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ABSTRACT

The purpose of this study is to evaluate the attitudes of healthcare professionals toward the COVID —19
vaccine, which has been introduced to healthcare professionals at the beginning of 2021 and give
information to them on the disease and vaccine. This cross-sectional analytical study has been performed
by conducting an online survey to the healthcare professionals who work at the healthcare institutions in
the province of Samsun in Turkey between December 2020 and January 2021. In addition to sixteen
questions about the demographic characteristics, the “Attitudes towards the COVID —19 vaccine” scale
has been used. MANOVA test and Spearman rho correlation coefficient were used in analytical examina-
tions. A total of 1426 healthcare professional have been reached. 64.3% of participants were female, 44.1%
were nurse/midwife and 66.6% were public employees. Regarding the questions in the sub-dimension of
positive attitude, the rate of response of “| agree/I strongly agree” was between 40.6% and 54.6%. Positive
attitude mean values differ according to gender, age, institution, presence of children, smoking status, being
a relative who died due to COVID —19, and profession (respectively p < .001, p < .001, p < .001, p < .001,
p =.002, p =.019, p < .001). It has been observed that positive and negative attitudes toward COVID —19
vaccination are almost equally distributed and some demographic factors affect the attitude. The opinions
of healthcare professionals on the safety and effectiveness of the vaccine, which are the main elements of
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the vaccination effort, may affect the public perception of vaccination.

Introduction

Although some advances have been made during the COVID-19
pandemic thanks to social distancing, hand washing, wearing
face mask and self-isolation, more serious steps should be taken
to stop the epidemic. The high contagiousness of the virus, its
unprecedented negative impact on the health system of coun-
tries, and the lack of treatments that can improve the prognosis
of the disease to date have indicated the importance of develop-
ing an effective and reliable vaccine against this disease."

As a result of intense efforts, some vaccines have been
developed against COVID-19, and several different vaccines
can still be used worldwide. However, we have not yet been
able to reach a sufficient amount of vaccination. In addition, it
has been suggested that the 60-72% community immunity can
only be achieved with vaccines to end the pandemic.” In
Turkey, the Ministry of Health has signed an agreement for
50 million doses of Chinese Sinovac vaccine, and these inacti-
vated virus vaccines developed through conventional vaccine
production technology (CoronaVac) are administered.

It is important how the COVID-19 vaccination looks from the
eyes of the healthcare workers, because the attitude of healthcare
professionals on this issue has the potential to be a role model for
the public and there are not enough studies on this subject. Health
care professionals who are considered to be at risk in our country
have been planned to be vaccinated in the first place. The purpose
of this study is to evaluate the attitudes of healthcare professionals

toward the COVID-19 vaccine, which has been introduced to
healthcare professionals at the beginning of 2021 and give infor-
mation to them on the disease and vaccine.

Methods
Procedure and participants

This cross-sectional analytical study has been performed by
conducting an online (by sending mails) survey to the health-
care professionals who work at the healthcare institutions in
the province of Samsun (Figure 1)* in Turkey (public, private,
university) between December 2020 and January 2021. While
working as a health professional in this city is the inclusion
criterion, not taking active duty is the exclusion criterion. The
study included only the volunteers and those who answer the
questions completely.

There are 12382 people working in the health institutions in
Samsun based on the ‘November 2020’ data of Samsun Health
Directorate. The sample calculation has revealed that we need
to reach a minimum of 983 people with a confidence interval of
95% and an acceptable error margin of 3%.

Measures

In order to guide further studies and in-service training models,
attitude differences between the demographic characteristics of
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Figure 1. Samsun’s location in the world.

the participants were tested by sixteen questions (gender, profes-
sion, institution, marital status, having a child, living with some-
one, chronic disease, smoking, to have risk for COVID-19,
recovered from the COVID-19, etc.). Besides, “Attitudes towards
the COVID-19 vaccine” scale (which was developed by an old
scale with some psychometric properties against swine flu in
2011 to COVID-19) with a Cronbach’s alpha value of 0.80 has
been used. This scale has 9 items and has two sub-dimensions
(positive and negative attitude). Expressions included in the
scale were as follows: “I strongly disagree (1)”, “I disagree (2)”,
“I am uncertain (3)”, “I agree (4)” and “I strongly agree (5)”. The
items under the sub-dimensions of negative attitude are scored
inversely. A value between 1 and 5 is obtained by dividing the
total score obtained by the sum of the item scores in the scale
sub-dimension by the number of items in that sub-dimension.
High scores from the sub-dimension of positive attitude indicate
that the attitude toward vaccination is positive. The items in the
sub-dimension of negative attitude are calculated after reversing.
The higher scores in these sub-dimensions indicate less negative
attitude toward the vaccine.*

Data analysis

Data were analyzed with IBM SPSS V23. Whether positive and
negative attitudes had normal distribution according to demo-
graphic characteristics was examined by Kolmogorov Smirnov
and Shapiro Wilk tests. Since the data were compatible with
normal distribution, the effect of demographic characteristics on
positive and negative attitudes was examined using the
MANOVA test. Confidence interval adjusment with Bonferroni

LS5 ) UB'OHU'AUHy

as a result of the MANOVA test was performed to compare the
main effects in multiple comparison tests. Since the number of
chronic diseases and age did not conform to the normal distribu-
tion, the relationship between positive and negative attitudes and
age and the number of chronic diseases was evaluated with the
Spearman rho correlation coefficient. The significance level was
taken as p < .05.

Ethical approval

The present study was confirmed by the Ministry of Health and
approved by the noninvasive ethics committee of Samsun
Training and Research Hospital (no GOKA/2021/1/21).
Participants had provided an informed consent.

Results

A total of 1426 healthcare professional have been reached. The
mean age was 37.2 (min. 20 - max. 81) years and the working
experience was 14 + 10.1 years.

64.3% of participants were female, 44.1% were nurse/mid-
wife and 66.6% were public employees. 70.1% were married,
66.1% have child, 57.5% were living with their spouses and
children and 25.3% had a chronic disease. 32.4% were smokers,
63.5% had a family member who is considered to be at high
risk for COVID-19, 21.3% had a relative who died due to
COVID-19, 77.2% were working with COVID-19 patients dur-
ing the pandemic and 27.4% have recovered from COVID-19
disease (Table 1).



Table 1. Descriptive statistics.

Frequency Percent

Gender

Male 509 35.7

Female 917 64.3
Profession

Nurse/midwife 629 441

General Practitioner 161 1.3

Healthcare Technician/ATT 272 19.1

Dentist 31 2.2

Specialist Physician 186 13.0

Other 147 10.3
Institution

1st Stage Public Health Organization 337 236

2nd Stage Public Health Organization 420 29.5

3rd Stage Public Health Organization 193 13.5

1st Stage Private Health Organization 161 11.3

2nd Stage Private Health Organization 267 18.7

University 48 34
Marital Status

Single 426 29.9

Married 1000 70.1
Having a child

Yes 943 66.1

No 483 339
Living with someone

Parents 201 14.1

Other 35 2.5

Spouse 151 10.6

Spouse and children 820 57.5

Housemate 47 33

Only children 31 22

Alone (I was alone before the pandemic as well) 90 6.3

Alone (I live alone during the pandemic) 51 3.6
Chronic disease

No 1065 74.7

Yes 361 253

Hypertension 141 34

Asthma/COPD 54 13

Diabetes 54 13

Chronic Heart Disease 37 8.9

Obesity 29 7

Cancer 16 39

Chronic Kidney Disease 5 12

Other 201 48.4
Smoking

Yes 462 324

No 964 67.6
Do you have a family member who is considered to be at

high risk for Covid-19 (elderly, chronic illness, children,

disabled etc.)?

Yes 905 63.5

No 521 36.5
Do you have a relative who died due to Covid-19 during

the pandemic?

Yes 304 213

No 1122 78.7
Have you worked/do you work with Covid-19 patients

during the pandemic?

Yes 1101 77.2

No 325 228
Have you recovered from the Covid-19?

Yes 391 274

No 1035 726
Profession Group
Group 1 (Practitioner, Specialist, Dentist) 378 26.5
Group 2 (Nurse/Midwife) 629 441
Group 3 (Healthcare technician/ATT) 274 19.2
Other 145 10.2

Regarding the questions in the sub-dimension of positive
attitude, the rate of response of “I agree/I strongly agree” was
between 40.6% and 54.6%. Regarding the questions in the sub-
dimension of negative attitude, the rate of response of I
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disagree/I strongly disagree” was between 27.5% and 58.9%.
The rate of “I am uncertain” was between 30% and 41.2% The
mean value of the positive attitude dimension was 3.54. The
mean values of 4 items under this dimension varied between
3.29 and 3.64. The Cronbach’s Alpha value of positive attitude
dimension was 0.944. The mean value of the negative attitude
dimension was 3.42. The mean values of 5 items under this
dimension varied between 2.86 and 3.66. The Cronbach’s
Alpha value of negative attitude dimension was 0.801 (Table 2).

The positive and negative attitude scores of males were
higher than women (p < .001, p < .001, respectively). The
mean values of positive and negative attitudes differ based
on the institution (p < .001, p = .002, respectively). The
mean values of positive and negative attitudes differ based
on the presence of child (p < .001, p = .007, respectively).
The mean values of positive and negative attitudes differ
based on the smoking status (p = .002, p < .001, respec-
tively). The mean values of positive and negative attitudes
differ in those with a relative that died due to COVID-19
during the pandemic (p = .019, p = .031, respectively). The
mean values of positive and negative attitudes differ based
on their professions (p < .001, p < .001, respectively).
Marital status, the presence of a chronic disease, the pre-
sence of a family member that is considered to be high risk
for COVID-19, working with the COVID-19 patients and
having recovered from the disease have no significant effect
on both positive and negative attitudes (Table 3).

There was no significant correlation between the number of
chronic diseases and positive attitude and negative attitude
scores. There is a positive correlation between age and both
positive and negative attitudes (r = 0.360; p < .001).

Discussion

Despite the general reliance on vaccines, the majority of health-
care professionals have expressed concern about a new coro-
navirus vaccine. This article has obtained some of the factors
that affect the attitude toward the vaccine administration.

In our study, the half of participants gave positive answers
to questions. The attitude of physicians, males, older people,
those working in public hospitals, those who have children,
those who do not smoke and those with a relative who died due
to the disease was more positive. A study conducted in Congo
has showed that only 27.7% of healthcare professionals said
they would accept the COVID-19 vaccine. Physicians, males
and older people are more willing to get vaccinated.’

A study conducted with healthcare professionals in Los
Angeles has showed that 47.3% of the participants stated that
they were reluctant to get a coronavirus vaccine and 66.5%
intend to delay the vaccination. Physicians have a more posi-
tive attitude than other healthcare professionals.’A study with
healthcare professionals in New Mexico has revealed that 36%
of the participants are willing to get the vaccine as soon as
possible and 56% are uncertain. Vaccine acceptance increases
as age, education status and income increase. Males are more
positive about the vaccination. The vaccine acceptance is
higher among healthcare professionals with chronic medical
problems.”
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Table 2. The distribution of frequency and the reliability analysis of the “attitudes towards the Covid-19 vaccine” scale.

| strongly | | strongly Standard  Cronbach’s
disagree  Disagree Uncertain | agree agree  Mean Deviation Alpha
Positive Attitude 3.54 1.05
1. 1 want my family to get the vaccine developed/to be 92 (6.5) 80 (5.6) 476 377 401 3.64 1.14
developed for this disease. (33.4) (26.4) (28.1)
2. 1 want to get the vaccine developed/to be developed 108 (7.6) 110 (7.7) 450 360 398 3.58 1.19
for this disease as soon as possible. (31.6) (25.2) (27.9)
3.1 think everyone should get the vaccine developed/to 83 (5.8) 98 (6.9) 467 389 389 3.63 1.12 0.944
be developed for this disease. (32.7) (27.3) (27.3)
4. | trust the statements about the vaccine developed/ 108 (7.6) 153 (10.7) 587 373 205 3.29 1.08
to be developed. (41.2) (26.2) (14.4)
Negative Attitude 3.42 0.76
5. The vaccine developed/to be developed may cause 306 534 428 122 36 3.67 0.99
transmission of the disease. (21.5) (37.4) (30) (8.6) (2.5)
6. | think the vaccine developed/to be developed had/ 241 499 503 133 50 3.52 0.99
will have no protective effect. (16.9) (35) (35.3) (9.3) (3.5)
7. The vaccine developed/to be developed is 274 523 530 71 28 3.66 0.91 0.801
dangerous. (19.2) (36.7) (37.2) (5) (2)
8.1 think the effectiveness of the vaccine has not been/ 93 299 512 355 167 2.86 1.08
will not be sufficiently tested. (6.5) (21) (35.9) (24.9) (11.7)
9. | think | can survive the epidemic without getting 247 411 475 229 64 338 1.08
a vaccine. (17.3) (28.8) (33.3) (16.1) (4.5)
Total Scale Score 3.47 0.82 0.913

Opverall, it has been observed that males are more willing to
get vaccinated.”® This may be due to the higher mortality and
morbidity rates in males during the COVID-19 pandemic. The
rates and numbers from China support this conclusion.”'* The
lower rate in females may also be due to that immune
responses are suitable for producing more antibodies."’ The
positive attitude with increasing age may be due to the risk that
the increase in comorbidity has the potential to cause worse
consequences due to the disease.”'* The attitude of physicians
is more positive compared to other healthcare professionals. It
is known that increased education level is associated with
increased vaccine confidence.® It may be necessary to consider
this sequence when organizing in-service trainings.

The safety, effectiveness, and rate of development/validation
have been cited as common concerns on the COVID-19
vaccination.” Before the COVID-19 pandemic, it took an average
of 10-15 years to develop a vaccine. However, with the isolation
of the virus from the first cases of viral pneumonia in China and
making the entire genome available to researchers, the strategies
of developing genetically-based vaccines that can be produced in
a shorter time and cheaper than inactive vaccines such as mRNA,
viral vector which have been intensively researched in the last one
or two decades and their adaptation to SARS-CoV-2 vaccine
development has reduced this time to 12-18 months. In addition,
an unprecedented financial support and the allocation of man-
power for the epidemic, which causes the death of thousands of
people per day and causes life to halt both socially and economic-
ally, has accelerated the vaccine trials.""* These developments are
capable of increasing confidence in vaccines. Similarly, our study
has revealed that the concern on the limited number of trials
about the vaccine is at a considerable level, which causes
a negative attitude toward and uncertainty on the vaccination.
As scientific researches increase, the attitude of healthcare pro-
fessionals may change. However, it is interesting that the vaccine
acceptance rates were much higher (75-90%) in some studies
conducted before the production of vaccines. This suggests that
most doubts have arisen upon the production of vaccine.'*™*¢

Some studies have been conducted on a public level. The
study by Fisher et al. has reported that the COVID-19 vaccine
was accepted at a rate of 67% among adults.'” The study by
Largent et al. has found the vaccine acceptance rate to be
61.4%."® A study in France showed that this rate is 77.6%.°
Although the vaccination has successfully reduced the global
burden of disease and death, the public confidence in vaccines
may be affected by a variety of concerns. The difference of
opinion between the scientists, the spread of voluntary or
involuntary misinformation in social networks, the unfamiliar-
ity of the society with the vaccine, the suspicion of poor vaccine
quality, the delusion that some societies will be destroyed by
sterilization, the idea that the rich will make a secondary gain
and the political climate play a significant role in this issue.'” '
This study on vaccine attitude in healthcare professionals is
valuable. Healthcare professionals are at the forefront of this
war. The study by Carla Felice et al. has showed that 10% of
infected people in Italy are healthcare professionals.*” In addi-
tion, healthcare professionals are considered to be the most
reliable source of vaccine information. However, the studies
show that healthcare professionals have less confidence in the
vaccination of their children, themselves or their patients. As
an example of previous periods in this regard, it is known that
most healthcare professionals did not have the flu vaccine
because of lack of time, they did not feel at risk, they thought
they did not have medical indications for the vaccine, or
because of their concerns about safety and effectiveness.”* >

Vaccine hesitancy has been defined as “a behavior influ-
enced by various factors such as trust, apathy and comfort”.
Healthcare professionals who are hesitant about vaccination
can blow a strong headwind over vaccination decisions. This is
because they may recommend vaccines less frequently to their
patients and/or otherwise undermine confidence and contri-
bute to vaccine hesitancy in the general population.*®™*®
Vaccine hesitations can lead to delays and refusal and some-
times contribute to disease outbreaks.”” One of the most ser-
ious examples is the 2003-04 Northern Nigeria boycott of polio



Table 3. Descriptive statistics and determination of the factors that affect for
positive and negative attitudes based on demographic characteristics.

Positive Negative
Attitude Attitude

Gender
Male 3.76 £ 1.05 3.57 £0.77
Female 341 £1.02 333+0.73

F 2576 4.655

P 0.109 0.031

n? 0.002 0.003
Institution
1st Stage Public Health Organization 3.62+ 1.06® 347 +0.76®
2nd Stage Public Health Organization 3.68 £0.99° 3.52+0.74°
3rd Stage Public Health Organization 329+ 1.06° 3.26 +0.78°
1st Stage Private Health Organization 347 £1.0%  333+076%
2nd Stage Private Health Organization 335+ 1.01%* 3314073
University 3.95 + 1.06° 3.67 +£0.72°

F 2971 2.200

P 0.011 0.052

n? 0.010 0.008
Marital Status
Single 3.23 £1.00 3.23 £ 0.66
Married 367 +1.04 350+0.78

F 2.528 0.230

P 0.112 0.632

n? 0.002 0.000
Having a child
Yes 3.70 £ 1.04 352 +£0.77
No 322+099 321 +0.68

F 8.133 3.934

P 0.004 0.048

n? 0.006 0.003
Living with someone
Parents 332+094 324 +063
Other 345+089 3.16 £ 0.66
Spouse 3.6 £ 1.08 344 +0.75
Spouse and children 3.67+1.04 352+078
Housemate 3.05 + 1.03 3.12 + 0.66
Only children 3.67+1.06 348 +0.73
Alone (I was alone before the pandemic as well) 3.18 + 1.08 3.26 + 0.68
Alone (I live alone during the pandemic) 3.11£099 3.16+0.76

F 1.754 0.407

P 0.093 0.898

n? 0.009 0.002
Chronic disease
Yes 371 £1.05 3.51+£0.77
No 348+1.04 339+0.75

F 1.795 0.227

P 0.181 0.634

n? 0.001 0.009
Do you smoke?

Yes 338 £ 1.06 3.28 £0.75
No 361+1.03 349+0.75
F 2.000 8.726
P 0.157 0.003
n? 0.001 0.006
Do you have a family member who is considered

to be at high risk for Covid-19 (elderly, chronic
illness, children, disabled etc.)?

Yes 3.48 £ 1.04 337 £0.75
No 363+1.06 3.50+0.76
F 0.231 1.803
P 0.631 0.180
n? 0.000 0.001
Do you have a relative who died due to Covid-19

during the pandemic?

Yes 337+1.06 330+0.75
No 358 £ 1.04 345 £ 0.75
F 5.163 4.245
P 0.023 0.040
n 0.004 0.003

Have you worked/do you work with Covid-19
patients during the pandemic?
Yes 350+ 1.06 339£0.77

(Continued)
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Table 3. (Continued).

Positive Negative
Attitude Attitude

No 3.67+£1.00 3.53+0.71

F 3.614 5.160

P 0.058 0.023

n* 0.003 0.004
Have you recovered from the Covid-19?
Yes 343+1.00 337+0.70
No 358+ 1.06 344+0.78

F 0.338 0.199

P 0.561 0.656

n 0.000 0.000
Profession
Group 1 (Practitioner, Specialist, Dentist) 411+0.85° 3.78 + 0.65°
Group 2 (Nurse/Midwife) 325+ 1.03° 3.25+074°
Group 3 (Healthcare technician/ATT) 333+0.95% 3.27 +0.70°
Other 3.67 £ 1.15a 3.50 + 0.85b

F 36.823 24.030

P <0.001 <0.001

n 0.073 0.049

“There is no difference between groups with the same letter in each column.

vaccination, which led to a relapse of the disease. The funda-
mental breakdown in public trust has impacted efforts to
eradicate polio in Nigeria for a long time.’”*' Maintaining
confidence in vaccination depends on the interaction between
vaccines and providers. The attitude of those who govern the
society and the scientists lead the society in this regard.*>
Lazarus et al’s findings show that trust in government is
strongly associated with vaccine acceptance and can contribute
to public compliance with recommended actions.” In addi-
tion, vaccine authorities have attracted attention due to grow-
ing concerns that voluntary COVID-19 vaccination rates will
be insufficient to halt transmission.>* Mandatory vaccination
of the whole society or risky groups, just like the mandatory
childhood vaccinations, can be considered as a suggestion.
There are some limitations in our study. Despite the high
number of participants, a single-city example prevents our study
from being generalized. The online application of the survey may
have restricted the participation of some of the target audience.
There is one type of vaccine in Turkey, and this may affect the
vaccination rate. The facts that the data collection was squeezed
into two months and the uncertainty about the date of arrival of
the vaccine at these dates may have affected the responses. The
interpretation of the collected data of the variables without
comparing them with the control groups that may include non-
healthcare professionals can also be considered as a limitation.

Conclusion

It has been observed that positive and negative attitudes toward
COVID-19 vaccination are almost equally distributed and
some demographic factors affect the attitude. The opinions of
healthcare professionals on the safety and effectiveness of the
vaccine, which are the main elements of the vaccination effort,
may affect the public perception of vaccination. Therefore, it is
essential to understand and address any potential hesitations
before the vaccination is administered. It is clear that there is
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need for more studies on every conceivable topic regarding the
COVID-19 vaccine. Future researchers can use the survey we
use to assess willingness to get COVID-19 vaccinated.
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