tests were used to compare test scores (P < 0.05).
Results: Of the 724 students enrolled, 607 (83.8%) completed the over-the-counter Medicine Safety program. Knowledge scores 
ranged from 19.7 ± 2.9 in the pre-test and 23.5 ± 2.7 in the post-test (p<0.001), with an average percentage improvement of 19.1%. 
The effect size was enormous (Cohen’s d = 1.36, 95% CI: [1.25, 1.47]). A one-way ANOVA showed a significant difference in change 
scores across the classes (p<0.001). Tukey’s HSD post hoc analysis revealed a statistically significant difference in post-test scores 
between Class V and Class VIII, and between Class VI and Class VIII (p<0.001).
Conclusion: The findings indicate a statistically significant improvement in children’s individual knowledge of medication safety, 
providing a new platform for introducing medication safety education in schools.
Keywords: Medication safety, OTC drugs, adolescent, school awareness program, self-medication.

INTRODUCTION
Misuse of drug prescriptions and inappropriate use of 
nonprescription or over-the-counter (OTC) medicines 
among children and adolescents is common [1, 2]. 
According to the World Health Organization (WHO), 
self-medication (SM) is “the use of drugs to treat self-
diagnosed disorders or symptoms or the continuous 
use of a prescribed medication for chronic disease 
or symptoms. It can include the use of herbs, the re-
use of prescription drugs, or the direct purchase of 
prescription-only medications without any medical 
consultation” [3]. This form of self-care has become a 
concern for the health industry due to the irresponsible 
use of medication.

Self-medication contributes to incorrect self-diagnosis, 
delays in obtaining appropriate medical care, severe 
adverse reactions, and drug interactions. Inappropriate 
administration, inaccurate dosing, and unsuitable therapy 
choices further increase the risk of drug dependence 
and misuse [4]. The issue is not only common in adults 
but also highly prevalent among adolescents worldwide, 
with rates ranging from 2% to 95% [5-7], and about 83% 

reported in Pakistan [8]. However, there is currently 
no national-level data on self-medication prevalence 
in Pakistan. Existing studies are mainly regional or 
institution-based, showing high rates among young 
adults and students, but these findings are not nationally 
representative.

Adolescence is a crucial period because most self-
medication practice begins between 11 and 13 years 
of age [9]. Studies have shown that factors like age, 
gender, familial practices, easy access, low medication 
literacy, media, and peer influence are associated 
with self-medication among adolescents [10, 11]. In 
addition, behaviors such as neglecting to read drug 
labels or instructions, taking excessive dosages, and 
polypharmacy are also common among teens and 
young adults [12]. According to the literature, the most 
commonly used self-medication includes analgesics, 
vitamins, nutritional supplements, and antihistamines, 
typically used to relieve aches, allergies, stress, and 
fever [13, 14]. According to a recent analysis, OTC 
medications have remained the most commonly misused 
substances for two decades or more, and more than 80% 
of all reported exposure cases occurred in youth aged 
13 to 18 [15]. A retrospective analysis of National Poison 
Data System (NPDS) annual reports from 2009 to 2019 
revealed that pharmaceutical poisoning exposures have 
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increased over time, particularly among adolescents 
aged 13–19.

Furthermore, this age group has 3.04 times higher odds 
of dying from pharmaceutical exposures compared to 
non-pharmaceutical exposures [16]. Therefore, it is 
crucial to raise awareness about medication safety and 
encourage responsible use among adolescents before 
they begin to self-medicate. This proactive approach 
helps reduce medication errors, minimize misuse, and 
inculcate lifelong safe practices [17].

Improving medical safety knowledge among adolescents 
requires a multifaceted approach that integrates 
health education into school curricula, implements 
structured school-based programs, engages parents 
and caregivers, utilizes digital platforms, and involves 
healthcare professionals. Interactive learning, peer 
education, and access to reliable resources can also 
significantly enhance adolescents’ understanding and 
encourage responsible use of medicines [18, 19]. In 2012, 
Scholastic, the American Association of Poison Control 
Centers (AAPCC), and the American Pharmacists 
Association (APhA) launched an OTC Medicine Safety 
program for children. The goal of the program was to 
promote responsible medicine use, reduce adolescent 
misuse, and raise awareness of Poison Centers. 
Research showed that students who participated in 
these school-based medicine safety programs improved 
their knowledge and safety behavior [20]. Their Over-
the-Counter Medicine Safety Assessment (OTC-MSA) 
scores improved by 16.7 percentage points [21]. A 
study by Bloom et al. (2022) showed an improvement 
of 19.9 percentage points post-intervention [22]. Hence, 
educational health programs can help to deliver lifelong 
knowledge about the safe and appropriate use of 
medicines [23].

According to existing literature, Pakistan has 
acknowledged the growing issue of self-medication 
among older adolescents and young adults. However, 
there is a notable lack of data concerning self-medication 
practices among children without parental supervision. 
Furthermore, over-the-counter (OTC) medicine literacy 
and safe medication awareness initiatives have not yet 
been systematically implemented within educational 
institutions [24, 25]. Recognizing this gap, a study 
was conducted at a private school in Karachi on OTC 
medication safety. The overall objective was to evaluate 
the effectiveness of an educational intervention by 
comparing pre- and post-test scores across different 
classes.

MATERIALS AND METHODS
A pre-test/post-test quasi-experimental study was 
conducted from October 2024 to January 2025. This 
single-site study was conducted at a private girls’ school 
in Karachi, Pakistan. The study received formal approval 
from the Ethics Committee of AMTF (IRB-0012/24). 

Permission was obtained from the school authority to 
survey in their settings.

Lower secondary students participated in an educational 
intervention inspired by the OTC Medicine Safety program 
developed by the American Pharmacists Association 
(APhA), Scholastic, and the American Association of 
Poison Control Centers (AAPCC) [26], which aimed to 
improve students’ knowledge of the safe use of OTC 
medications. A total population sampling approach was 
used, enrolling all 724 students from classes V to VIII 
who were present at the time of data collection. No 
formal sample size calculation was conducted since the 
entire population was targeted.

Intervention and Data Collection
The educational content was adapted from publicly 
available resources provided by the Scholastic OTC 
Medicine Safety program. The curriculum comprised 
structured lesson plans, worksheets, and assessments 
specifically designed for lower secondary students. 
The program consisted of 4 lessons to increase the 
overall understanding and knowledge of the safe use 
of medicine: All about Medicine, Drug Facts Label and 
Poison Helpline, Medicine Measuring Tools and Dosage, 
Medicine Storage and Misuse (Table 1) [26]. The 
intervention was a 45-minute lecture delivered by the 
school doctor to all the students from classes V-VIII (in 
groups of 30). It consisted of a PowerPoint presentation 
and a video covering all four lessons. Participants had no 
prior formal instruction on the safety of OTC medicines. 
After the lecture, the presentation and study materials 
were emailed to the students.

Table 1: Description of individual lessons with lesson objectives.

Lesson Objectives

All About 
Medicines

Define over-the-counter (OTC) medicines and 
prescription (Rx) medicines, and understand their 
similarities and differences. Define responsible 
medicine use.

Drug Fact 
Label and 
Poison 
Helpline

Identify the Drug Facts Label and explain its importance. 
Identify the steps to take in the event of a medicine 
mistake.
Using Poison/Rescue Helpline

Medicine 
Measuring 
Tools and 
Dosage

Identify information found in the dosage instructions on 
the Drug Fact Labels (when, how, and how often to take 
the medicine) and its importance.
Understand the importance of proper dosing tools.

Medicine 
Storage and 
Misuse

Describe what makes a location safe or unsafe for 
medicine storage.
Identify potential consequences of medicine misuse.

Student knowledge was assessed using the OTC 
Medicine Safety Assessment (OTC-MSA), a 
standardized pre-/post-intervention quiz provided in 
the curriculum [26]. This tool included 29 true-false 
questions covering key learning outcomes such as 
proper storage of medicines, interpreting medication 
labels, identifying appropriate sources of guidance 
(e.g., parents, pharmacists), and safe usage practices. 
The questionnaire included statements reflecting 
common misconceptions and key safety principles 
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related to OTC and prescription medicines. Examples 
included: ‘Children over 12 can take OTC medicine 
without a parent’s permission if they carefully read the 
label,’ ‘One gulp from a bottle equals one tablespoon 
of medicine,’ and ‘Prescription medicine can be found 
on store shelves.’ Both the pre-test and post-test were 
administered to students online via Google Forms in the 
schools’ ICT labs (during school hours and under teacher 
supervision) before and 2 months after the intervention. 
It was mandatory to answer every question, and a 
15-minute time limit was enforced. The total assessment 
score was the sum of correct answers, ranging from 0 to 
29. Data collection focused on the questionnaire’s true/
false responses. Socio-demographic information of the 
students was not recorded as parental consent was not 
obtained. The same questionnaire was used for both 
assessments to enable direct comparison. Pre/post-test 
scores were not revealed to students to prevent bias, 
avoid undue pressure, and ensure the integrity of the 
intervention and follow-up assessments.

Descriptive statistics were used to summarize participant 
characteristics (age, class, and their pre-/and post-test 
scores). Measures of central tendency (mean) and 
dispersion (standard deviation) were calculated for age 
and scores, while frequency and percentage distributions 
were reported for class levels (Classes V to VIII). The 
normality of the data distribution was assessed using the 
Shapiro–Wilk test before conducting parametric tests. 
Paired t-test, ANOVA (one-way analysis of variance) and 
post hoc tests were applied for class-wise comparison 
of test scores and to assess the effectiveness of the 
intervention; however, the scores were not further 
classified into qualitative categories such as low, 
moderate, or high knowledge, as the questionnaire 
used did not include predefined cutoff points for such 
classifications or validated benchmarks for such 
classifications. McNemar’s test was applied to each 
true/false question to evaluate changes in the proportion 
of correct responses before and after the intervention. 
All analyses were performed using R statistical software 
(version 4.5.1; R Foundation for Statistical Computing, 
Vienna, Austria). P-value ≤0.05 was deemed statistically 
significant.

RESULTS
Of the 724 students enrolled in the study, 607 (83.8%) 
were included in the analysis as they completed both 
the pre- and post-tests. The ages ranged from 9 to 15 
years (mean age of 11.5 ± 1.2 years). Knowledge scores 
ranged from 19.7 ± 2.9 in the pre-test and 23.5 ± 2.7 in 
the post-test, with an average percentage improvement 
of 19.1% (Table 2).

Overall, the paired t-test showed statistically significant 
improvement following the intervention (p<0.001) 
(Table 2). The effect size was enormous (Cohen’s 
d = 1.36, 95% CI: [1.25, 1.47]), indicating a substantial 
positive impact of the program. This significant effect 
also supports the adequacy of the sample, despite the 
absence of a prior power calculation. A one-way ANOVA 
showed a significant difference in change scores across 
the classes (p<0.001). Tukey’s HSD post hoc analysis 
revealed a statistically significant difference in post-
test scores between Class V and Class VIII, as well as 
between Class VI and Class VIII (p<0.001) (Fig. 1).

Overall, the majority of items showed an increase in 
correct responses following the educational intervention, 
with statistically significant improvements observed in 26 
of 29 questions (p<0.05). These improvements highlight 
the program’s effectiveness in enhancing students’ 
knowledge of key medication safety topics, including 
proper dosage, safe storage, and recognizing trusted 
adults. However, the remaining three questions did not 
show an improvement in responses, and the changes 
were not statistically significant (p>0.05). These were 
the questions related to medication expiry dates, the role 
of pharmacists, and the use of poison/rescue helplines. 
(Table 3).
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Fig. (1): Box Plot of post-test scores across classes with significant 
Tukey HSD pairings.

Table 2: Descriptive statistics of students’ total knowledge scores from classes V-VIII (n=607).

Class Number of 
Students

Pre-Test Score
(mean±SD)

Post-Test Score
(mean±SD)

Mean Score 
Difference

Improvement (%) p-value

V 146 19.1 ± 2.7 22.9 ± 2.7 3.8 19.9 <0.001
VI 152 19.6 ± 3.1 23.2 ± 2.6 3.6 18.6 <0.001
VII 164 19.9 ± 2.9 23.6 ± 3.0 3.7 18.5 <0.001
VIII 145 20.2 ± 2.8 24.1 ± 2.4 3.9 19.3 <0.001
Pooled 607 19.7 ± 2.9 23.5 ± 2.7 3.8 19.1 <0.001
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Table 3: Pre- and Post-test correct responses on the OTC medicine 

safety assessment (OTC-MSA).

Item# Questions
Pre-Test 
Correct 

Responses
n(%)

Post-Test 
Correct 

Responses
n(%)

p-value

Q1 Medicine that a 
doctor prescribes. 546 (89.9) 572 (94.2) <0.05

Q2 Medicine you can 
buy without a 
prescription.

401 (66.0) 499 (82.2) <0.05

Q3 Kitchen spoons are 
accurate. 403 (66.4) 550 (90.6) <0.05

Q4 OTC meds are 
always safe. 389 (64.0) 445 (73.0) <0.05

Q5 Same meds together 
are safe. 468 (77.1) 544 (89.6) <0.05

Q6 Sharing others’ 
medicine. 444 (73.1) 538 (88.6) <0.05

Q7 Leftovers are safe to 
re-use. 368 (60.6) 508 (83.7) <0.05

Q8 Ignore medicine 
labels 542 (89.3) 561 (92.4) <0.05

Q9 Active ingredient 
relieves symptoms. 544 (89.6) 556 (91.6) <0.05

Q10 Drug Facts show 
symptoms treated. 399 (65.7) 469 (77.2) <0.05

Q11 Drug Facts give 
dosage info. 339 (55.8) 429 (70.7) <0.05

Q12 Pharmacists answer 
OTC questions. 487 (80.2) 460 (75.8) >0.05

Q13 Medicines expire. 566 (93.2) 557 (91.7) >0.05
Q14 Kids need adults’ 

permission for 
medicine.

572 (94.2) 563 (92.7) <0.05

Q15 Keep medicine out of 
reach of kids. 590 (97.1) 598 (98.5) <0.05

Q16 Same age doesn’t 
mean the same safe 
dose.

422 (69.5) 485 (79.9) <0.05

Q17 Prescription meds 
need doctor’s okay. 491 (80.8) 532 (87.6) <0.05

Q18 Keep medicine in 
original container. 560 (92.2) 568 (93.5) <0.05

Q19 One gulp not equal to 
one tablespoon. 430 (70.8) 505 (83.2) <0.05

Q20 OTC meds can be 
harmful if misused. 541 (89.1) 550 (90.6) <0.05

Q21 Some stores sell 
prescription meds. 176 (28.9) 254 (41.8) <0.05

Q22 Prescriptions for one 
user only. 176 (28.9) 254 (41.8) <0.05

Q23 Poison/rescue 
Helpline for overdose 442 (72.8) 493 (81.2) <0.05

Q24 Store meds on 
counters. 305 (50.2) 419 (69.0) <0.05

Q25 More medicine does 
not mean faster cure. 572 (94.2) 576 (94.9) <0.05

Q26 Same ingredient 
meds mean faster 
relief.

496 (81.7) 550 (90.6) <0.05

Q27 Do not ask friends 
about meds. 231 (38.0) 255 (42.0) <0.05

Q28 Poison/rescue 
Helpline can be 
called anytime.

101 (16.6) 99 (16.3) >0.05

Item# Questions
Pre-Test 
Correct 

Responses
n(%)

Post-Test 
Correct 

Responses
n(%)

p-value

Q29 Kids 12 and older still 
need permission. 303 (49.9) 330 (54.3) <0.05

DISCUSSION
In developing countries like Pakistan, where disease 
burden is high and health literacy is low, school-
based health programs can address both individual 
and environmental factors, thereby improving health 
and educational outcomes. These health education 
interventions typically target areas such as oral health, 
hygiene, mental well-being, substance abuse prevention, 
and both communicable and non-communicable 
diseases [27]. Health programs that focus on overall 
medication safety practices and their usage during 
early adolescence are limited. Early education on the 
safety of OTC medicines plays a vital role in preventing 
misuse as children begin to make independent health 
choices. According to the Centers for Disease Control 
and Prevention National Health Education Standards 
(CDC NHES), by the end of eighth grade, students 
should be able to access reliable health information and 
use decision-making skills to reduce health risks, like 
reading drug labels and understanding safe medication 
use [28].

Hence, this study adds to the existing body of knowledge, 
particularly in a resource-limited environment. It 
demonstrates a statistically significant improvement in 
students’ knowledge regarding OTC medication safety 
(at an individual level) with an overall improvement of 
19.1%. Despite overall gains in knowledge, students did 
not show improvement on questions concerning the expiry 
date on medication packaging, the role of pharmacists 
in providing OTC guidance, and the availability of the 
poison/rescue helpline. These findings reflect not only 
gaps in the intervention but also a broader lack of public 
awareness in Pakistan regarding the importance of 
checking expiry dates, consulting pharmacists for OTC 
medicines, and using poison helplines. Since these 
practices are not widely promoted or modeled at home 
or in the community, students may have had difficulty 
understanding or valuing their importance.

The findings of this study align with previous research 
involving class six students across various locations, 
where a pre- and post-assessment of the OTC Literacy 
Program conducted in 17 schools showed a statistically 
significant improvement of 16.7 percentage points in the 
average total score [21]. A study by Bloom et al. (2022) 
on the retention of over-the-counter (OTC) medication 
safety knowledge among fifth and sixth-grade students 
across three schools demonstrated a statistically 
significant improvement of 19.9 percentage points in the 
intervention group compared to the control group, ten 
weeks post-intervention [22]. By comparison, research 
from India demonstrated similar improvements in 
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students’ knowledge retention (aged 13-15 years) after 
repeated teacher-led lectures [29].

Meanwhile, a study in Thailand implemented a 
“Medication Safety and Healthy Lifestyle” program for 
class VI students through live discussions, hands-on 
demonstrations, and interactive activities. The results 
demonstrated a 30-point increase in scores, indicating 
that the use of diverse educational tools can significantly 
improve students’ understanding of medication safety 
principles [30]. Similarly, a study in Malaysia implemented 
a “Know Your Medicine” program for school children 
aged 10 to 12. The mean knowledge score increased 
from 6.88 at baseline to 7.85 after the intervention, 
indicating a statistically significant improvement in 
medication knowledge [31].

Similar results were found in a systematic review 
demonstrating that implementing medication teaching 
yields positive outcomes; however, effective learning 
requires stronger collaboration between educators and 
researchers to develop age-appropriate materials that 
enhance understanding among children [32, 33].

All the studies discussed above showed that educational 
interventions can increase awareness of OTC 
medicines and promote safe use. However, the level 
of impact depends on the time interval between the 
intervention and the post-test, as well as the frequency 
of educational sessions. Hence, further research is 
required to evaluate different techniques for improving 
long-term retention (for example, repeat lessons, 
review of key program concepts, and co-production of 
intervention development) [34]. Also, the development of 
national guidelines and school-based curricula on OTC 
medication safety, modeled on frameworks such as 
those of the FDA [35], is essential to improve children’s 
health literacy from a young age and promote safe 
medicine practices early in life.

STRENGTHS AND LIMITATIONS
Although a prior sample size calculation was not 
performed owing to the census-based design, this 
methodology ensured comprehensive inclusion of the 
target population, thereby minimizing selection bias. 
Moreover, the observed large effect size (Cohen’s d = 
1.36) provides robust post hoc evidence supporting the 
study’s statistical power and the validity of the findings; 
hence, it can play a vital role in shaping future policies. As 
this was a single-site study with only girls in the sample, 
the findings may not be generalizable to all school-aged 
children in Pakistan. Although knowledge scores were 
analyzed at the class level, they were not categorized 
into predefined knowledge bands (e.g., satisfactory vs. 
unsatisfactory), which may limit the interpretability of 
knowledge levels. Also, socio-demographic data such 
as parental education, socioeconomic status, or home 
environment were not collected, which may influence 

children’s awareness and attitudes toward medication 
safety. Future studies should consider including these 
factors with appropriate parental consent to allow for 
more comprehensive subgroup analysis.

Despite these limitations, the study presents valuable 
insights. It provides a practical snapshot of medication 
safety awareness among young school-aged girls 
using educational materials from a recognized 
health education program. The use of pre- and post-
intervention assessment offers a preliminary look at how 
such sessions can influence student knowledge. This 
research can serve as a foundational effort for more 
extensive studies and inform future school-based health 
education strategies.

CONCLUSION
In conclusion, this study demonstrated a statistically 
significant improvement in the students’ knowledge 
regarding OTC medication safety (at an individual 
level), providing a new platform to introduce medication 
safety education in schools. However, further research 
is needed on the co-production of health education 
curricula in resource-poor settings to enable schools 
to become health-promoting institutions and improve 
health outcomes.

ETHICS APPROVAL
The research was approved by the Ethical Review Board 
of Afzaal Memorial Thalassemia Foundation Karachi, 
Ref. No. AMTF/IRB/-0012/24 dated 15th September 
2024. All procedures involving human participants were 
conducted in accordance with the ethical standards of 
the institutional and/or national research committee and 
the principles outlined in the Declaration of Helsinki.

CONSENT FOR PUBLICATION
Permission was obtained from the school authority to 
conduct the study in their settings.

AVAILABILITY OF DATA
The authors confirm that data supporting the results of 
this study are available in the article.

FUNDING
None.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ACKNOWLEDGEMENTS
The authors would like to thank the participating students 
and school staff for their cooperation and support 
throughout the study. Educational materials used in 
this study were adapted from the OTC Medicine Safety 
Program by Scholastic and the American Association of 
Poison Control Centers, whose contribution is gratefully 
acknowledged.



Liaquat National Journal of Primary Care 2026; 8(1): 71-7776

Rozmeen Shoaib, Syed Hassan Danish and Farah Ahmed

AUTHORS’ CONTRIBUTION
This study was conceived and designed by RS and 
HD. RS conducted the literature review, data collection, 
assembly, and manuscript writing. FA did data analysis 
and interpretation. HD and FA did the final critical review 
and corrections. All authors have significantly contributed 
to the development and writing of this manuscript and 
have read, reviewed, and approved the final manuscript. 
RS is the corresponding author on behalf of all other 
authors.

GENERATIVE AI AND AI-ASSISTED 
TECHNOLOGIES IN THE WRITING 

PROCESS
During the preparation of this manuscript, the authors 
used ChatGPT (GPT-4, OpenAI) only for language 
suggestions and minor proofreading. All content was 
reviewed, edited, and approved by the authors, who 
take full responsibility for the final published version.

REFERENCES
1.	 Watt A, Caparrotta T, Bradberry S, Gray L, Thanacoody R, Jackson 

G, et al. Poisoning in adolescents in the UK: A review of enquiries 
to the National Poisons Information Service. Arch Dis Child 2025; 
110(9): 687-92.
DOI: https://doi.org/10.1136/archdischild-2024-327405

2.	 Ma C, Zhang H. A cross-sectional study on self-medication with 
over-the-counter drugs among adolescents: An analysis of current 
practices. Front Public Health 2025; 13: 1560299.
DOI: https://doi.org/10.3389/fpubh.2025.1560299

3.	 World Health Organization. WHO guidelines for regulatory 
assessment of medicinal products for self-medication. Geneva: 
World Health Organization, 2000.

4.	 Cecil AK, Cyr JM, Ahmad H, Strain A, Requarth AB, Brice JH. Drug 
misuse among pediatric patients: Encounters in the prehospital 
field. N C Med J 2024; 85(5): 1.
DOI: https://doi.org/10.18043/001c.121367

5.	 Jonassen R, Hilland E, Harmer CJ, Abebe DS, Bergem AK, 
Skarstein S. Over-the-counter analgesics use is associated with 
pain and psychological distress among adolescents: A mixed 
effects approach in cross-sectional survey data from Norway. BMC 
Public Health 2021; 21: 2030.
DOI: https://doi.org/10.1186/s12889-021-12054-3

6.	 Liu D, Ge P, Li X, Hong W, Huang M, Zhu L, et al. Status of self-
medication and the relevant factors regarding drug efficacy and 
safety as important considerations among adolescents aged 12-18 
in China: a cross-sectional study. Sci Rep 2024; 14(1): 9982.
DOI: https://doi.org/10.1038/s41598-024-59204-2

7.	 Kawuma R, Chimukuche RS, Francis SC, Seeley J, Weiss HA. 
Knowledge, use (misuse) and perceptions of over-the-counter 
analgesics in sub-Saharan Africa: A scoping review. Glob health 
action 2021; 14(1): 1955476.
DOI: https://doi.org/10.1080/16549716.2021.1955476

8.	 Bilal S, Shahid R, Qureshi M, Sabir SA, Zaidi N. Practice of 
self-medication and its determinants among non-medical adult 
population of Rawalpindi. Pak J Med Res 2024; 62(4): 169-75.

9.	 Khan S, Griffin KW, Botvin GJ. Onset of the non-medical use 
of prescription and over-the-counter medications during early 
adolescence: Comparison with alcohol, tobacco, and marijuana. 
Children 2023; 10(8): 1298.
DOI: https://doi.org/10.3390/children10081298

10.	Sheridan DC, Hughes A, Horowitz BZ. Adolescent ingestions: 
Various reasons and medications. Pediatr Rev 2021; 42(6): 
279-89.
DOI: https://doi.org/10.1542/pir.2019-0310

11.	Wang T-C, Chang F-C, Lee C-H, Chi H-Y, Huang L-J, Tseng C-C. 
Adolescents’ misperceptions and low literacy associated with the 
inappropriate use of over-the-counter cold medicines. J Subs Use. 
2020; 25(1): 101-6.
DOI: http://dx.doi.org/10.1080/14659891.2019.1664661

12.	Rahimisadegh R, Sharifi N, Jahromi VK, Zahedi R, Rostayee 
Z, Asadi R. Self-medication practices and their characteristics 
among Iranian university students. BMC Pharmacol Toxicol 2022; 
23(1): 60.
DOI: https://doi.org/10.1186/s40360-022-00602-5

13.	Kiza AH, Manworren RCB, Cong X, Starkweather A, Kelley PW. 
Over-the-counter analgesics: A meta-synthesis of pain self-
management in adolescents. Pain Manag Nurs 2021; 22(4): 
439-45.
DOI: https://doi.org/10.1016/j.pmn.2021.04.010

14.	De Sanctis V, Soliman AT, Daar S, Di Maio S, Elalaily R, Fiscina 
B, et al. Prevalence, attitude and practice of self-medication 
among adolescents and the paradigm of dysmenorrhea self-care 
management in different countries. Acta Biomed 2020; 91(1): 
182-92.
DOI: https://doi.org/10.23750/abm.v91i1.9242

15.	Hughes AR, Grusing S, Lin A, Hendrickson RG, Sheridan DC, 
Marshall R, et al. Trends in intentional abuse and misuse ingestions 
in school-aged children and adolescents reported to US poison 
centers from 2000-2020. Clin Toxicol 2023; 61(1): 64-71.
DOI: https://doi.org/10.1080/15563650.2022.2120818

16.	Li H, Dodd-Butera T, Beaman ML, Pritty MB, Heitritter TE, 
Clark RF. Trends in childhood poison exposures and fatalities: 
A retrospective secondary data analysis of the 2009–2019 US 
National Poison Data System annual reports. Pediatr Rep 2021; 
13(4): 613-23.
DOI: https://doi.org/10.3390/pediatric13040073

17.	Abraham O, Chmielinski J. Adolescents’ misuse of over-the-
counter medications: the need for pharmacist-led intervention. 
INNOV Pharm 2018; 9(3): 1.
DOI: https://doi.org/10.24926/iip.v9i3.979

18.	World Health Organization. Making every school a health-
promoting school: Implementation guidance. Available at: https://
www.who.int/publications/i/item/9789240025073

19.	Mancone S, Corrado S, Tosti B, Spica G, Diotaiuti P. Integrating 
digital and interactive approaches in adolescent health literacy: A 
comprehensive review. Front Public Health 2024; 12: 1387874.
DOI: https://doi.org/10.3389/fpubh.2024.1387874

20.	Abraham O, Feathers A, Mook H, Korenoski A. The perceived 
benefits of student pharmacists educating children about over-the-
counter medication safety. Curr Pharm Teach Learn 2019; 11(2): 
184-91.
DOI: https://doi.org/10.1016/j.cptl.2018.11.005

21.	Recchiuti K, Malone MK, Zimmerman B. School Program improves 
adolescents’ knowledge of responsible medicine use. J Health 
Behav Policy Rev 2018; 5(6): 98-115.
DOI: https://doi.org/10.14485/HBPR.5.6.9

22.	Bloom L, Saadat-Lajevardi L, Myers A, Malone MK, Zimmerman B. 
Increasing and retaining tween knowledge of proper medicine use. 
J Health Behav Policy Rev 2022; 9(6): 1128-39.
DOI: https://doi.org/10.14485/HBPR.9.6.5

23.	Guirguis LM, Singh RL, Fox LL, Neufeld SM, Bond I. Medication 
education provided to school-aged children: A systematic scoping 
review. J Sch Health 2020; 90(11): 887-97.
DOI: https://doi.org/10.1111/josh.12953

24.	Bustanji YTJ, Bargooth A, Abuhelwa A, Issa A, El-Huneidi W, Abu-
Gharbieh E, et al. Exploring the global landscape of self-medication 
among students: Trends, risks, and recommendations for safe and 
responsible practices. J Pharm Pract 2024; (22): 1-4.

25.	Behzadifar M, Aryankhesal A, Ravaghi H, Baradaran HR, Sajadi 
HS, Khaksarian M, et al. Prevalence of self-medication in university 
students: Systematic review and meta-analysis. East Mediterr 
Health J 2020; 26(7): 846-57.
DOI: https://doi.org/10.26719/emhj.20.052



Liaquat National Journal of Primary Care 2026; 8(1): 71-77 77

Effectiveness of a School-Based Medicine Safety Program for Children in Karachi: A Pre-Post Quasi-Experimental Study

26.	APhA Academy of Student Pharmacists. OTC medicine safety. 
Available at: https://www.pharmacist.com/Membership/Student-
Pharmacists/ASP-Projects-Programs/OTC-Medicine-Safety 
(Accessed on: Jul 31, 2025).

27.	Xu T, Tomokawa S, Gregorio Jr ER, Mannava P, Nagai M, Sobel 
H. School-based interventions to promote adolescent health: A 
systematic review in low-and middle-income countries of WHO 
Western Pacific Region. J PloS One 2020; 15(3): e0230046.
DOI: https://doi.org/10.1371/journal.pone.0230046

28.	Birch DA, McNeill EB, Tappe M, Ubbes VA. National health 
education standards: Model guidance for curriculum and 
instruction. J Sch Health 2025; 95(1): 105-12.
DOI: https://doi.org/10.1111/josh.13515

29.	Bankar MA, Dudhgaonkar SS. Promoting the proper use of 
medicines in rural school children of India. Int J Basic Clin 
Pharmacol 2017; 2(4): 375-80.

30.	Lailiy NA, Manmand U, Mahendra O, Rosasusila JK, Lestari D, 
Fitriani ID, et al. Advancing medication safety and healthy lifestyle 
education for elementary students in Sangkhom Islam Witaya 
School Thailand. Int J Community Serv 2024; 2(1): 77-82.

31.	Zulkifli NW, Hamdan NE, Hussin NS, Ibrahim N, Karuppannan 
M, Saman KM. Assessing the impact of the ‘Know Your Medicine’ 

programme on medication literacy among children aged 10-12 
years in Selangor, Malaysia: A pre-and post-survey intervention 
study. Phar Educ 2024; 24(1): 757-64.
DOI: https://doi.org/10.46542/pe.2024.241.757764

32.	Dewangan H, Nirmal Chandu H. A systematic review 
and analysis of medication education for medication 
misuse in children. J Neonatal Surg 2025; 14(1S): 600-7.
DOI: http://dx.doi.org/10.52783/jns.v14.1584

33.	Guirguis LM, Singh RL, Fox LL, Neufeld SM, Bond I. Medication 
education provided to school-aged children: A systematic scoping 
review. J Sch Health 2020; 90(11): 887-97.
DOI: https://doi.org/10.1111/josh.12953

34.	Reed H, Couturiaux D, Davis M, Edwards A, Janes E, Kim HS, 
et al. Co-production as an emerging methodology for developing 
school-based health interventions with students aged 11-16: 
Systematic review of intervention types, theories and processes 
and thematic synthesis of stakeholders’ experiences. J Prev Sci 
2021; 22(4): 475-91.
DOI: https://doi.org/10.1007/s11121-020-01182-8

35.	United States Food and Drug Administration. As they grow: 
Teaching your children how to use medicines safely. Available at: 
https://www.fda.gov/drugs/tips-parents/they-grow-teaching-your-
children-how-use-medicines-safely (Accessed on: Jul 28, 2025)


