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Evaluation of Attitudes and Knowledge of Influenza
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Abstract

Objective: Influenza virus is common in children, especially in winter,
causing hospitalization, admission to the intensive care unit, or even
death. There are few studies on the attitudes or knowledge of influenza
diagnosis, treatment, and vaccination among pediatricians. This study
was planned to determine pediatric residents’ attitudes and behaviors
about recognizing the influenza virus, making treatment decisions, pro-
phylaxis, and immunization.

Material and Methods: This descriptive cross-sectional study was per-
formed from 31 July-1 December 2019 among pediatric residents work-
ing in six different hospitals in the Aegean Region by an online survey.
Twenty-seven questions were asked regarding articipant’s demographic
characteristics, recognition of the influenza symptoms, treatment, pro-
phylaxis, and immunization.

0Oz

Giris: influenza virlisti 6zellikle kis aylarinda cocuklarda sik gériilen, bazen
hastane ve yogun bakim yatislarina hatta 6liime sebebiyet verebilen bir vi-
rUstir. Pediatristlerin influenza tanisi, tedavisi ve bagisiklamasi ile ilgili bilgi
dlizeylerini ve yaklasimlarini arastiran son derece kisitli yayin bulunmakta-
dir.Bu nedenle bu ¢alismada pediatri asistanlarinin influenza virlistini tani-
ma, tedavi kararini verme, profilaksi yaklasimi ve bagisiklamasi hakkindaki
tutum ve davraniglarinin saptanmasi planlandi.

Gereg ve Yontemler: Bu tanimlayici kesitsel arastirma; 31 Temmuz- 1
Aralik 2019 tarihleri arasinda; Ege Bolgesi'nde alti merkezde calisan pe-
diatri asistanlarina internet tizerinden (Google formlar) anket yapilarak
gerceklestirildi. Katihmcilara demografik 6zellikleri, influenza semptom-
larini tanimasi, tedavisi, profilaksi ve bagisiklamasi ile ilgili 27 soru so-
ruldu.
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Results: Two hundred and four (58.5%) of 349 pediatric residents were
included in the study, who answered the questionnaire. Among the par-
ticipants, 72.5% were females, and their mean age was 27.9 + 2.1 years,
and 59.3% worked as a pediatric residents for less than two years. When
the symptoms of influenza were evaluated, the most known symptoms
were fever (94.1%), myalgia (81.9%), tiredness (77.0%), headache (70.1%),
and cough (68.6%). When oseltamivir treatment indications were ques-
tioned, most pediatric residents (82.2%) answered the questions. It was
observed that 21.1% of the pediatric residents had the flu vaccine in the
current season. According to the state of having chronic diseases, the rate
of vaccination in participants was not statistically significant (p=0.136).

’

Conclusion: In this study, it was determined that pediatric residents
knowledge about influenza awareness, treatment, and immunization
was insufficient. It may be beneficial to train pediatric residents about
the influenza virus and vaccine before each influenza season.

Keywords: Pediatric residents, influenza, attitudes, knowledge, vaccina-
tion

Introduction

Influenza virion is an enveloped RNA virus of the Ortho-
myxoviridae family, which is investigated under three main
family groups as per the matrix protein. Influenza A and B vi-
ruses are subgroups that commonly cause epidemics; where-
as group C leads to milder clinical pictures like runny nose
and malaise (1). Clinical onset is mainly sudden increase in
temperature and is usually accompanied by symptoms such
as malaise, prevalent muscle pain, cough (non-productive),
and sore throat. More rarely, abdominal pain, nausea, vomit-
ing, and diarrhea can be seen. Even though symptoms mostly
regress within a week, severe disease can be seen in some pa-
tients despite no underlying diseases (2).

Until the present day, influenza has caused the death of
approximately 40 million people with the “1918-Spanish flu’,
of approximately 4 million people with the “1957-Asia flu",
and of approximately 1 million people with the “1968-Hong-
Kong flu” (3-6). According to the data of Centers for Disease
Control and Prevention (CDC), 29 million people got infected
with influenza last year, 23 million of these people present-
ed to hospital, and 16 thousand people lost their lives due
to this virus. Its incidence in healthy children varies between
10% and 40% (2). Every season, 10 in every 1000 children are
infected with influenza, and antibiotic prescription rates, cor-
respondingly, increase at a rate of 10-30%. It is important for
physicians to recognize an infection seen as commonly as this
one and determine treatment and prophylaxis indications
correctly. Additionaly, influenza immunization of physicians
and other healthcare workers considered at high risk for in-
fluenza remains low (7). In this study, it was aimed to deter-
mine the knowledge level, perception, attitude, and behavior
of pediatric residents who frequently see influenza cases on
the recognition of the disease and detection of treatment and
prophylaxis indication.

Bulgular: Calismaya dahil edilen 6 merkezde calisan 349 pediatri asistani-
nin 204’4 (%58.5) anket sorularina yanit verdi. Katiimcilarin %72.5'i kadin-
di, yas ortalamalari 27.9 + 2.1'di; %59.3'U iki yildan daha kisa stiredir asistan-
Iik yapryordu. influenza tanisini diistindiiren semptomlar sorgulandiginda
katihmailarin %94.1'i ates, %81.9'u kas agrisi, %77'si yorgunluk, %70.1'i bas
agrisi ve %68.6's1 6kslirlik olarak dogru yanitladi. Oseltamivir tedavi endi-
kasyonlar sorgulandiginda 166 (%82.2) katilimci dogru olarak yanit verdi.
Asistan hekimlerin %21.1'inin mevcut sezonda grip asisi yaptirdigi gorlda.
Kronik hastaligi olan ve olmayan asistanlar arasinda grip asisi yapilma sik-
liklari agisindan istatistiksel anlamli bir fark saptanmadi (p= 0.136).

Sonug: Arastirmada; pediatri asistanlarinin influenza farkindaligi, tedavisi
ve bagisiklamasi hakkinda bilgi diizeylerinin ve bagisiklama oranlarinin
distk oldugu saptanmistir. Her influenza sezonu 6ncesinde pediatri asis-
tanlarina influenza virtisii ve asisi hakkinda hatirlatici egitimler verilmesi-
nin faydali olabilecegdi disunulmastar.

Anahtar Kelimeler: influenza, tani, tedavi, asilama, bilgi diizeyi, yaklasim

Materials and Methods

The study was carried out with pediatric residents working
in of Izmir SBU Tepecik Training and Research Hospital, Izmir
SBU Behcet Uz Pediatric Health and Diseases Hospital, Do-
kuz Eylul University Medical Faculty Hospital, Ege University
Medical Faculty Hospital, Adnan Menderes University Medical
Faculty Hospital, and Celal Bayar University Medical Facul-
ty Hospital between July 315 and December 1% 2019. In the
study designed as a descriptive research, the questions were
forwarded to the participants online (through Google Forms),
and prior to the study, online consent was obtained. In the
survey, demographic characteristics and duration of employ-
ment of the participants, whether or not they got the influen-
za vaccine in the previous season, the reason for not getting
the vaccine, and their chronic diseases were questioned. In
questions regarding diagnosis, a list of symptoms were giv-
en to the participants, and they were asked to mark the ones
seen in influenza. Modes of transmission and treatment in-
dication of influenza were asked with multiple-choice ques-
tions. In order to question treatment doses, weight groups
and treatment doses were given to the participants, and they
were expected to match them correctly. The treatment du-
ration of oseltamivir and the most commonly observed side
effect of the treatment in uncomplicated cases and in those
without any chronic diseases were asked with multiple choice
questions.In questions related to protection, the risk group in
terms of complications recommended to get the vaccination
was asked with open-ended questions. Correct and incorrect
propositions were prepared to question the risk groups rec-
ommended to get the vaccine and immunization schemes,
and the participants were asked to respond to these propo-
sitions. Drugs used in secondary prophylaxis were asked with
open-ended questions. In order to question chemoprophy-
laxis indications, the conditions necessitating chemophylaxis
were specified, and the participants were asked in which con-
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ditions they were required to give chemoprophylaxis. A total
of 27 questions were asked, of which 5 were related to the
recognition of influenza findings, 4 were related to treatment,
10 were related to vaccination, and 3 were related to second-
ary protection. For the correct answers to the questions, the
guideline “Recommendations to Prevent and Control Influen-
za in Children” of the American Pediatric Academy was used

3).

Those working for over than 2 years as residents were
categorized as senior residents. For the study, approval was
received from the Non-interventional Clinical Research Ethics
Board of SBU Izmir Tepecik Training and Research Hospital on
July 25th, 2019 with the decision n0.2019/12-22.

Statistical Analysis

SPSS 24.0 (SPSS IBM., Corp, Amonk IL, NY) was used for
statistical analyses of the data. Meanzstandart deviation was
used for continuous data compatible with normal distribu-
tion, median (minimum-maximum) was used when they did
not fit the normal distribution, and categorical data were ex-
pressed as number (n) and percentage (%). The results were
presented with one-dimensional and two-dimensional charts.
Categorical comparisons were made using Chi-square test. P<
0.05 was set as the significance level.

Results

The participation of all pediatric residents working in the
designated centers (n= 349) was expected; however 204 resi-
dents (58.5%) agreed to participate in the study. Of the partic-
ipants, 72.5% were females (n= 148), 27.5% were males (n=56)
with a mean age of 28 + 2.1 years.

When symptoms seen in influenza were evaluated, while
the most frequently and correctly known symptoms were fe-
ver (94.6%), muscle pain (84.3%), fatigue (78.4%), headache
(71.1%), and cough (68.6%), the less known symptoms were
diarrhea (18.1%), complicated febrile convulsion (19.6%), and
abdominal pain (20.1%) (Table 1). When statistical differences
of the correct answers between senior and non-senior res-
idents were evaluated, muscle pain and complicated febrile
convulsion were more frequetly answered correctly by senior
residents (p= 0.04, p< 0.01 respectively). A statistical differ-
ence was not observed between the two groups in claasifying
other symptoms. There were only 2 participants (1%) defining
all symptoms correctly.

When modes of transmission of influenza were questioned,
the most frequently and correctly known mode of transmis-
sion was spread through droplets and was correctly answered
by 90.7% of the participants (n= 185). This was followed by
aerosole with 59.8% (n=122), contact with 38.2% (n=78), and
autoinoculation with 10.8% (n=22). While a statistically signif-
icant difference was not detected between senior and non-se-
nior residents for droplet, contact and autoinoculation modes

Table 1. Recognition of influenza symptoms by residents

Clinical finding n (%)

Fever 193 (94.6)
Muscle pain 172 (84.3)
Fatigue 160 (78.4)
Headache 145 (71.1)
Cough 140 (68.6)
Sudden onset 120 (58.8)
Sore thoat 115 (56.4)
Abdominal pain 41 (20.1)
Complicated febrile convulsion 40(19.6)
Diarrhea 37(18.1)
Afebrile seizure 9(44)

of transmission, aerosole transmission was more commonly
and correctly responded by non-senior residents (p= 0.01).
Moreover, there were 7 participants (3.4%) who described all
modes of transmision correctly.

When treatment indications of oseltamivir were ques-
tioned, 82.2% of the participants (n= 166) responded correct-
ly to the fact that it should be started in the first 48 hours in
cases suspected of influenza and foreseen to clinically worsen,
75.4% of the participants (n= 154) responded correctly to the
fact that it should be started in cases with influenza symp-
toms included in the risk group regardless of their vaccination
status, and 51.9% of the participants (n= 106) responded cor-
rectly to the fact that it should be started in cases hospitalized
and followed with a preliminary diagnosis of influenza. When
treatment responses were evaluated, a statistical difference
was not detected between senior and non-senior residents.
Table 2 shows the responses the participants gave to the
propositions prepared for treatment indications in the survey.
When the duration of oseltamivir treatment was questioned
in previously healthy cases and in those not developing com-
plications, 87.3% of the participants (n= 178) responded cor-
rectly as five days.

It was detected that 90.1% of the participants (n=184) re-
sponded correctly to the treatment dose of oseltamivir. When
the most common side effects of oseltamivir were questioned,
73% of the participants (n= 149) responded with nausea-vom-
iting, and the frequency of responding correctly was statisti-
cally significantly higher in senior residents (p= 0.041).

American Pediatrics Academy recommends influenza
vaccination to all individuals aged older than 6 months and
strongly recommend annual influenza vaccination to individ-
uals in high-risk populations, individuals living in the same
house and to those providing care (3). When age range of the
children in high risk group recommended to get the influen-
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Table 2. Distribution of responses given to oseltamivir treatment

Proposition n (%)

It should be given in the first 48 hours in cases 166 (82.2)
foreseen to worsen clinically and in those sus-

pected of influenza.

Regardless of the vaccination status, it should 154 (75.4)
be given to high-risk children suspected of inf-

luenza.

It should be given to all children with positive 77 (37.1)
rapid antigen test in the influenza season.

It should be given to all hospitalized children 106 (51.9)
suspected of influenza.

It should be given to all children with URTI sy- 175 (85.6)
mptoms during the influenza season.

Table 3. Correct response rates of the participants in terms of influenza
vaccine indications in children

Indications n (%)

Children with chronic pulmonary disease 198 (97.1)
Children with chronic cardiac disease 173 (84.8)
Immunosuppressive children with diagnosis 158 (77.5)
Children with Chronic kidney disease 138 (67.6)
Children with anomaly increasing aspiration risk 136 (66.7)
Children with metabolic diseases 133 (65.2)
Children with sickle-cell anemia 108 (52.9)
Children requiring constant salicylate treatment 108 (52.9)

za vaccination was asked to the participants, there were only
16 individuals (7.8%) responding with 6 months-5 years. Ta-
ble 3 shows the responses given to propositions prepared for
the risk groups recommended to get the vaccine. The most
commonly reported risk groups were chronic pulmonary dis-
ease (97.1%), chronic heart disease (84.8%), and immunosup-
pressed patients (77.5%).

According to the responses given to case samples for
age-appropriate dose applications of the influenza vaccine,
the frequency of those knowing that one dose of the vaccine
would be sufficient for those aged 9 years and over was 83.3%,
and the frequency of those knowing that two doses with an
interval of 4 weeks are required in individuals aged 6 months
and 8 years in the event of first implementation of the vaccine
was found as 51.7%.

When influenza vaccine recommendation was asked in
pregnant women and breastfeeding mothers, 65.1% of the
participants (n=133) indicated that both groups needed vac-
cination. However, 20.6% of the participants stated that influ-
enza vaccine should be applied to breasfeeding mothers but
was contraindicated in pregnant women, and 11.3% stated
that influenza vaccine should be applied to pregnant wom-
en but was contraindicated in breastfeeding mothers. Of the

participants, 2.9% reported that it was contraindicated in both
groups. A statistically significant difference was not detected
between senior and non-senior residents in terms of correct
answer frequency (p=0.070).

When drugs used is prophylaxis were questioned (as
open-ended), 65.2% of the participants (n= 133) responded
correctly as oseltamivir. When the duration and dose of osel-
tamivir in influenza prohylaxis were questioned, while only
46.3% of the participants responded correctly as the same
dose with treatment but as a single dose daily, 15.3% respond-
ed that it should be half the treatment dose but continued
throughout the influenza season, and 13.2% responded that
it should be the same dose given at treatment with two doses
daily continued for three days.

Of the participants, 11.8% (n= 24) had a chronic disease,
and 21.1% (n= 44) had the influenza vaccination in the pres-
ent season. The frequency of getting the influenza vaccine
was similar in those with and without out a chronic disease
(p=0.136). When the reason for not getting the influenza vac-
cine was questioned, 39.2% stated that they considered the
vaccine unncessary, 14.1% stated that they did not have the
time, and 9.8% stated that they forgot to get the vaccine.

Discussion

Influenza virus is a virus that has affected humans for de-
cades, causing acute respiratory tract infections and severe
pneumonia, and even death. Its morbidity and mortality are
high especially in risk groups. Therefore, the recognition of
its symptoms by clinicians, knowing risk groups, and starting
treatment when necessary are of vital importance. Knowing
that the groups recommended to have the influenza vaccine,
which is the most effective method in protecting from the
disease, and that healthcare workers are at the risk group in
terms of influenza complications, and evaluating approaches
to influenza immunization have a significant role in recom-
mending the patients.

Previous studies on this matter have shown that immuni-
zation rates of healthcare workers, despite being in the risk
group, are generally low (but different from country to coun-
try) (8-10). In a large, cohort study evaluating influenza immu-
nization of healthcare workers in Sweden between 2007 and
2019, it has been reported that vaccination rates varied be-
tween 14% and 31% as per years (8). In a study conducted with
1450 healthcare workers in Vietnam in 2017, it was found that
the rate of getting vaccinated for influenza at that season was
45.5% (9). In a study by Bal et al. conducted with 179 individ-
uals in Turkey in 2015, vaccination frequency was reported as
18.4% (10). In our study, only 44 (21.1%) of the 204 participants
had the influenza vaccine in the previous season. In light of all
of these studies, it is possible to express that immunization
rate of healthcare workers, despite being in the risk group in
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terms of influenza, is quite low. When studies investigating the
reason for low rates of vaccination among healthcare workers
were investigated, it was detected in a study carried out after
the H1N1 influenza epidemic in 2009 that the most frequent
reason for not getting the vaccine was the fear of side effects
(11). The most frequent reason of the physicians, nurses, and
other healthcare personnel for not getting the vaccine in the
study by Bal et al. has been indicated as not frequently suffer-
ing from the flu (53.4%) (10). In our study, the most frequent
reasons of the residents for not getting the vaccine were the
belief that the vaccine was unncessary, not finding time and
forgetting (Respectivly; %39.2, %14.1 and %9.8).

Although the presence of chronic disease is considered a
risk group for influenza, only 33.3% of the participants with
a chronic disease had their flu vaccine in the current season.
Even though it is foreseen that cases with chronic diseases
would get the vaccine to be more cautious againts influen-
za complications, a statistically significant result was not ob-
tained when the relation between vaccination status and the
presence of chronic disease was investigated.

When symptoms seen in influenza were evaluated, the
number of participants knowing that rare symptoms like di-
arrhea, abdominal pain, and febrile convulsion could be en-
countered in influenza was found quite low. This condition
leads to the consideration of other diagnoses in cases pre-
senting with symptoms other than cough and muscle pain,
skipping influenza diagnosis, the presciption of unnecessary
antibiotics, and implementation of unnecessary medical inter-
ventions.

Even though the most commonly known mode of trans-
mission in influenza is through droplets, influenza can be
transmitted by aerosole, contact and autoinoculation (2). In
our study, while most of the participants knew that influen-
za is transmitted by droplets, the frequency of those knowing
the modes of aerosole, contact, and autoinoculation were was
found less. When it is considered that the number of partic-
ipants knowing all modes of transmission correctly was 7 in
the study, it is also important not to forget hand hygiene, not
to get in close contact and to remember using mask.

The most commonly used drug in influenza treatment
today is oseltamivir; however, there are studies in increasing
numbers suggesting that oseltamivir resistance is developing
in influenza viruses (2, 12-14). In a study performed with 1155
participants in the United States of America in 2009, oseltami-
vir-resistant viruses were reported to be seen more frequently
in younger age groups (13). Therefore, recognizing treatment
indications and regulating treatment in appropriate doses and
legnth of time in patients followed with a dignosis of influenza
are crucial. In our study, most of the residents responded cor-
rectly by stating that treatment should be inititaed in cases in
risk groups with influenza symptoms regardless of their vac-

cination status. However, approximately half of the residents
did not respond correctly to the fact that treatment should
be started in cases hospitalized with a preliminary diagnosis
of influenza. The decision to initiate influenza treatment may
be affected by the poor general condition of the patient, con-
sidering a bacterial agent or the presence of secondary infec-
tions. When hospitalization rates in the influenza season are
considered, awareness on this matter must be increased. More
than half of the participants in our study considered that treat-
ment should be started in all cases with positive rapid antigen
test, and a few of the participants considered that treatment
should be started in all children showing influenza symtoms
during the influenza season. These results made us consider
that the place of laboratory tests in influenza diagnosis and
treatmnet and indications for influenza treatment were not
fully understood by the participants.

Influenza viruses results in high morbidity and mortality
especially in risk groups every year and in all around the world
(15-18). When case questions prepared for influenza immuni-
zation in risk groups were scrutinized, vaccine recommenda-
tion to those with chronic pulmonary disease was the most
commonly correct application. Other most frequently and
correctly known risk groups were those with chronic heart dis-
ease, immunosuprressive patients with diagnosis, and those
with chronic kidney disease. When the participants were
asked about the age range of children in high risk group in
whom infleunza vaccination is strongly recommended, a very
few of them responded to the question correctly. Recognition
of risk groups in terms of hospitalization and complications by
pediatricians isimportant in terms of treatment and follow-up.

There are many studies putting forth that influenza vacci-
nation during pregnancy protects the mother from influenza
complications and that the vaccine is safe to be used during
pregnancy and breastfeeding (19-21). In 2010, it was shown
that vaccination in pregnancy lowered hospitalizations in in-
fancy (19-21). Similarly, it can be considered that breasfeeding
mothers can protect their babies from influenza and its com-
plications by getting vaccinated. Of the pediatric residents
participating in our study, 65.2% stated that influenza immu-
nization must be carried out in pregnant women and breast-
feeding mothers.

There are some limitations to our study. The questions to
the participants were asked online, and the survey was not
conducted face-to-face. The responses were received on the
internet using cell phones or computers, which may have
affected the attention of the participants. Moreover, study
results may have been affected by the conditions the partici-
pants responded to the questions. The aim in our study was to
reach all pediatric residents; however, a small part of the res-
idents declined participating in the study, and participation
rate remained at 58.5%. Low participation percentage may
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have caused the study results to not reflect the knowledge
and approach of all physicians in the centers.

Deductions

Results obtained in this study detected that the knowledge
level of pediatric residents who frequently see influenza cases
in clinical practice is lacking. Therefore, insufficient and differ-
ent recommendations attracted attention in attitude and ap-
proaches. Moreover, this lack of knowledge was independent
of employment duration, suggesting that residents must be
regularly informed on influenza independent of experience.
Therefore, it is considered that informing the residents before
every influenza season on the diagnosis, treatment, and im-
munization of influenza will be beneficial.
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