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Abstract

Background: Inappropriate prescriptions of antibiotics lead to ineffective and unsafe treatments and worsening of
diseases. Medical students may have deficiencies in their prescription skills and they may need further training in the
use of antibiotics for their practice. Medical skills in prescribing antibiotics can be improved through continuous medical
education. The aim of this study was to assess the current levels of knowledge, attitudes, and practices (KAP) in antibiotic
prescription in upper respiratory tract infections (URTI) among postgraduate family medicine students in Ecuador.
Methods: A cross-sectional study with an on-line survey, based on micro-curricular contents, to evaluate KAPs regarding
antibiotic prescription in URTI among postgraduate family medicine students in 5 provinces of Ecuador. Results: Two
hundred and seventy-three physicians responded (94.1%). Most physicians treated between | and 5 URTI cases per day.
The odds for inadequate knowledge and inappropriate practices in URTI among postgraduate family medicine students
were 8.74 (95%Cl, 4.94-15.46, P<<.001) and 5.99, (IC95%, 2.66-13.50, P<<.001) in physicians who were students of the
first half of the study program. Conclusion: The knowledge in URTI was limited among physicians. Nonetheless, they
expressed a positive attitude toward not using antibiotics in URTI. A postgraduate program can significantly improve the
knowledge and practices related to antibiotic prescriptions in URTI.
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mentioned as relevant factors for inappropriate antibiotic
prescribing.”!® Furthermore, factors related to physical
exams have also been associated with physicians’ decisions
of using antibiotics. In URTI cases, the findings of fever,
purulent sputum, abnormal respiratory exams, and tonsillar
exudate in the physical examination can also influence the
decision to prescribe antibiotics.!! Prescribing behavior is
influenced by the physician’s own knowledge, personal
experiences, and cultural factors.

Background

Inappropriate antibiotic prescription is an increasing problem
among physicians in several low- and middle-income coun-
tries and it increases the risk of patients developing antibiotic-
resistant microorganisms.!? Antibiotic use occurs commonly
in primary care in upper respiratory tract infections (URTI).?
Regardless of the fact that the majority of URTIs are caused by
viruses, antibiotics are still being prescribed for maladies such
as common colds, acute rhinitis, or acute bronchitis.*”

There are healthcare provider factors strongly associated
with the prescribing behavior. Studies have shown that pro-
vider factors like age, gender, medical specialty, socio-
demographic group, and previous personal experiences can
influence in the prescription of antibiotics in primary care.®
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In Latin American countries, the rate of antibiotic pre-
scription in URTIs is between 24% and 40%.'>!3 The anti-
biotic prescription rate in URTIs in Ecuador is around
37.5%; however, 90.25% of these prescriptions made by
physicians are unnecessary.'* As per Ecuadorian healthcare
laws, antibiotics are only sold under medical prescription
and since physicians are responsible for this practice, it is
necessary to assess the knowledge, attitudes, and practices
(KAP) that underlie their prescribing behaviors. Physicians
may have deficiencies in prescription skills and they may
need more training in antibiotic use for their practice.!>!7

Ecuador has many educational programs in Family
Medicine. Currently, they are taught in twelve provinces in
medical schools and these programs are aligned with the
country’s healthcare model.'® Because medical skills in
antibiotic prescription can be improved through continuing
medical education,'®?’ it is important to explore whether a
postgraduate program in family medicine could improve
KAPs in antibiotic prescription in URTI cases in Ecuador.

Methods and Materials
Study Design and Population

This is a cross-sectional study which applied a survey to
asses KAPs among postgraduate family medicine students
of the Pontifical Catholic University of Ecuador (PUCE).
The students have their clinical practice in 5 provinces of
Ecuador (Esmeraldas, Imbabura, Manabi, Pichincha, and
Santo Domingo de los Tsachilas). These provinces corre-
spond to the coastal and mountainous regions of Ecuador. A
total of 290 students of the Family Medicine Program were
chosen to participate in the survey. The survey was sent by
e-mail to 290 students of the Family Medicine Program
from October 2019 to December 2019; students were able
to accept or decline participation in the study, the students
had to accept an informed consent form before taking the
survey.

Questionnaire

An on-line self-administered questionnaire was developed
in order to evaluate KAPs about antibiotic prescription in
URTI cases among students in the Family Medicine
Program. The 18 questions were developed according to the
micro-curricular contents of the program. The survey used a
mixed questionnaire which included multiple-choice ques-
tions and Likert scales (1=never, 2=almost never, 3=half
the time, 4=almost always, 5=always) to explore KAPs in
URTI cases. The questionnaire covered a broad range of
domains which aimed to assess participants KAPs, includ-
ing basic knowledge of URTI and antibiotic prescription
practices. The survey was validated by an advisory commit-
tee integrated by family physicians, professors of the family

medicine program and faculty experts. After validation, the
survey was tested among general practitioners that were not
included in the study. A total of 18 questions were used to
assess KAP, 8 for knowledge, 5 for attitudes, and 5 for
practices.

Data Analyses

Data were anonymously entered into the Statistical Package
for Social Sciences (SPSS, version 21, Chicago, IL, USA)
and a descriptive analysis was conducted. The analysis of
categorical and continuous variables was carried out using
proportions and means, respectively. A Cronbach’s alpha
test was conducted to assess internal reliability, the alpha
score was 0.75, indicating a moderate level of reliability of
the questionnaire.?!

A scoring system was applied to measure the respon-
dents’ KAPs toward to prescription of antibiotics in URTI
cases. The scores were calculated as a continuous variable
by summing the participant’s correct responses to each ques-
tion. A 2-level category was established and 60% of the cor-
rect answers in each domain were taken as a discrimination
value. Scores in knowledge were categorized into adequate
and not adequate; meanwhile, scores in attitude were classi-
fied into conservative and not conservative and the scores in
practices as appropriate and not appropriate. Statistical tests
helped determine the association between each score cate-
gory and several variables through a logistic regression. This
type of regression analyzed the relationship between a
dependent variable, scores of each KAP domain and some
independent variables, controlling for potential confound-
ers. The independent variables were chosen by theoretical
relationship to the dependent variable and through a bivari-
ate logistic regression model. All variables with P<<.25 in
the univariate analysis were included in the multivariate
logistic regression analysis to determine the factors that
were independently associated with each of the 3 dependent
variables. In order to choose among the models to be used,
we used Akaike’s Information Criteria (AIC).2? The formu-
las for the final models in each KAP domain were:

Log(Klevel ):b()-i-b] * periodProg + b2 * gender +
b3 * region

Log(Alevel) =b0+bl* periodProg

Log(Plevel ) =b0+bl* periodProg

where Klevel refers to the level of knowledge of the inter-
viewee, periodProg is the period of time of the family med-
icine program that the respondent had completed at the
moment of taking the survey, gender is the gender of the
student, and region is the geographic region. In addition,
Alevel refers to the level of attitude and Plevel is the level of
practice.
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Table |I. Characteristics of the Sample.

Variable n (%)
Gender

Male 97 (35.53)

Female 176 (64.46)
Age Mean (SD) 31.1(2.82)
Time (years) since the student graduated 6.2 (2.31)
Sector of practice medicine

Public 200 (73.26)

Private 54 (19.78)

Public and private 19 (6.95)
Geographic region

Coastal region 136 (49.81)

Mountainous region 137 (50.18)
Program period

First half 132 (48.35)

Second half 141 (51.64)
Level of medical practice

First level 186 (68.13)

Second level 63 (23.07)

Third level 24 (8.79)
Medical consultations per day

I-5 patients/day 8(2.93)

6-10 patients/day 57 (20.87)

10-15 patients/day 84 (30.76)

>15 patients/day 124 (45.42)
URTI cases per day

I-5 cases 249 (91.20)

6-10 cases 20 (7.32)

10-15 cases 2 (0.73)

>15 cases 2 (0.73)
Attention time per patient

=I5 minutes 18 (6.59)

I5-30 minutes 251 (91.94)

>30minutes 4 (1.46)

Abbreviations: SD, standard deviation; URTI, upper respiratory tract
infection.

Results

The characteristics of the sample are shown in Table 1. A
total of 273 students of the Family Medicine Program
responded the survey, which represents a response rate of
94.1%. The responders were mainly women 64.5% (76/273)
with an average age of 31.1years old. Furthermore, 51.6%
(141/273) of the students were in the second half of the pro-
gram and most of them 68.1% (186/273) were working in
primary care. 45.4% (124/273) of the participants indicated
that they carried out more than 15 medical consultations per
day and 91.2% (248/273) of them reported that they treated
between 1 and 5 cases of URTI per day. Most physicians,
91.9% (251/273), took between 15 and 30minutes per
patient.

Evaluation of Knowledge

Eight questions evaluated basic knowledge in etiology,
diagnosis, and treatment on URTT (Table 2). Questions KQ4
and KQ5 had the highest frequency of correct answers
(71.1% and 67.4%, respectively); these questions evaluated
the issues of etiology and diagnosis in URTT cases. However,
other questions that evaluated similar topics, KQ6 and
KQ7, had the lowest frequency of correct answers, 53.1%
and 58.6%.

Questions that evaluated knowledge about the adverse
effects of common drugs used in the treatment of URTISs,
KQ3, and KQ8, had the lowest frequency of correct answers
(24.2% and 30.8%, respectively). Additionally, the ones
that evaluated treatment of choice and reasons to use antibi-
otics, KQ1 and KQ2, had a lower-than-expected number of
correct answers (53.1%).

After evaluating all the answers from the knowledge
questions, it became apparent that 45.4% (124/273) of the
physicians achieved a score of at least 60%; and out of
these, 76.6% (92/124) achieved a score greater than 75%.

Our final multiple logistic regression model included the
level of knowledge as a dependent variable and the period
of the program, gender, and geographic region as indepen-
dent variables. We found a significant difference in level of
knowledge for all the variables included in the model. Using
the percentage of participants who were in the second half
of the study program as the reference point for the study
variable and holding the gender and geographic region vari-
ants constant, it became noticeable that the odds of inade-
quate level of knowledge among physicians of the family
medicine program was 8.74 times greater in the physicians
who were in the first half of the program period. When
adjusting the model for gender and geographic region, the
odds of inadequate level of knowledge was 1.99 times
greater for female gender and 1.85 times greater for those
who were working in the coast region (Table 3).

Evaluation of Attitudes

Five questions evaluated participants’ attitudes toward the
management of URTI cases (Table 2). All questions, except
question AQ4, were answered in a majorly correct way,
showing a conservative attitude toward antibiotic use in
URTT cases. Question AQ4 evaluated participants’ percep-
tion of accessible resources for education in the use of anti-
biotics in URTTI cases. About 50.9% of physicians feel that
there are insufficient resources.

After obtaining data from all of the questions that evalu-
ated attitudes, it became evident that 77.7% (212/273) of
physicians showed a conservative attitude toward antibiotic
prescription. We did not find a significative relationship
between the period of the program and participants’ atti-
tudes (OR: 1.46, 1C95%, 0.82-2.59, P=.192).
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Table 2. Questions of Knowledge, Attitudes, and Practices in URTI.

Knowledge questions

Correct n (%) Incorrect n (%)

KQI. Treatment of choice in GAS

KQ2. Prevention in complication in GAS

KQ3. Adverse effects of antibiotics used in URTI
KQ4. Etiology in AOM

KQ?5. Criteria for use antibiotics in URTI

KQ6. Usefulness of laboratory test in URTI

KQ?7. Criteria for use antibiotics in URTI

KQ8. Adverse effects of other drugs used in URTI
Overall score

145 (53.11) 128 (46.88)
145 (53.11) 128 (46.88)
66 (24.17) 207 (75.82)
194 (71.06) 79 (28.93)
184 (67.39) 89 (32.60)
145 (53.11) 128 (46.88)
160 (58.60) 113 (41.39)
84 (30.76) 189 (69.23)
124 (45.42) 149 (54.57)

Attitude questions

Conservative n (%) Not conservative n (%)

AQI. Views on delayed antibiotic prescription
AQ2. Decision for immediate antibiotic prescription
AQ23. Confident of antibiotic prescription

AQA4. Availability of information resources

AQS5. Decision for antibiotic prescription

Overall score

199 (72.89) 74 (27.10)
188 (68.86) 85 (31.13)
241 (88.327) 32(11.72)
134 (49.08) 139 (50.91)
199 (72.89) 74 (27.10)
212 (77.65) 61 (22.34)

Practices questions

Appropriate n (%) Not appropriate n (%)

PQI. Frequency of antibiotic prescription decision
PQ2. Use of institutional prescription protocols
PQ3. Use of continuing medical education resources
PQA4. Use of clinical practice guidelines

PQ5. Decision-based way on prescription

Overall Score

175 (64.10) 98 (35.89)
260 (95.23) 13 (4.76)
202 (73.99) 71 (26.00)
261 (95.60) 12 (4.39)
66 (24.17) 207 (75.82)
230 (84.24) 43 (15.75)

Abbreviations: GAS, Group A streptococcal pharyngitis; URTI, upper respiratory tract infection; AOM, acute otitis media.

Evaluation of Practices

Five questions evaluated practices in the management of
URTI cases (Table 2). All questions, except question PQ5,
aimed to assess appropriate practices in antibiotic use in
URTI cases. Question PQS5 evaluated decision making in
antibiotic prescription, 75.8% (207/273) of physicians said
that they do so based on experience.

After obtaining information from all the questions that
evaluated practices, it became clear that 84.2% (230/273) of
physicians showed appropriate practices. We found a sig-
nificative relationship between the period of the program in
which the participants were at the moment of answering the
survey and their practices in antibiotic prescription (OR:
5.99, 1C95%, 2.66-13.50, P<.001).

Discussion

This study is the first to explore physicians’ KAPs in antibi-
otic prescription in URTI cases among physicians in
Ecuador. It intends to ascertain whether a postgraduate pro-
gram in family medicine could change KAPs in training
physicians. The results demonstrate that knowledge in
URTI cases and antibiotic prescription among junior

physicians in Ecuador is limited but attitudes and practices
related to the prescription of this kind of medicine are
virtuous.

Our findings are similar to previous studies that show
lack of knowledge in the prescription of antibiotics?*25;
even though this study is among the first few to quantify
it. Knowledge in URTIs among physicians was limited in
this study, less than half of the responders had an ade-
quate knowledge according to the survey. Although par-
ticipants answered questions related to basic topics such
as etiology adequately, questions with topics related to
criteria, decision making, and treatment of choice were
incompetent.

Antibiotic prescription has been proposed to be influ-
enced by intrinsic prescriber factors; for instance, gender,
years of practice, residence, and continuous medical
education.’® We found that gender and geographic region
are factors related to antibiotic prescription in this particu-
lar group of physicians; nevertheless, other studies have
not shown similar results in this aspect.?”-?® This result can
be explained through the evidence suggesting that in
Ecuador there are important cultural differences between
regions and this factor could very easily influence the way
in which a curriculum is implemented.?>3
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Table 3. Odds Ratios for Inadequate Level of Knowledge in URTI.
Variable Odds Ratio (95% ClI) P-value
Program period

Second half (REF) 1.00

First half 8.74 (4.94-15.46) <.001
Gender

Male (REF) 1.00

Female 1.99 (1.10-3.60) .022
Region

Mountainous region (REF) 1.00

Coastal region 1.85 (1.05-3.25) .031

Abbreviations: URT]I, upper respiratory tract infection; Cl, confidence interval; REF, reference.

The identification of prescription-related factors is very
important when designing interventions to improve the
practices regarding the prescription of antibiotics.’!"¥
Studies have confirmed that continuous medical education
is an effective approach toward improving physicians’
knowledge and prescription behavior.33* Interventions can
be classified by the level in which they would be applied, so
there are interventions in the administrative level, patient
level, and physician level. At the physician level, interven-
tions include educational materials, group education, com-
puter-assisted decision-making systems, form-filling control,
restrictive form-filling processes, and financial incentives*;
all of which focus on short- and medium-term interventions
to achieve an improvement in the knowledge on antibiotic
prescription practices. Consequently, a reduction in antibiotic
use should be accomplished. We did not identify studies eval-
uating a postgraduate medical program for improving KAPs
in prescribing antibiotics. Therefore, our study could be the
first to show that a continuous medical education through a
postgraduate program in family medicine would improve
the knowledge about URTI cases and their correlation to
antibiotic prescription in general practitioners.

Lack of knowledge and preparedness in general practi-
tioners may be related to a limited exposure and preparation
for clinical practice.* This situation could be improved by
increasing the number of opportunities to develop the skills
for prescribing drugs in a controlled and supervised envi-
ronment. In postgraduate education, role models encourage
active participation and teach advanced skills,*® a postgrad-
uate program in family practice offers those opportunities
through a modelling teaching experience by an experienced
doctor.

Studies that explore subjective perceptions that could
influence antibiotic prescription are mostly qualitative. Due
to their methodology, those studies are unable to establish a
possible relationship or a magnitude of association between
the two.2® The present study explores aspects in decision-
making in antibiotic prescription, delayed prescription,
immediate prescription and availability of information

resources. All the questions of the survey were answered
adequately. Medical students show agreement with better
stewardship toward the prescription of antibiotics, includ-
ing strategies of a delayed antibiotic prescription or not pre-
scribing antibiotics at all, showing that attitudes are
relatively conservative. The establishment of an antibiotic
stewardship program should be encouraged, as this has
been proven to benefit in contributing to a more rational use
of antibiotics. These strategies are effective in reducing the
use of antibiotics for medical conditions where they are not
advised or necessary.?”8

We found a fair score in practices among physicians and
a significative relationship between the period of the pro-
gram in which they were at the moment of the survey and
their prescription practices. Although, we identified a dis-
cordance between the overall score and the specific ques-
tion regarding decision-making related to prescriptions,
most physicians answered that they do it based on experi-
ence but they use the appropriate tools in clinical practice.
A study conducted in Singapore showed that physicians
agreed to use clinical practice guidelines (CPGs) on the use
of antibiotics in URTI cases; however, less than half of the
consulted doctors expressed that those guidelines would not
change their prescribing practices.” A study conducted by
Sola et al*? identified that physicians’ perception of the use-
fulness of CPGs is affected by the disagreement between its
theoretical content and the daily practice; therefore, the
decision-making in clinical practice can differ from the
objectives of CPGs. It can be hypothesized that tools like
institutional protocols and CPGs are used by this group of
physicians as a tool for diagnosis and to a lesser extent for
decision-making in treatment options, because the lack of
national CPG and the use of international guidelines may
not support decision-making for treatments available in
specific local contexts. Further studies are required to
understand the perception of physicians regarding the use-
fulness of CPGs.

Self-reported data obtained by self-administered surveys
can have limitations. Lack of comparability of the results
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with data on real scenarios should be considered because in
this kind of surveys responders tend to answer correctly.
Thus, reliability can be affected. Moreover, it was impossi-
ble to cross-check survey responses with actual prescription
practices, hence the study might have incurred in social
desirability bias.*® Besides, it was unfeasible to establish the
quality and quantity of antibiotic prescription. Other limita-
tion is the use of convenience sampling with doctors from a
single university, so our findings should be interpreted with
caution when generalizing to all programs in the country,
because we could have incurred in selection bias.

A strong point of this study was the high response rate
achieved, as well as the design of a multiple-choice ques-
tionnaire as compared to other methods of measuring the
degree of agreement in KAPs studies using only Likert
scales. Furthermore, the content of the questionnaire was
developed based on a micro-curricular program; conse-
quently, it can be assumed that all physicians have been
taught equally. Additionally, the survey tool was rigorously
validated by experts and faculty members, and pretested
among general practitioners to evaluate reproducibility,
reliability, and consistency.

Given the very limited literature about the effect of post-
graduate programs in medical education in KAPs, we
believe this study adds value in understanding the topic. We
recommend doing future studies in order to compare KAPs
in real scenarios.

Conclusion

Knowledge in antibiotic prescription in URTI cases among
family medicine students in Ecuador is limited. A postgrad-
uate program in general practice can significantly improve
the knowledge and practices related to antibiotic prescrip-
tion in URTI cases. Future studies are needed to establish
whether clinicians’ KAPs influence the quality and quantity
of antibiotic prescription.
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