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ABSTRACT

Aim: Self-medication and inappropriate beta-blocker use have been commonly reported among students. This study aimed to
determine the prevalence of inappropriate self-prescription of beta-blockers among medical and dental students. Methods: We
conducted a cross-sectional study using a validated self-administered questionnaire distributed via online Google document to
all undergraduate medical and dental students, including interns, of King Saud University, Riyadh, Saudi Arabia. Results: Out of
1,240 emails sent, 885 students (627 [70.8%] medical students and 258 [59.2%] dental students) responded to the survey (response
rate, 71.4%). Beta-blockers were used by 198 students (22.4%) during their college years, of which 147 (16.6%) used it <5 times. The
most common reason of using beta-blockers was to relieve stress and anxiety. The most common sources of information for use
were their colleagues/fellow students. Self-prescribed beta-blockers were used by 123 students (13.9%). The usual dose consumed
was 20 mg in 84 students (9.5%), while 15 (1.7%) experienced side effects. Although male students used beta-blockers more than
females, females used beta-blockers at significantly higher doses (>20 mg). Medical students consumed more beta-blockers than
dental students did (33.7% versus 0%, P = 0.001). Students in their senior years continued self-prescription and beta-blocker use
longer than their juniors. Continued use was associated with their current academic level, who prescribed the drug, their usual
dose, and awareness of complications. Conclusion: Two in ten students inappropriately used beta-blockers to relieve their anxiety
and stress during examinations, and most of them were self-prescribed.
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individuals.”) Medical and allied health students self-medicate

because they have a better drug knowledge, and they have the
10-14]

Introduction
Beta-blockers are often used to treat patients with heart failure, access of procuring the drug from colleagues and friends.!

hyperthyroidism, and have anxiety-relieving effect but can be
[1-6]

Among medical and dental students, academic stress is the
life-threatening when taken in overdose. most common reason for taking drugs inappropriately brought
about by abnormal sleeping patterns and their desire to cope up
The practice of self-medication is common not only among

medical and allied health students but among many other

with reviewing their lectutes in preparation for examinations.!"”
Stress affects students’ behavior, academic performance, and

their attitudes toward patient care later, with increasing stress
Address for correspondence: Dr. Abdulelah Adnan Abukhalaf,

College of Medicine, King Saud University, P.O. Box 340483,
Riyadh 12721-4496, Saudi Arabia.

levels as the years of study progressed, with the highest in their
third and final years, and students take anxiety-relieving drugs to
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cope up with stress.'*?!l One of the most common drugs that
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is being inappropriately used by medical and dental students

are beta-blockers.**?

I Anxious students using beta-blockers
before exams reported significant improvements in examination
petrformance.” Although there were reports of untoward effects
with self-medication and inappropriate use of these drugs
including hypotension and the increased risk for psychiatric
morbidity.?**!

This study aimed to determine the prevalence of inappropriate
beta-blocker use among medical and dental students at King Saud
University, Riyadh, Saudi Arabia, and determine and correlate the
inappropriate use with demographic characteristics with respect
to outcomes regarding anxiety and stress relief.

Materials and Methods

We conducted a cross-sectional study using a validated
self-administered questionnaire among medical and dental
students enrolled at the King Saud University in Riyadh, Saudi
Arabia 08 November 2018. The questionnaire was developed
by the investigators, and several reviews of the possible
questions to be included in the survey were conducted by
the research team. A pilot study was conducted among ten
medical and dental students to assess the understandability,
reliability, and clarity of the questionnaire. A repeat survey
of the same pilot respondents was conducted a week later
and Cronbach’s alpha was calculated at 0.89. The final
questionnaire consisted of questions about the respondents’
demographic profile (without identifiers such as name, student
number, contact details, and address), and 18 multiple choice
questions regarding the use of beta-blockers.

Questionnaires were distributed to all second to fifth-year
medical and dental students, including interns, using Google
document emailed to the students. Students were given two
weeks to complete the online survey and were reminded after one
week through follow-up emails. Non-responders were identified
through a rundown of collected responses and were reminded
again after two weeks via email to maximize participation in the
survey. Participation was voluntary. Sample size was calculated
based on two-sided significance level (1-alpha) at 95% and
power of study (I-beta, %chance of detecting) of 80. The
calculated sample size was 348. The study was approved by the
Institutional Review Board of the College of Medicine, King
Saud University (IRB- 18-3404).

Data collected were analyzed using the Statistical Package
for Social Sciences version 23.0 (SPSS Inc., IBM, Armonk,
New York, USA). All categorical variables including sex and
academic year were presented as numbers and percentages.
Chi-square test was performed to determine the significant
relationship between categorical variables, and an independent
t-test was performed for continuous variables. Regression
analysis was conducted to determine the significant factors
associated with the continuous use of beta-blockers among
students. A Pvalue <0.05 was considered statistically significant.
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Results

Out of the 1,240 emails sent, 885 students responded to the
survey (response rate 71.4%). There were 471 (53.2%) males
and 414 (46.8%) females. Moreover, 627 (70.8%) students were
from the College of Medicine and 258 (29.2%) were from the
College of Dentistry. There were 264 (29.8%) students from the
pre-clinical years (first year to third year), and 621 (70.2%) from
the clinical years (fourth year to internship).

The use of beta-blockers of any type was reported by 198
students (22.4%) at any time during their college years, while
93 (10.5%) were currently using beta-blockers. Of the 198
students who have used or still use beta-blockers, 147 (16.6%)
had used it five times or less, 33 (3.7%) had used it more than
ten times, and 18 (2.0%) used it at least five times but not more
than ten times [Table 1].

The most common sources of information to use beta-blockers
were their colleagues or fellow students (z = 90, 10.2%) and
doctors or nurses (7 = 51, 5.8%). Self-prescribed beta-blockers
were used by 123 students (13.9%), 42 (4.7%) were prescribed by
their doctors, and 33 (3.7%) were prescribed by their colleague.
The usual dose consumed was 20 mg in 84 students (9.5%), and 18
students (2.0%) noticed that their dose increased over time. There
were 174 students (19.7%) who claimed that they found consuming
beta-blockers effective in reducing anxiety, and 168 students (19.0%)
would recommend using beta-blockers to their fellow students.
There were 342 students (38.6%) who believed that there were
side effects with the inappropriate use of beta-blockers, whereas
591 (66.8%) believed that consuming beta-blockers without medical
supervision could result in complications. Fifteen students (1.7%)
had experienced side effects after using beta-blockers, the most
common of which was hypotension (# = 9, 1.0%), shortness of

breath, and fainting [Table 2].

Sub-analysis of the factors among the 198 students who
inappropriately used beta-blockers showed that male students
used beta-blockers more as compared to females by almost
10% (100% versus 90.4%, P = 0.038). However, female students
used significantly higher doses of beta-blockers (>20 mg) as
compared to males (66.6% versus 45.8%, P = 0.031). Female
students were significantly more awate of the possible side effects
and complications as compared to male students (71.4% versus
45.8%, P < 0.001).

Medical students consumed more beta-blockers (at least > five
times) as compared to dental students (33.7% versus 0%,
P = 0.001) and used beta-blockers more often than dental
students before or during OSCE (60.0% versus 29.7%,
P < 0.001), with a statistically significant difference in both
cases. Doctors and nurses as well as friends were the most
common sources of information for medical students (52.5%,
P < 0.001), whereas the Internet was the most common source
among dental students (51.4%, P < 0.001). Awareness regarding
possible complications with beta-blockers was significantly more
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Table 1: Inappropriate use of beta-blockers by medical
and dental students

n  Percentage

Used beta-blockers (any type) at any time during 198 22.4
college years
Still using beta-blockers 93 10.5
Number of times have used beta-blockers
5 times or less 147 16.6
6 to 10 times 18 2.0
More than 10 times 33 3.7
Situations when they use beta blockers the most
Before an objective structured clinical examination 108 12.2
Before an oral or poster presentation 51 5.8
During final examination 18 2.0
Others 21 2.4
Reasons for using beta-blockers
Medical reasons 6 0.7
Peer pressure 18 2.0
Relieve anxiety 171 19.3
Others 3 0.3

Table 2: Sources of information, prescription, doses,
effectiveness, and other parameters with respect to the
inappropriate use of beta-blockers among medical and

dental students

Variables n Percentage
Sources of information
Colleagues (fellow students) 90 10.2
Doctors and nurses 51 5.8
Friends 21 2.4
Internet 30 3.4
Others 6 0.7
Who prescribed the drug for them
Their colleague 33 3.7
Their doctor 42 4.7
Themselves 123 13.9
Usual dose of beta-blockers used
Less than 20 mg 78 8.8
20 mg 84 9.5
40 mg 15 1.7
Depends on the activity 21 2.4
Needed to increase the dose over time 18 2.0
Effective in reducing anxiety 174 19.7
Will recommend beta-blockers to their colleagues 168 19.0
Believes that there are possible side effects onuse 342 38.6
of beta-blockers
Aware of possible complications from taking 591 66.8
beta-blockers
Experienced side effects during or after use of
beta-blockers 15 1.7
Hypotension 9 1.0
Shortness of breath 5 0.7
Fainting 1 0.1

prevalent among medical students than in dental students (71.9%
versus 21.6%, P < 0.001).

Students in their clinical years continued to use beta-blockers
as compared to students in the pre-clinical and internship
years (52.0% versus 0% versus 30.8%, P = 0.001). Similarly,
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students in the clinical and internship years used beta-blockers
for anxiety relief before their OSCEs (87.3% versus 33.3%,
P <0.001). Interns practiced significantly more self-prescription
as compared to students in the lower academic years (69.2%
versus 360.0% versus 0%, P < 0.001), and interns showed a
tendency to increase their dosage over time (P = 0.003).

Regression analysis showed that continued use of beta-blockers
among medical and dental students was associated with their
current academic level (B = 3.498, SE = 0.827, P < 0.001), who
prescribed the drug (B = 2.934, SE = 0.774, P < 0.001), their
usual dose of beta-blockers (B = -2.645,SE = 1.176, P = 0.025),
awareness of complications after use (B = —1.864, SE = 0.748,
P =0.013).

Discussion

We found a prevalence of 22.4% in beta-blocker usage, and
13.9% were self-prescribed. This rate is relatively lower (by 7.6%)
than that previously teported by Al-Mohrej ef al. in 2016.P*
Furthermore, we found out that the use of beta-blockers was
significantly higher among male students, by approximately
9.6%, probably because male students experienced more peer
pressure and anxiety as compared to females. There are more
male students enrolled in our college as compared to females,
which could have some effect on their anxiety and stress due to
academic competition.

We also found a direct relationship between use of beta-blockers
and the academic year levels. Junior students used beta-blockers
significantly lesser as compared to their senior counterparts. This
confirms the findings of Al-Mohrej e a/. and Montgomery ef al. in
2011P52 The use of beta-blockers on multiple occasions (>five
times) among students prior or during examinations was
alarmingly high at 74%. Almost 40% of students experienced
moderate to severe stress during these examinations based on
a previous study; hence, they resorted to consumption of these
drugs to relieve the stress.””* Much more alarming is the fact
that one in three of the students consumed beta-blockers as
recommended by their peers and 60% of the consumption was
not prescribed. This corroborates with studies showing that
self-medication practices are prevalent among medical students
from other institutions and in other countries like India.3!
Fortunately, 55.6% of our respondents stopped the use of
beta-blockers probably due to their knowledge and fear of the
side effects of these drugs.P”

Surprisingly, 62.1% of our respondents were awate of the side
effects of beta-blockers, but continued consumption of the drug,
and most of these students were in their clinical years. Whether
these students knowingly ignored the potential dangers of
self-medication of beta-blockers or they were just overwhelmingly
obscured by their stress and anxiety and their need to perform
better during the examinations is unclear. OSCE and other
examinations are significantly more strenuous and exasperating
with little amount of time to prepare during clinical years.
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One of the most important implications of this study is the
practice of self-medication and the students’ potential to acquire
the drug without prescription. Most of our participants were able
to obtain these drugs from friends and peers because they were
more likely to have friends working in the hospital or pharmacies
who could provide them with these drugs. Furthermore, there
was a tendency for students to continue self-medication of
these drugs since most of them did not experience untoward
side effects, probably because they did not have any inherent
medical conditions that predisposes them to complications.
However, some students experienced untoward effects such as
hypotension and fainting, The consequences of inappropriate use
and self-medication practice, especially among students, should
be monitored because there could be unforeseen concomitant
reactions that could occur anytime and anywhere.

The issue of self-medication and much more inapproptiate use of
drugs among physicians and medical /dental students remains to be
significant and needs to be a concern for primary care physicians.
This has been embedded within the culture of medical professionals
and even medical and dental students since they found it “acceptable”
because of their being knowledgeable of the repercussions brought
about by the intake of the drug, On the other hand, these behaviors
should be addressed by primary care physicians not only because of
the possible drug side effects and the long-term complications, but
this can also pose risk for occupational hazards both in the practice
of medicine and in the medical institution as well.

There were several limitations to this study. It would have
been ideal if we could have acquired the students’ examination
results, particularly the OSCE results, to assess the association
between anxiety relief and intake of beta-blockers. Furthermore,
the veracity of the students’ responses may not reflect their
true experience may be out of fear, discomfort regarding
the discussion about the issue, ot reluctance to disclose their
experience. We find this very important because if there is no
significant effect of using beta-blockers on their examination
scores, then the effect is only to relieve their anxiety and stress.
This can form a basis for information dissemination campaigns,
particularly among medical and dental students, regarding the
inappropriate use of these drugs because they are the ones
who can acquire these drugs from their friends and from the
pharmacy easily without prescription. Additionally, there is a need
to regulate the dispensing and prescribing of beta-blockers when
it is not indicated, especially among students, since prolonged
use of beta-blockers may result in alteration of the sodium
channels, which will increase the QRS intervals and prolong
the QT intervals resulting in future cardiovascular morbidity.”?
Moreover, education and information dissemination campaigns
targeting the issue of inappropriate use of any drug without
prescription and indication should be implemented.

Key points

e There was a high prevalence of inappropriate use of
beta-blockers among medical and dental students (22.4%)
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e Of these inappropriate uses of beta-blocker, 13.9% were
self-prescribed.

*  Male students inappropriately use beta-blockers than female
students.

* The inappropriate use of beta-blockers was directly
proportional to the academic year level of students.

* The practice of taking this beta-blockers mostly by peer
influence and is not even recommended by physicians.

* Despite their awareness, there is the continued consumption
of these beta-blockers and some of them experience side
effects.

* Students easily were able to obtain these drugs even without
prescription and the most common sources ate their friends
and colleagues.

e Thereis aneed for primary care physicians to break this chain
of being an “acceptable” habit because there can be serious
repercussions on the inappropriate and unprescribed use of
these drugs.

Conclusion

Two in ten medical and dental students inappropriately
used beta-blockers to relieve their anxiety and stress during
examinations, and most of them self-prescribed these drugs.
There were 15 reported incidences of hypotension, shortness
of breath, and fainting side effects with the use of beta-blockers
in these students. There is a need to regulate the dispensing
and prescribing of beta-blockers when not indicated, especially
among students.
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