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INTRODUCTION
Vaccines are one of the most effective tools used to protect the population.[1] As proven by 
modern medical practices, vaccination is crucial to prevent contagious infections, thereby 
preventing deaths or permanent sequelae caused by these diseases.[2] Besides, vaccination 
provides herd immunity as well as individual immunity. As the number of vaccinated indi-
viduals in the community increases, the possibility of contact of the unvaccinated individuals 
with the agent and the disease's frequency in that society decrease.[3] According to the World 
Health Organization (WHO) report, global immunization prevents 2–3 million deaths a year.[4]

With the emergence of vaccine refusal and hesitation as a concept in recent decades, the 
frequency of vaccine refusal has increased worldwide.[5] Perhaps for this reason, vaccination 
rates have decreased in some regions, and the prevalence of vaccine-preventable diseases 
has increased.[6]

Healthcare professionals are seen as the most trusted advisors in dealing with vaccine hesita-
tions, having the power to influence vaccination decisions.[7] However, it was also stated that 
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clinicians themselves may be adversely affected by vaccine 
hesitations.[8] In a UK study, unvaccinated healthcare pro-
fessionals were more likely to agree with patients' negative 
vaccination decisions, while vaccinated healthcare profes-
sionals believed they should recommend the vaccine.[9]

On January 30, the WHO classified the COVID-19 epidemic 
as an international public health emergency. Soon, CO-
VID-19 cases spread rapidly and were seen in many coun-
tries. Finally, it was reported as a pandemic on March 11, 
2020.[10] The high spread rate of COVID-19 scared and kept 
people isolated and negatively impacted healthcare utili-
zation.[11] During a pandemic, family physicians accomplish 
tasks such as reinforcing public health messages, manag-
ing patients at home, identifying patients in need of hospi-
tal care, and continuing vaccination.[12]  

The hypothesis of the study is, that the concepts around 
vaccination may be affected by the COVID-19 pandemic. 
Therefore, it is aimed to determine the society's vaccina-
tion tendencies from the views of healthcare professionals 
during this period.

METHOD
A repeated cross-sectional study was conducted. Data col-
lection was done in November 2019 and December 2020 
in the Erzurum province of Turkey. The population of the 
study was family physicians working in primary care during 
the study dates. Located in Eastern Anatolia, Erzurum is one 
of the coldest cities in Turkey, with 1900 meters (6233 feet) 
altitude. The population of Erzurum was 762.848 people in 
2019.[13] Since the inclusion of the whole population was 
targeted, no sample size was calculated. In 2019 and 2020, 
the total number of family physicians working in Erzurum 
city were 135 and 134, respectively. The participation rates 
in both study periods were 120 doctors (around 88.9-89.5% 
response rate). Flow diagram of the study is shown in Fig-
ure 1.

Using the study’s keywords, the primary author conducted 
a detailed literature search followed by three team discus-
sions. Another team discussion with an expert panel con-
sisting of pediatricians, family physicians, public health 
specialists, and infectious diseases specialists was per-
formed to modify the study questionnaire to include CO-
VID-19-related items. The initial study data were collected 
with the questionnaire (11 items) handed over to the doc-
tors and collected back one week later. Data for the repeat-
ed study in 2020 were obtained online using Google Forms 
(42 items). The primary outcome variable of the study was 
“What are the factors affecting families in deciding to re-
fuse vaccines?” Other study questions were “What is your 
approach when you face vaccine refusal?” and “What do 
you think are the reasons for vaccine refusal?” Other items 
in 2020 queried participants' views related to the COVID-19 
pandemic and SARS-CoV2 vaccine. Age, duration of the 
profession, and gender were independent variables. The 
Cronbach’s alpha value of the 31-items about COVID-19 in 
2020 was 0.767.

The Statistical Package for the Social Sciences software 
program (SPSS for Windows, Ver. 25.0, Chicago, IL, USA) was 
used for statistical analysis. Data were presented as median 
and 25th-75th percentage for numerical variables and fre-
quency and percentage for categorical data. The suitability 
of variables to normal distribution was evaluated using the 
Kolmogorov-Smirnov test. Categorical variables were com-
pared via the Chi-square test, while numerical variables 
were compared using the Mann-Whitney U test. The statis-
tical significance threshold was considered as p<0.05.

RESULTS
A total of 240 data points were analyzed as the sum of two 
consecutive years in total, where the first 120 (50.0%) came 
from 2019 while the last 120 (50.0%) was 2020’s data. The 
medians of the attendees' ages in 2019 and 2020 were 36.0 
(30.0-43.0) years and 37.0 (29.0-45.0) years, respectively 
(p=0.901). The medians of the participants' durations in 
the profession in 2019 and 2020 were 8.0 (4.0-11.0) years 
and 8.0 (3.0-12.0) years, respectively (p=0.990). Views of the 
family physicians before and after the COVID-19 pandemic 
are summarized in Table 1.

According to 50 (41.7%) of the participants, staying at 
home during the pandemic decreased childhood vaccina-
tions. Additionally, 96 (80.0%) declared that they would 
recommend the COVID-19 vaccine to the population. On 
the other hand, while 25 (20.8%) thought childhood vacci-
nation rates increased with the pandemic, 77 (64.2%) con-
sidered it did not. The rate of those who had a flu vaccine 
was 62 (51.7%). Additionally, 35 (29.2%) of respondents Figure 1. Flow diagram of the study.
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Table 1. Views of the family physicians before and after the COVID-19 pandemic

    Study Year  χ2 p

   2019   2020
   (n=120)  (n=120)

Gender
 Male 66 (55.0)  71 (59.2) 0.425 0.514

 Female 54 (45.0)  49 (40.8)

What is your approach when faced with vaccine refusal?
 It is a personal decision. I do not interfere.

  Yes 20 (16.7)  10 (8.3) 3.810 0.051

  No 100 (83.3)  110 (91.7)

 I ask the patient to sign the vaccine rejection form.

  Yes 96 (80.0)  73 (60.8) 10.581 0.001

  No 24 (20.0)  47 (39.2)

 I submit an official report to my authorities.

  Yes 68 (56.7)  63 (52.5) 0.420 0.517

  No 52 (43.3)  57 (47.5)

 I ensure that a lawsuit is filed under the child protection law

  Yes 5 (4.2)  2 (1.7) 1.324 0.250

  No 115 (95.8)  118 (98.3)

What do you think are the reasons for vaccine refusal? 

 Commercial interests of vaccine companies are at the forefront.

  Yes 53 (44.2)  47 (39.2) 0.617 0.432

  No 67 (55.8)  73 (60.8)

 Vaccines are imported products. 

  Yes 47 (39.2)  48 (40.0) 0.017 0.895

  No 73 (60.8)  72 (60.0)

 Religious reasons (suspected pork content)

  Yes 87 (72.5)  78 (65.0) 1.571 0.210

  No 33 (27.5)  42 (35.0)

 Believing that catching the disease is better than vaccination

  Yes 45 (37.5)  22 (18.3) 10.953 0.001

  No 75 (62.5)  98 (81.7)

 Believing vaccines cause infertility

  Yes 77 (64.2)  64 (53.3) 2.906 0.088

  No 43 (35.8)  56 (46.7)

 Believing that vaccination will cause autism

  Yes 82 (68.3)  68 (56.7) 3.484 0.062

  No 38 (31.7)  52 (43.3)

 Side effects of vaccination

  Yes 63 (52.5)  42 (35.0) 7.467 0.006

  No 57 (47.5)  78 (65.0)

What are the factors influencing families to refuse vaccination?
 Social media 

  Yes 92 (76.7)  56 (46.7) 22.844 <0.001

  No 28 (23.3)  64 (53.3)
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had COVID-19, and 26 (21.7%) believed they would easily 
recover if they caught it. The views of the family physicians 
about COVID-19 and its vaccine are summarized in Table 2.

DISCUSSION
The COVID-19 pandemic has significantly influenced fam-
ily physicians' views on the impact of social media on vac-
cine refusal over time. Besides, the rate of participants who 
think that "the idea, being sick is preferable than vaccina-
tion, causes vaccination refusal in society" has increased. 
Moreover, the proportion of those who wanted to get the 
applicant to sign a vaccine refusal increased significantly. 
In addition, the number of participants who thought that 
unwanted side effects after vaccination was one of the rea-
sons for vaccine refusal increased significantly. According 
to 41.7% of the participants, the decline in the number of 
applications to health institutions due to the pandemic 
had an impacted decreased childhood vaccinations. Be-
sides, 80% declared that they would recommend the CO-
VID-19 vaccine to the population. However, only 65.9% of 
them thought of getting the COVID-19 vaccine. According 
to 85.8% of the participants, vaccination rates of older per-
son have increased with the pandemic. On the other hand, 
while 20.8% thought childhood vaccination rates increased 
with the pandemic, 64.2% considered the opposite. Fur-
thermore, 36.7% stated that the COVID-19 vaccine rejec-
tion rates would be high in Erzurum, and 39.2% expected 
low vaccine refusals in Turkey. Besides, 87.5% of doctors 
believed that there will be people among the registered 
population who will refuse the COVID-19 vaccine. The rate 
of those who had the flu vaccine was 51.7%. Finally, 29.2% 
of respondents had COVID-19, and 21.7% believed they 

would easily recover if they catch it.

The WHO recommends each country taking steps to un-
derstand vaccine hesitation at the local level, to adequately 
respond to these needs and concerns that differ depend-
ing on the cultural, social, and personal beliefs of a particu-
lar region.[14] However, in many countries, there is no sur-
veillance program for vaccine refusal or hesitation. Hence, 
most of the information we have available is retrospective 
and anecdotal.[15] 

The rate of vaccine hesitation or refusal is relatively low in 
most societies.[16] Therefore, when conducting a study on 
this subject, it is necessary to include many people to reach 
a sufficient sample, which in turn, requires high cost and 
labor. On the other hand, since they are in constant con-
tact with thousands of people, healthcare professionals are 
good reflectors for assessing vaccine refusal or hesitation. 
In the current health system of Turkey, routine vaccination 
is only possible after registering with a family physician. 
Also, they play a critical role in helping patients gain a posi-
tive perspective on vaccination. For instance, knowing the 
benefits of immunization with the information that can 
be given by healthcare professionals is a useful strategy 
to prevent vaccine hesitation or refusal.[17] Considering all 
these factors together, family physicians seem as practical 
resources to collect information on public tendencies.

Despite the enormous socio-economic impact of the CO-
VID-19 pandemic, it was determined that not everyone 
would want to get the SARS-CoV-2 vaccine.[17] Taking into 
account that these doctors could play a key role in this is-
sue, the rate of family physicians who would recommend 

Table 1. CONT.

    Study Year  χ2 p

   2019   2020
   (n=120)  (n=120)

 Healthcare workers with anti-vaccine attitudes

  Yes 57 (47.5)  108 (90.0) 50.444 <0.001

  No 63 (52.5)  12 (10.0)

 Anti-vaccine groups on social media

  Yes 88 (73.3)  39 (32.5) 40.153 <0.001

  No 32 (26.7)  81 (67.5)

 Friends and relatives

  Yes 68 (56.7)  87 (72.5) 6.576 0.010

  No 52 (43.3)  33 (27.5)

Data is presented as n (%).

Chi-Square test. 
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Table 2. The views of the family physicians about COVID-19 
and its vaccine

  n (%)

The COVID-19 vaccination will completely end 
the pandemic in the society

 Yes 45 (37.5)

 No 47 (39.2)

 Not sure 28 (23.3)

The decrease in referrals to health institutions 
due to the pandemic has reduced childhood 
vaccinations

 Yes 50 (41.7)

 No 69 (57.5)

 Not sure 1 (0.8)

All vaccines, including the COVID-19, should 
be obligatory

 Yes 60 (50.0)

 No 38 (31.7)

 Not sure 22 (18.3)

The Expanded Vaccination Program place 
liability on Family Physicians

 Yes 28 (23.3)

 No 74 (61.7)

 Not sure 18 (15.0)

In Turkey, only smallpox vaccine is legally 
required

 Yes 68 (56.7)

 No 18 (15.0)

 Not sure 34 (28.3)

Vaccination will disable the implementation of 
other preventive measures (mask, distance, 
hygiene) in the pandemic

 Yes 69 (57.5)

 No 39 (32.5)

 Not sure 12 (10.0)

COVID-19 vaccination will be free of charge 
in Turkey

 Yes 103 (85.9)

 No 1 (0.8)

 Not sure 16 (13.3)

To ensure herd immunity, 100% vaccination 
rates should be reached in the society

 Yes 44 (36.7)

 No 68 (56.7)

 Not sure 8 (6.6)

Refusal of the COVID-19 vaccine will not impose 
liability on the family physician

 Yes 84 (70.0)

 No 21 (17.5)

 Not sure 15 (12.5)

Table 2. CONT.

  n (%)

Would you recommend the COVID-19 vaccine to 
the population you are responsible for?
 Yes 96 (80.0)
 No 7 (5.8)
 Not sure 17 (14.2)
In my registered population, some people will 
refuse the COVID-19 vaccine
 Yes 105 (87.5)
 No 12 (10.0)
 Not sure 3 (2.5)
The COVID-19 vaccination should be promoted 
by community leaders
 Yes 101 (84.2)
 No 6 (5.0)
 Not sure 13 (10.8)
Vaccinating healthcare professionals will 
increase community compliance with the 
COVID-19 vaccination
 Yes 96 (80.0)
 No 11 (9.2)
 Not sure 13 (10.8)
COVID-19 is an occupational disease for 
healthcare professionals
 Yes 113 (94.2)
 No 6 (5.0)
 Not sure 1 (0.8)
It is the right decision to first administer the 
COVID-19 vaccine to healthcare professionals
 Yes 88 (73.3)
 No 29 (24.2)
 Not sure 3 (2.5)
Would you volunteer for phase studies of 
COVID-19 vaccines under development?
 Yes 29 (24.2)
 No 73 (60.8)
 Not sure 18 (15.0)
Are you going to get vaccinated against the 
COVID-19 vaccine?
 Yes 79 (65.9)
 No 13 (10.8)

 Not sure 28 (23.3)

Would you prefer a locally produced vaccine?

 Yes 76 (63.3)

 No 20 (16.7)

 Not sure 24 (20.0)

Does the protection level of the vaccine affect 
your vaccination decision?

 Yes 94 (79.0)

 No 20 (16.8)

 Not sure 5 (4.2)
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the COVID-19 vaccine in our study was considered low. 
Moreover, the number of doctors who stated that they will 
have the COVID-19 vaccine was less than this proportion. 
Although it is expected that some doctors may not be vac-
cinated because they think they already had the COVID-19 
disease, these rates are not sufficient for a group serving as 
role models to society.

With the widespread use of the internet, most people have 
access to information from non-reliable sources. According 
to a study, more than 80% of internet users were looking 
for health issues, and 16% of them were related to vaccines.
[18] Also, people regularly share vaccine information on so-
cial media platforms, and the anti-vaccination movement 
is using social media as a tool. Besides, a growing number 
of people (especially young ones) get most of their news 
from social media.[19] Additionally, in a case-control study 
conducted by Salmon et al., it was shown that individuals 
have difficulty determining which of the multiple sources 
of information on social media are reliable.[20]

It was claimed that due to social media, where messages 
can spread very quickly without editorial supervision, mea-
sles-mumps-rubella vaccination rates decreased, leading 
to an increase in measles cases.[21,22] In line with previous 
studies, our study demonstrated a significant impact of 
social media on vaccine refusal. Moreover, the COVID-19 
pandemic has amplified this effect. We think staying home 
during the pandemic increases the use of social media. 
Therefore, they are more affected than before.

It has been observed that whether the information is right 
or wrong does not significantly differ in terms of the speed 
of its spread in social media.[23] Besides, infodemic, which 
has become widespread on social media during the CO-
VID-19 pandemic, may lead to COVID-19 treatment and 
vaccine compliance problems.[23,24] Consistent with the 
literature, most of our participants stated that infodemic 

Table 2. CONT.

  n (%)

Does the production technology of the vaccine 
for COVID-19 (Inactivated vaccine, mRNA vaccine) 
affect your vaccination decision?
 Yes 78 (65.0)
 No 30 (25.0)
 Not sure 12 (10.0)
There is no need to vaccinate people who had 
COVID-19
 Yes 37 (30.8)
 No 64 (53.4)
 Not sure 19 (15.8)
COVID-19 vaccine should not be administered 
to populations over the age of 65.
 Yes 5 (4.2)
 No 103 (85.8)
 Not sure 12 (10.0)
Babies and children should be a priority for 
COVID-19 vaccination
 Yes 5 (4.1)
 No 98 (81.7)
 Not sure 17 (14.2)
The pandemic has increased the interest of 
people in the community for vaccines
 Yes 103 (85.8)
 No 14 (11.7)
 Not sure 3 (2.5)
Childhood vaccination rates have increased 
with the pandemic
 Yes 25 (20.8)
 No 77 (64.2)
 Not sure 18 (15.0)
Adult vaccination rates have increased with 
the pandemic
 Yes 103 (85.9)
 No 16 (13.3)
 Not sure 1 (0.8)
Only the COVID-19 vaccine should be required 
by law
 Yes 30 (25.0)
 No 68 (56.7)
 Not sure 22 (18.3)
Like the flu vaccine, the COVID-19 vaccine will 
be repeated every year
 Yes 73 (60.9)
 No 16 (13.3)
 Not sure 31 (25.8)
COVID-19 vaccine-refusal rates will be low 
in Turkey.
 Yes 47 (39.2)
 No 54 (45.0)
 Not sure 19 (15.8)

Table 2. CONT.

  n (%)

COVID-19 vaccine-refusal rates will be high 
in Erzurum

 Yes 44 (36.7)

 No 47 (39.2)

 Not sure 29 (24.1)

The concept of infodemic is a risk for vaccination

 Yes 72 (60.0)

 No 13 (10.8)

 Not sure 35 (29.2)
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adversely affected people, which may be attributed to the 
growth of social media.

Increased adult vaccination rates during the COVID-19 
pandemic is one of the remarkable findings of the study. 
The belief among adults on vaccinations preventing the 
severe course of COVID-19 disease (for example, influenza 
vaccine) may have influenced this result.[25] Due to the in-
terest in adult vaccines, the Ministry of Health of Turkey 
changed flu vaccination priorities.[26]

In a study with primary healthcare providers in the USA, 1 
in 10 healthcare providers reported that 10% of applicants' 
parents refused the vaccine.[27] In our study, the proportion 
of doctors asking parents who refused the vaccine before 
and after the COVID-19 pandemic to sign a form was higher 
than the 31% reported in the above study. However, data 
from our research found that doctors tended to be more 
reluctant and protective during the COVID-19 pandemic. 
Compared to 2019, the proportion of those who sufficed 
with a vaccine refusal signature instead of providing de-
tailed counseling increased significantly in 2020. The in-
creased workload due to the pandemic or not wanting to 
spend too much time with the applicant to avoid contami-
nation may have contributed to this outcome. 

This study had some limitations. Although most of the re-
peated survey participants were the same, no matching 
of the responses could be done due to ethical consider-
ations. The lack of a well-studied instrument for data col-
lection was considered as another limitation. Also, due to 
the COVID-19 outbreak, the data of the second study were 
obtained online.

CONCLUSION
The main outcome from this study is, that the COVID-19 
pandemic has significantly influenced family physicians' 
views on the impact of social media on vaccine refusal. Yet, 
the influence of the social media is not always positive in 
terms of increasing the vaccination numbers or introduc-
ing the benefits of the vaccination in general, instead, it is 
now numerically highlighted that the negative effects are 
also indispensable. There should be better communica-
tion channels concerning the broad benefits of immuniza-
tion, and this should be part of the education programs of 
health professionals.
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