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ABSTRACT

Background: The aim of this study was to assess the level of knowledge towards Zika among medical students,
medical interns and general practitioners (GPs) in Indonesia.

Methods: A cross-sectional study was conducted in Aceh province of Indonesia in 2016. A set of validated
questionnaire, consisting 24 questions, was used to assess the knowledge. Logistic regression was used to esti-
mate the differences in knowledge between groups.

Results: A total of 1031 participants were included in the final analysis in which most of them were medical
student (39.7%), followed by GPs (37.7%) and medical intern (22.6%). Approximately 17%, 19%, and 64% of
the medical students, interns and GPs had good knowledge, respectively. The knowledge level of medical student
and medical interns was roughly equivalent. Medical students and medical interns had significantly lower odds
of having a good knowledge compared to GPs, OR: 0.12 (95%CI: 0.08-0.16) and OR: 0.13 (95%CI: 0.09-0.20),
respectively.

Conclusion: General practitioners have greater knowledge of Zika than medical students or interns, possibly as a
result of clinical experiences or exposure to learning. Inclusion of Zika learning materials in the national medical
curriculum could improve knowledge of Zika and the ability of the health care workforce to respond to future
outbreaks.

1. Introduction

international concern, and as of March 10, 2017, 31 countries and
territories have reported microcephaly and/or central nervous system

First reported in humans in Nigeria in 1954,' Zika outbreaks have
more recently been reported in Oceanian countries since 2007 and in
the Americas since 2014.*° On February 1, 2016, the World Health
Organization (WHO) declared Zika as a public health emergency of

malformation cases potentially associated with Zika.® No Zika cases
have been reported in Indonesia so far, but serology studies,”® case
reports from travellers®'® and molecular virology studies'''? provide
evidence that Zika virus is present in the country.
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After Zika was declared a public health emergency, studies assessing
knowledge of Zika were conducted among medical'**® and non-med-
ical university students.'®'® However, no study has been done in a
Southeast Asian country. Previously, we conducted studies related to
knowledge of Zika among general practitioners (GPs) in Indonesia, and
found that the knowledge level among GPs is relatively low.”**!
Therefore, strategies or programs that enhance GPs’ knowledge of Zika
are needed to be implemented in Indonesia. One such program with a
long-term effect would be to include the prevention and management of
Zika in the official medical curricula.?®**

To support that recommendation, we assessed knowledge of Zika
among medical students, medical interns and GPs in Indonesia using
Aceh province as a model. Aceh province was selected because this
province has previously been the location for other population studies
related to ZIKV infection.?** In addition, both public and private
medical school and medical teaching hospital exist in the province. By
including three different levels within the medical education system of
Indonesia, this study sought to provide evidence of the effectiveness of
the current curricula used in medical schools to increase knowledge of
Zika.

2. Materials and methods
2.1. Study design and study participants

A cross-sectional study was conducted in Aceh province of Indonesia
in 2016. Study participants were medical students, medical interns and
registered GPs in Aceh province, Indonesia. Based on the conservative
assumption that 50% of participants would have good knowledge on
Zika, with a confidence interval of 95% and a 5% margin of error, the
minimum sample size required was 303, 190, and 339 for medical
student, medical intern and GP, respectively. The participants were
selected as a convenience sample from universities or hospitals in Aceh.

2.2. Study instrument

A questionnaire was developed based on existing facts from the
United States Centers for Disease Control and Prevention (CDC), and
included 24 questions about Zika epidemiology, causative agent,
transmission, signs and symptoms, complications, management and
prevention.® The questions were translated into Bahasa Indonesia (na-
tional language), and a panel consisting of two medical microbiologists
was appointed to evaluate the validity of the content. A reliability test
of questionnaires was conducted among 30 participants prior the study
and Cronbach's alpha score more than 0.70 was used to indicate a good
internal consistency. The data from this pilot study were excluded from
the final analysis.

2.3. Data collection

The participants were approached by a member of the investigator
team and the study purpose was explained. After obtaining consent
from the participants, the questionnaire was administered. Participants
were allowed to ask the investigator team to clarify any question.
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2.4. Statistical analysis

For statistical analysis, the level of knowledge was dichotomized
into “good” and “poor” based on a 75% cut-off point of the total score
(i.e., 19 out of 24). Previous literature has used a similar cut-off point of
either 80% or 75%.2%>? This cut-off point was used to synchronize our
study with a larger study related to knowledge and attitude towards
pregnancy-related complications of ZIKV infection among GPs in In-
donesia.>! The differences in the knowledge level between the groups
were assessed using logistic regression. Chi-square test was employed to
assess the association between respondents’ group and the correct an-
swer for each question. The estimated odds ratios (ORs) were inter-
preted in relation to a reference category (R) and significance was as-
sessed at o = 0.05. All analyses were conducted using Statistical
Package of Social Sciences 17.0 software (SPSS Inc., Chicago, IL, USA).

2.5. Ethical consideration

The protocol of this study was reviewed and approved by the Ethical
Clearance Committee of the School of Medicine, Syiah Kuala University
(322/KE/FK/2015). Participation in this study was voluntary and par-
ticipants received no incentive.

3. Results

We approached 1084 participants and 1069 participants were
completed the interview (98.3% of participation rate). Among those
who completed the interview, 38 data were excluded due to incomplete
information, leaving a total of 1031 out of 1084 (95.1%) participants in
the final analysis. Participants were medical students (39.7%), GPs
(37.7%) or medical interns (22.6%). A majority of the participants were
female: 74.8% of medical students, 67.4% of medical interns and 58.9%
of GPs. The mean age of medical students was 19.38 (SD * 1.4) years
and the mean age of medical interns was 22.9 (SD + 1.33) years.

Approximately 64% of the GPs had a good knowledge of Zika
(Table 1). However, only 16.9% and 18.9% of the medical students and
medical interns had good knowledge, respectively. The difference in the
level of knowledge between medical students and medical interns was
not statistically significant (Table 1). However, GPs had higher odds of
having good knowledge of Zika compared to medical students (OR:
8.67; 95%CI: 6.22-12.07, P < 0.001). In addition, compared to GPs,
the odds of having good knowledge was lower among medical interns
(OR: 0.13; 95%CI: 0.09-0.2, P < 0.001). The distribution of answers
among medical students, interns and GPs for each question is presented
in Table 2.

4. Discussion

Recent serology and molecular virology studies have indicated that
Zika virus is present within Indonesia, and the medical education
system has not yet included Zika in its curriculum. Our present study
was conducted to compare the level of knowledge of Zika among
medical students, medical interns and GPs in Aceh province of
Indonesia. Aceh was selected based on some rationales: a) intensive
studies related to Zika have been conducted in the Aceh province’>*

Table 1

Comparison of knowledge of Zika among medical students (n = 409), medical interns (n = 233) and general practitioners (n = 389) in Aceh, Indonesia (good vs.

poor).
Group Good knowledge n (%) OR (95% CI) P-value
Medical students vs. GPs (R) 69 (16.9) vs. 248 (63.8) 0.12 (0.08-0.16) < 0.001
Medical interns vs. GPs (R) 44 (18.9) vs. 248 (63.8) 0.13 (0.09-0.20) < 0.001
Medical interns vs. Medical students (R) 69 (16.9) vs. 44 (18.9) 1.15 (0.76-1.74) 0.520

CIL: confidence interval, GP: general practitioner, OR: odds ratio, R: Reference group.
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Table 2
Knowledge of Zika among medical students (n = 409), medical interns (n = 233) and general practitioners (n = 389) in Aceh, Indonesia.
Questions Correct response, n (%) P-value
General practitioners Medical interns Medical students
Zika disease is caused by viral infection 385 (99.0) 218 (93.6) 388 (94.9) 0.001
Zika disease is caused by bacterial infection 384 (98.7) 208 (89.3) 359 (87.8) < 0.001
Zika disease is caused by genetic disorder 365 (93.8) 203 (87.1) 315 (77.0) 0.001
Zika virus outbreaks occurred only in areas of Asia 331 (85.1) 146 (62.7) 279 (68.2) < 0.001
Zika virus is transmitted to people primarily through the bite of an infected mosquitoes 371 (95.4) 185 (79.4) 353 (86.3) < 0.001
Zika virus is transmitted to people primarily through the bite of an infected fly 352 (90.5) 186 (79.8) 282 (68.9) < 0.001
Zika virus is transmitted to people primarily through the bite of an infected Culex and Aedes mosquitoes 52 (13.4) 68 (29.2) 102 (24.9) < 0.001
A pregnant woman already infected with Zika virus can pass Zika virus to her foetus during pregnancy 346 (88.9) 174 (74.7) 374 (91.4) < 0.001
A mother can pass Zika virus to her child through breastfeeding 290 (74.6) 119 (51.1) 106 (25.9) < 0.001
There have been few reports of Zika cases in Indonesia 283 (72.8) 171 (73.4) 315 (77.0) 0.343
Most people infected with Zika virus will show symptoms 94 (24.2) 64 (27.5) 75 (18.3) 0.019
One of the common symptoms of Zika is fever 378 (97.2) 201 (86.3) 373 (91.2) < 0.001
One of the common symptoms of Zika is joint pain 355 (91.3) 192 (82.4) 354 (86.6) 0.009
One of the common symptoms of Zika is diarrhoea 288 (74.0) 95 (40.8) 141 (34.5) < 0.001
There is vaccine available against Zika virus at this moment 322 (82.8) 160 (68.7) 277 (67.7) < 0.001
Zika can be treated with plenty of rest, drink water to prevent dehydration and symptomatic medication 372 (95.6) 182 (78.1) 318 (77.8) < 0.001
such as paracetamol to reduce fever
Antimicrobial drugs is required for Zika infection 352 (90.5) 174 (74.7) 204 (49.9) < 0.001
Serologic test of Zika virus IgM Antibodies in patient with fever is needed to confirm a Zika infection 175 (45.0) 56 (24.0) 64 (15.6) < 0.001
The usage of Insect repellents, Long-sleeved shirts, long pants, and mosquito netting can prevent Zika 379 (97.4) 193 (82.8) 368 (90.0) < 0.001
infection
Zika infection during pregnancy can cause foetuses to have a birth defect 363 (93.3) 178 (76.4) 349 (85.3) 0.000
Zika infection during pregnancy can cause foetuses to have a birth defect of the Hearth called Ventricular 252 (64.8) 114 (48.9) 144 (35.2) 0.000
Septal Defect (VSD)
Zika infection during pregnancy can cause foetuses to have a birth defect of the brain called microcephaly 355 (91.3) 180 (77.3) 329 (80.4) 0.000
There is no laboratory test available that can confirm a Zika infection 251 (64.5) 136 (58.4) 231 (56.5) 0.058
The detection of Zika virus IgM antibodies in serum can be used to confirm a Zika infection 320 (82.3) 170 (73.0) 357 (87.3) 0.000

and focusing our study in the same location will provide more com-
prehensive data; b) both public and private medical schools and
teaching hospital exist in the province; and c) each of medical school in
Indonesia adopts the same National Medical Education Curriculum, and
therefore, Aceh might enough to reflex national figure.

Our present study in Aceh found that GPs have better knowledge of
Zika compared to either medical students or interns, and that the
knowledge level of these latter two groups is roughly equivalent. These
findings are interesting because, according to the existing medical
curricula in Indonesia, no group would have received Zika information
during their studies. All received their medical education from national
curricula derived from the 2006 National General Practitioner
Competence List,?® in which Zika was not listed as a compulsory dis-
ease. In addition, the Standard Competence of General Practitioner that
had been released and regulated by the Ministry of Education of In-
donesia (Indonesian Medical Council, 2014) has not mentioned Zika as
a particular subject for a learning objective. Accordingly, knowledge of
Zika is not distributed as a mandatory subject for medical doctor
graduates in Indonesia. The lack of medical training in Zika could be a
plausible explanation for why medical students and interns’ knowledge
of Zika was less compared to GPs. Students and interns did not receive
any Zika related-knowledge or training during their medical education
and training, and so would have a similar level of knowledge about
Zika. Lack of prior knowledge of Zika could lead to poor acquisition of
further knowledge and lack of retainment of future knowledge.”®

The question remains for how GPs gain their knowledge of Zika.
Previously, study have revealed that 60.5% of GPs in Java and Sumatra
islands of Indonesia had good knowledge of issues relating to pregnancy
and Zika.”' Furthermore, GPs may have better measured-knowledge
since they have been practising medicine longer than medical interns
and medical students. Thus, GPs may have been exposed to more ex-
periences than other groups. This phenomenon is consistent with the
principle of experiential learning in medicine, where medical practi-
tioners who have more experience or exposure may have a better un-
derstanding and comprehension of particular knowledge or skills.>”
Robust clinical experience has been reported to increase measures of
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medical knowledge.?® Another plausible explanation that can be dis-
cerned from the relatively good knowledge of the GPs is that GPs have
accessed better information sources. For instance, the Ministry of
Health's official website has posted information regarding Zika and one
particular post regarding frequently asked questions around Zika in-
fection has been read by more than 15.000 readers since it was initially
released.?’ GP's knowledge about Zika could come from this govern-
ment information source or from workshops, conferences and other
internet-based information.

GPs in Indonesia need to continuously update their knowledge and
skills to keep their licence, based on regulations from the Indonesian
Medical Council, which are mandated by the president of the Republic
of Indonesia and the parliament.>° One of the most important source for
updating GPs' knowledge on Zika, is from Continuing Medical Educa-
tion (CME) which incorporates workshops and conferences, reporting,
and online interaction. To increase GPs’ knowledge of Zika trough CME,
some strategies are need: (a) the provision of high quality, reliable and
applicable information from official sources; (b) promoting learning of
information-seeking skills; and (c) encouraging GPs to attend inter-
active workshops and conferences as part of the CME program.>'-**
These strategies should be employed while advocating for the in-
corporation of Zika into the standard of medical competence which is
regulated by the Indonesian Medical Council.

5. Conclusion

In conclusion, this study was conducted to provide evidence for the
level of knowledge among GPs, medical students and medical interns in
Indonesia. We found that the current medical curriculum in medical
schools in Indonesia does not increase knowledge of Zika. Rendering
medical education about Zika is highly important and relevant for
prevention and control efforts of Zika. Including Zika on the National
General Practitioner Competence List of Indonesia is essential to im-
proving this knowledge.
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