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~—ZABSTRACT ~

Objectives: To assess the immediate and six-month follow-up effects of medical education simultaneously
provided by a practitioner and a science teacher on middle school students regarding self-medication and
knowledge of the healthcare system.

Methods: Two groups were constituted: the learning group (L group), with students receiving an
interactive medical education, and the control group (C group), which included students without medical
education. Both groups were evaluated by using a six-multiple choice question (MCQ) evaluation form:
three times for L group — just before the medical workshop (T,), immediately after the medical workshop (T;)
and at six-month follow-up after the medical workshop (T,) — and only the evaluation at T, for students in
C group.

Results: In L group (n=219), medical education improved all results of the evaluations related to
self-medication skills (p<0.001) and knowledge of the healthcare medical system (p<0.001). Students
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and T, (p<0.001).

-

(‘retained their knowledge over time as no significant gap has been identified between T; and T, evaluations.
Age, gender, grade and students’ level did not have any impact on the results of L group. Students in
L group had equivalent results to those in the C group (n=195) at T, but the results increased at Ty (p<0.001)

Conclusion: Interactive medical education in middle school co-animated by a medical practitioner and
a natural science teacher improves long-term teenagers’ awareness of the current public health challenges.

Keywords: self-medication, drug overuse, analgesic, health school prevention,

medical education, care pathways./

INTRODUCTION

xcessive reliance on in-office or emer-

gency room consultations remains a real

public health challenge with significant

impact on healthcare system cost, drug

overuse and care system saturation
(1, 2). The overuse of the healthcare system is
particularly prevalent in high income countries.
In 2019, before the COVID-19 pandemic,
France healthcare spending was 4,508 $ per
capita and 11.1% of the gross domestic product
(GDP). The healthcare system cost is constantly
raising (3). Improving basic medical knowledge
and better supervision of self-medication could
reduce overuse of the healthcare system.

The practice of self-medication is wordily
used but requires an extensive knowledge of
medication and can lead to iatrogenic conse-
quences (4). When it comes to self-medication
for pain management, analgesics are the most
commonly self-prescribed drugs without any
physician advice globally (5). Easily accessible
analgesic drugs are directly related to the impor-
tant number of over-the-counter (OTC) analge-
sics such as non-steroidal anti-inflammatory
drugs and paracetamol. These two analgesics
have potential adverse drug reactions when mis-
used and overdosed. Nevertheless, self-medica-
tion does not have only negative effects. Rele-
vant self-medication could also have a positive
effect by reducing overuse of medical service
and involving the patient in his/her own health-
care as we can see it with asthmatic patients (4).
Although the family environment plays a crucial
role in shaping children's attitudes and beha-
viors, including their approach to self-medica-
tion, teaching self-medication practice, especial-
ly at school, could improve its use. In fact, young
students are most likely to be receptive and

could spread the adapted use of self-medication
in their families (6, 7).

The present comparative prospective cohort
study aimed to seek and evaluate the impact of
medical learning on self-medication and health-
care system knowledge in middle school.

METHODS

opulation setting

Two equivalent groups were prospectively
constituted and each of them was composed of
seventh to ninth grade students attending the
same middle school. The first one, named “con-
trol group” (C group), comprised students who
did not receive any medical education. The se-
cond one, named “learning group” (L group),
included students who have received a medical
education. The present study was accepted by
the middle school management team.

Study design

All results have been anonymized. The medical
education that has been provided to L group was
done by a senior resident in general internal
medicine along with a science middle school
teacher. A practitioner in general internal medi-
cine has been chosen because it is the specialty
most confronted with the problem of self-medi-
cation misuse and the most included in the fa-
milial field and the closest to familial intimacy.
The workshop duration was 40 minutes divided
in both equivalent interactive sessions. Each ses-
sion was attended by 10 to 15 students. The first
session focused on self-medication with OTC
analgesics. Recommendations regarding the du-
ration of paracetamol use and its posology ac-
cording to patient’s symptoms, disease and mor-
phology were playfully exposed as clinical cases.
Competition between groups has been used to
engage the teenagers proactively. The teachers
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emphasized the temporary aspect of self-medi-
cation. During the clinical cases, fake patients
suffering from different diseases were presented
and some OTC drugs (tabs with notices and
medicine boxes) with different posologies and
treatment durations were proposed. The impor-
tance of temperature measurement has been
highlighted. The second session focused on chal-
lenges related to the healthcare pathways used
in France, with an explanation of the different
circuits. Clinical cases were played and the care
pathways were debated between students
(Figures 1 and 2).

Three assessments of students’ knowledge on
self-medication and care pathways before medi-
cal learning (T,), immediately after medical
learning (short-term knowledge) (T;) and during
the six-month follow-up (long-term knowledge)
(T1) have been done. At each time, the same as-
sessment based on six multiple choice questions
(MCQ) (Table 1) has been used and anonymous-
ly corrected. Students included in L group have
completed the assessment three times (T, T, and
T,), while those in C group were only assessed
one time (T,) to avoid the risk of contamination
between groups. The results of C group students
were compared with those of the three asses-
sments for L group (To, Ty and T,). The correction
scale was as follows: each MCQ was weighted
according to the number of items (Question 6:

Step 1: Find ‘Paracetamol’ Drug

-Briefly information about ‘Paracetamol” and fever
-Competitive clinical cases between the two groups

Case example: Mr. D, 12 years old, 40 kg, suffers from sore throat and
headache. His temperature is 38,5", Which pain killer could he safely take?

-» Each group must find ‘Paracetamol” and the right dose among these

Appropriate patient, Made 12 years old, 40 kg with the right
"Paracetamel’ drug, 500 mg 4 times per day

\ All possible patients

FIGURE 1. Self-medication workshop
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/ Part2: | Care pathways workshop \

Step 3 : Debate around care
. el S

around dinical

Debate the

Objective : knowledge around care pathways in real life situation
8 different solution

6 different clinical cases
—

Teenager 1: Solution 1:
Fever and Take paracetamol and
rhinopharyngitis since 24 wait.

hours

Teenager 1A:
Fever and

rhinopharyngitls since 48
hours

medical services
Solution 3;

Go to an on-call medical
office

Solution 4:

Inform your parents or

———————

Teenager 18:
rhinopharyngitis since 48
hhours without fever

.4
Teenager 2;
Pain without fever since
48 hours
Teenager 2A;
Pain without fever since 4
days without pain relief

Teenager 28;
Pain without fever since 4
days with pain

impairement

your legal guardian

Go to the emergencies

FIGURE 2. Care pathways workshop

five points / Question 1: seven points / Questions
2, 3, 4 and 5: six points). Each question with the
correct reply (which could be either true or false)
was weighted as 1. For wrong replies, the weight
was set to 0. If a student did not give any res-
ponses to a question, the assigned weight was 0.
Students never had any correction of the evalua-
tion. School level of each middle school student
was a priori given by the referent teacher of each
class. The school level was graded as follows:
level A for very good students, level B for good
students, level C for average students and level
M for low education students.

Statistical analysis

Categorical data were expressed as percentage
and were compared using Fisher test; continuous
data were expressed as mean and 95% confi-
dence interval (Cl) and were compared using
Student test. The normality of continuous vari-
ables has been previously assessed using
Shapiro-Wilk test. To analyze the effect of medi-
cal education on students’ knowledge, three
ways (age, sex, school level and school grade)
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Question 1. | Concerning the fever:

TABLE 1.

If [ have any fever (>38.5 °C), I take some ‘Doliprane’ (SANOFI, France).

The six-multiple

If I have any fever (>38.5 °C), I take some “Efferalgan’ (UPSA, France).

choice questions

If I have any fever (>38.5 °C), I take antibiotics.

MCQs)

If I have any fever (>38.5 °C), I take nothing.

lisliel =iy

INN: Ibuprofen).

If I have any fever (>38.5 °C), I take ADVIL (non-steroidal anti-inflammatory drugs;

If I have any fever (>38.5 °C), I take aspirin.

Qm

: If I have any fever (>38.5 °C), I take any medicine I find.

I am going to the emergency room.

Question 2. | During the day if I am sick and I do not know if it is serious or not:

I call the firefighters.

I call the emergency department.

I play or [ watch TV to change my mind.

m(o|o|w|>

I call my doctor or a general practitioner.

-

; I call an emergency number.

Question 3.

or not:

At night, on the weekend and holidays, if I am sick and I do not know if it is serious

I am going to the emergency room.

I call the firefighters.

I call the emergency department.

I play or [ watch the TV to change my mind.

m[o[n]=[>

I call my doctor or a general practitioner.

-

: I call an emergency number.

Question 4. | Concerning the emergency:

The emergencies are always opened seven days a week and 24 hours a day.

serious complications.

The emergencies exist to provide rapid care for chronic diseases at risk of irreversible or

C. The waiting time is often long because many of us go by reflex to the emergency room
even if the concerned disease does not need urgent care.

D. If T came the first in the emergency room, I would be the first patient seen by a
practitioner.

E. I can go to the emergency room if I have a chronic and invariable health problem.

F. If I go the emergency room, I choose a hospital near me.

Question S. | Concerning Doliprane (SANOFL France) (INN: paracetamol):

The drug posology depends on age.

I can take it every eight hours if T have any pain and/or fever.

tongue.

Paracetamol exists as a tablet which can be either swallowed or melt on the back of the

It comes as a powder to dissolve in water, syrup and suppository.

=2 OFF

If T have some pain or fever, I do not have to take it before seeing a practitioner.

e 7|

; The drug posology depends on the wedge.

Question 6. Concerning the ‘Doliprane’ (SANOFI, France):

I can take as many days as [ want for the same reason without seeing my doctor.

(>

I can take it up to 48-72 hours if | have common cold with fever. 1 should consult a
practitioner if I have fever since more than 48-72 hours.

I can take it up to five days before consulting a practitioner only if I have any pain. I
should consult a practitioner if the pain does not improve at all.

I have any fever (>38.5 °C) despite the use of paracetamol, it means that it is not normal.

Paracetamol helps tolerate the symptoms as my body gradually heals on its own.

il =] B

I can take as many days as [ want for the same reason without seeing my doctor.

repeated measures ANOVA have been per-
formed. A priori post-hoc Bonferroni test has
only been achieved if any difference using
ANOVA test was present. All variables statistical-
ly significant were set at p-value <0.05. Data
were anonymously recorded in Excel 2008
(Microsoft, Richmond, WA, USA). Statistical
analysis was performed with SPSS Advanced Sta-
tistics 20.0 software (IBM, Armonk, NY, USA).

RESULTS

roups' characteristics (Table 2)
A total of 414 school students divided into

20 different classes were included: 195 in
C group and 219 in L group. Subjects’ mean age
was 12.1 years (95% Cl [12-12.3]) in C group
and 11.9 years (95% CI [11.8-12]) in L group,
with a statistical difference between groups being
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Control group | Learning group (n=219) | p |TABLE 2. Characteristics of students in
(n=195) [95% C1] groups Cand L
[95% CI]
Age (years) 12.1[12-12.3] [11.9[11.8-12] 0.02
Gender: 0.07
- male student 109 (56% ) 116 (53%)
- femalestudent | 86 (44%) 103 (47%)
Middle scholar grade:
- 6" year 59 (30.3%) 81 (37%) 03
- 7" year 71(36.4%) 70 (32%)
- 8P year 65 (33.3%) 68 (31%)
Scholar level: No data !
- level A 68 (31.1%)
- level B 92 (42%)
- level C 57 (26%)
- level M 2(0.9%)
[95% C1] = confidence interval of 95%
TABLE 3. Characteristics of students in groups C and L
[ MRQ) evaluation To T, T: Overall | Tows T, | Tyws Tz
[95% CI] [95% CI] [95% CI] p-value
| Learning | Question 1 5.7 [5.6-5.8] 6.7 [6.6-6.8] 6.7 [6.6-6.8] p<0.001 | p<0.001 | 0.4
group | Question 2 4.6[4.6-4.7] 5.1[5-5.1] 46[45-48] p<0.001 | p<0.001 | p<0.001
(8=219) | Question 3 3.7[3.6-3.9] 47[4.5-4.8] 4.6[4.5-4.8] p<0.001 | p<0.001 | 0.5
Question 4 3.8 [3.7-4] 5.1[5-5.2] 5.1[4.9-5.2] p<0.001 | p<0.001 | 1
Question 5 3.7 [3.6-3.9] 52[5.1-5.4] 5 (4.8-5.2] p<0.001 | p<0.001 | 0.2
Question 6 4.3 [4.2-4.5] 5[4.8-5.1] 5.3[5.1-5.5] p=<0.001 | p<0.001 | p=0.001

Self-medication

(Q1, Q5 and Q6)

13.7 [13.4-14]

169 [16.6-17.1]

17[16.6-17.4] | p<0.001 | p<0.001 | 0.2

Knowledge of the
healthcare system

(Q210Q4)

122[11.9-12.4] | 14.8 [14.7-15]

14.3 [13.9-14.6] | p<0.001 | p<0.001 | P=0.07

Cumulative result

(Q1 to Q6)

25.9[25.6-26.3] | 31.3[31.3-32.1] | 31.4 [30.7-31.9] | p<0.001 | p<0.001 | 0.6

[95% CI] = confidence interval of 95%
T =time

Q = question

MRQ = multiple-response question

found (p=0.02). Regarding school grade distri-
bution, there was no difference between groups
(p=0.3). In L group, the school level was as-
sessed by the referent teachers. Two school stu-
dents were considered as level M (low level stu-
dents) (0.9%), 57 (26%) as level C, 92 (42%) as
level B and 68 (31.1%) as level A.

Effect of the medical education

(Tables 3 and 4)

Among students included in L group, the medi-
cal education has statistically improved all results
(overall p<0.001 for each question). Medical
education allowed improving the self-medica-
tion skills (p<0.001) and knowledge of the
healthcare system (p <0.001). Students have re-
tained their knowledge over time as we did not
identify any major differences between T; (im-
mediately after medical learning) and T,
(six-month follow-up) results. In fact, there was

Mhaedica | AJournal of Clinical Medicine, Volume 19, No. 1, 2024

no significant difference on evaluations of either
self-medication or knowledge of the healthcare
system, or all results combined. Differences be-
tween T, and T, have only been identified for
questions 2 and 6. In question 2, despite a sig-
nificant increase of the result at T; (5.1 95% CI
[5-5.1]); p <0.001), the results have subsequent-
ly decreased at T, (4.6 95% Cl [4.5-4.8];
p <0.001) close to the initial result just before
the medical learning T, (4.6 95% Cl [4.6-4.7]). In
question 6, the school students constantly im-
proved over time (4.3 Cl 95% [4.2-4.5] at T,,
thus 5 95% ClI [4.8-5.1] at T (p <0.001) and 5.3
95% Cl [5.1-5.5] at T, (p=0.001)). Age, gender,
scholar grade and scholar level did not have any
influence on the results of L group regarding the
cumulative results and knowledge of the health-
care system. Age (p=0.001) and scholar grade
(p=0.001) statistically had a positive influence
on self-medication skills. The results seemed to
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TABLE 4. Evolution of L group evaluations by age, gender, scholar level and scholar grade

MRQ evaluation To T T: By By By By
[95% CI] [95% CI] 195% CI] age | gender | scholar | scholar
grade level
Learning | Self-medication | 13.7[13.4-14] 16.9 [16.6-17.1] | 17[16.6-17.4] | 0.001 | 0.5 0.001 0.6
group (Q1, Q5 and Q6)
(n=219) | Knowledge of the | 12.2[11.9-12.4] | 14.8 [14.7-15] 14.3 08 0.5 0.8 0.9
healthcare system [13.9-14.6]
(Q210Q4)
Cumulative result | 25.9 [25.6-26.3] | 31.3 [31.3-32.1] | 31.4 0.06 |09 0.06 0.1
(Q1 to Q6) [30.7-31.9]
[95% CI] = confidence inter val of 95%
T =time
Q = question

MRQ = multiple-response question

TABLE 5. Results obtained in the control group at T> and comparison with the learning

(L) group
' MRQ evaluation 'Ta Vs L group Vs L group | Vs L group
results at To | at Ty results at Tz
" Control | Question 1 |6 [5.9-6.1] p<0.001 p<0.001 p<0.001
ou
Egnzlgs) | Question 2 4.6 [4.5-4.7] 0.6 p<0.001 0.7
| Question 3 1 3.8[3.74] 0.4 p=<0.001 p=<0.001
| Question 4 3.7 [3.5-3.8] 0.3 p<0.001 p<0.001
| Question3 | 3.8 [3.6-4] 0.8 p=0.001 p<0.001
Question 6 4.2 [4-4.3] 0.1 p<0.001 p<0.001
| Self-medication (Q1, Q5 and Q6) | 14[13.6-14.3] | 0.8 | p<0.001  |p<0.001 |
Knowledge of the healtheare 12.1[11.8-12.4] | 0.5 p<0.001 p<0.001
system (Q2 to Q4)
| Cumulative result (Q1 to Q6) 26.1[25.5-26.6] | 0.7 p=<0.001 p<0.001
T =time
Q = question
MRQ = multiple-response question
Vs= Versus

be better for older school students and those at-
tending more advanced classes.

Comparison between the C group and

the L group (Table 5)

School students included in C group (control
group) had equivalent results to those in L group
at Ty, except for question 1 (p <0.001). After
medical education at T;, students in L group had
significantly better results than C group. Results
of school students in L group at T, differed from
those of C group’s subjects, except for question 2.

DISCUSSION

As demonstrated by Tesfamariam et al (8),
self-medication misuse is directly related to
the lack of knowledge and a weak educational
level. Likewise, Kelly et al (6) emphasized that
baseline knowledge of OTC medications was
low especially for middle school students. More-
over, some studies have argued the feasibility
and positive interest of medical education
achieved by a healthcare professional in middle

Mhaedica | AJournal of Clinical Medicing, Volume 19, No. 1, 2024

school especially for improving chronic diseases
such as asthma (9). In consequence, it was rele-
vant to consider a medical education related to
self-medication and healthcare system with a
specific focus on middle school students. The
present study has highlighted the positive impact
of an interactive and short medical education,
which helped middle school students improve
self-medication use and knowledge of the
healthcare system. Furthermore, the current
study has shown that students’ knowledge rela-
ted to medical education was sustainable over
time. Possibly, additional appropriate education
of self-medication for middle school students
could have a real positive effect against further
alcohol or tobacco addictions (10).

It is of paramount importance to underscore
that teaching self-medication practices to young
students not only fosters their understanding of
basic healthcare principles but also directly im-
pacts clinical practice by promoting responsible
medication use and informed decision-making.
By incorporating discussions, especially during
scholarship, about potential medication interac-
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tions, adverse effects and the importance of
medication adherence, students can develop
critical thinking skills that are directly applicable
to real-life clinical scenarios such as managing
chronic illnesses or navigating complex treat-
ment regimens Moreover, empowering students
with the knowledge of recognizing common
symptoms in long-lasting illness such as asthma,
and understanding when self-medication is ap-
propriate versus when professional medical at-
tention is required can lead to earlier interven-
tions for serious health conditions, ultimately
improving patient outcomes and also reducing
healthcare costs (9).

Furthermore, one approach to address con-
cerns about children accessing emergency room
(ER) services alone, regardless of age, is to em-
phasize the preventive role of self-education in
schools. It is of note and clearly understood that
children should ideally be accompanied by a re-
sponsible adult when seeking emergency medi-
cal care. Nevertheless, by equipping students
with knowledge about self-medication practices,
including understanding when to seek profes-
sional medical help, the likelihood of unneces-
sary visits to the ER may be reduced. For exam-
ple, educating students about the appropriate
use of OTC medications and common home
remedies for minor ailments can empower them
to manage simple health issues at home, thus de-
creasing the need for urgent medical care as pa-
rents may feel more confident in their children's
ability to manage certain situations at home and
assess situations more calmly and make informed
decisions about whether a trip to the ER is neces-
sary. Additionally, teaching students to recognize
the signs and symptoms of serious health condi-
tions and encouraging them to seek help from a
trusted adult or healthcare professional, when
necessary, can further reduce the risk of inappro-
priate ER visits.

It is worth to note that the family ambiance
can influence self-medication practices in
schools. Children often mimic the behaviors they
observe at home. If family members practice re-
sponsible self-medication and prioritize seeking
professional medical advice, when necessary,
children are more likely to adopt similar attitudes
and behaviors. In addition, the accessibility of
medications at home can influence a child's like-
lihood of self-medicating. If parents store medi-
cations securely and emphasize the importance

of using them only as directed, children are less
likely to misuse or overuse them. Finally, open
communication within the family about health-
related topics fosters an environment where chil-
dren feel comfortable discussing their symptoms
and seeking or not advice. Families who encour-
age dialogue about health issues can help chil-
dren make informed decisions about self-medi-
cation.

To the best to our knowledge, only few stud-
ies have prospectively assessed the interest of
medical education for middle school students.
The majority of them focused on medical educa-
tion for a specific chronic disease and targeted
school children suffering from that disease
(9, 11). The six-MCQ (Table 1) have been creat-
ed for this study. The evaluation form used by us
was built in partnership with a middle school sci-
ence teacher, a medical practitioner and a medi-
cal resident. An assessment only containing
MCQ has been chosen as it was considered a
relevant and reliable methodology of evaluation.
It is admitted that MCQ is reproducible in time
and prevents against inter-individual variations
of the correction (12). Moreover, MCQ evalua-
tion is a discriminant method of evaluation. We
decided to employ MCQ with short questions as
it was easier for teenagers to use. In our opinion,
more sophistical MCQs as single best answer
questions, clinical scenario or a progressive clini-
cal case seems to be too tricky and challenging
for middle school students. Single best answer
questions and progressive clinical case-based
MCQ are more adapted for undergraduate stu-
dents (13).

Nevertheless, the present study has limits. In
fact, we only performed a cross-sectional evalu-
ation of the control group at T,. It might have
been preferable to evaluate the control group at
the same times as L group (T, and T,). We de-
cided to not assess the control group at T, be-
cause we were concerned about the potential
communication between school students of C
and L groups, which might have led to an out-
come bias. The potential risk of “contamination”
between groups was incredibly increased be-
cause more than half of the middle school teen-
agers (n=800) were included in our study, which
widely argued the risk of contamination between
groups. Furthermore, organizing medical educa-
tion is time-consuming for both the practitioner
and middle school teacher. It requires a heavy
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involvement of healthcare professionals, who
must feel comfortable with a younger audience.
The family environment has not been conside-
ring in the present assessment. In fact, the family
environment certainly influences the use of
self-medication and knowledge of the health-
care system, which could be identified as a limit
of this study. However, given the important
population size in each group, family environ-
ment should not probably be considered as a
confusion bias and therefore, its effect is evenly
distributed.

CONCLUSION

edical education in middle school invol-
ving both a healthcare professional and a
science teacher is an efficient and relevant peda-

gogic method to educate teenage students and
protect them against potential future public
health issues, including self-medication misuse
and ignorance of the healthcare system. This
pedagogic method including two short interac-
tive and playful sessions based on debates and
short clinical case seems to bring durable know-
ledge for middle school students at all school
grades, levels and ages. This educational format
could be also performed for other public health
problems which are frequently seen among
teenagers such as alcohol, drug addictions or
sexually transmitted infections. 4
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