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ABSTRACT Objective: The aim of the study is to investigate how distrust
in the health system affects vaccine hesitancy and to explain the relationship
between these two variables. The study aims to contribute to the determi-
nation of effective strategies in the fight against vaccine hesitancy. Material
and Methods: Within the scope of the study, the questionnaires collected
from 444 people over the age of 18 living in Istanbul were included in the
analysis. In the survey, in addition to demographic information, Distrust in
Health Systems, Vaccine Hesitation and Social Media Confirmation/Trust
Scales were used. Frequency analysis was used to determine the sociode-
mographic characteristics of the participants. The participants' vaccine hes-
itancy and perception of trust in the health system were determined by means
of mean and standard deviation. The relationship between the variables was
revealed by correlation and multiple regression analyses. Results: The re-
lationship between vaccine hesitancy and distrust in the health system was
found to be moderate at r=-0.345 (p=0.00<0.05). In the analysis, a signifi-
cant negative relationship was found between vaccine hesitancy and distrust
in the health system. According to the regression analysis results, 11.7% of
the change in vaccine hesitancy levels is explained by distrust in health sys-
tems. The total vaccine hesitancy scores of the participants showed signifi-
cant differences according to age. Conclusion: The study found that as trust
in the health system increases, vaccine hesitancy also increases. The im-
portance of reliability and transparency of health systems in combating vac-
cine hesitancy was emphasized. It was determined that vaccine hesitancy
scores showed significant differences according to age. It showed that vac-
cine hesitancy may be at different levels among different age groups and
therefore vaccination campaigns and communication strategies should be
adapted according to age.

Keywords: Vaccine hesitancy; health systems;
coronavirus disease-2019

OZET Amag: Calismanin amaci, saglik sistemine olan giivensizligin agt
tereddiitliigiinii nasil etkiledigini arastirmak ve bu iki degisken arasindaki
iliskiyi agiklamaktir. Calisma, as1 tereddiitiiyle miicadelede etkili stratejile-
rin belirlenmesine katkida bulunmayi amaglamaktadir. Gereg ve Yontem-
ler: Calisma kapsaminda istanbul ilinde yasayan 18 yas iistii 444 kisiden
toplanan anketler analizlere dahil edilmistir. Ankette demografik bilgilerin
yani sira Saglik Sistemlerine Giivensizlik, Asi Tereddiitii ve Sosyal Medya
Teyit/Giiven Olgeklerinden faydalanilmistir. Katilimetlarin sosyodemogra-
fik 6zelliklerini belirlemek i¢in frekans analizinden faydalanilmistir. Kati-
limcilarin as1 tereddiitligii ve saglik sistemine giivensizlik algilari ortalama
ve standart sapma ile belirlenmistir. Degiskenler arasindaki iliski korelasyon
ve ¢oklu regresyon analizleri ile ortaya konulmustur. Bulgular: Asi tered-
ditlagii ve saglik sistemine olan giivensizlik arasindaki iliski diizeyi orta
seviyede ¢ikmistir r=-0,345 (p=0,00<0,05). Analiz sonucunda as1 tereddiit-
ligii ve saglik sistemine giivensizlik arasinda istatistiksel olarak anlamli ne-
gatif bir iligki bulunmustur. Regresyon analizi sonuglarma gore as1 tereddiitii
diizeyindeki degisim %11,7 oraninda saglk sistemlerine giivensizlik tara-
findan agiklanmaktadir. Katilmceilarin a1 tereddiidii toplam puanlari yasa
gore anlamli farklilik gostermistir. Sonug¢: Calismada, saglik sistemine du-
yulan giivensizlik arttikga, as1 tereddiitii diizeyinin de arttig1 goriilmiistiir.
Calisma, as1 tereddutliigii ile miicadelede saglik sistemlerinin giivenilirligi
ve seffafliginin 6nemini vurgulamistir. Asi tereddiitii puanlarinin yasa gore
istatistiksel olarak anlamli farklilik gosterdigi belirlenmistir. Bu bulgu, farklt
yas gruplari arasinda as1 tereddiitiiniin farkl diizeylerde olabilecegini ve bu
nedenle as1 kampanyalari ve iletisim stratejilerinin yasa gore ozellestiril-
mesi gerektigini gostermistir.

Anahtar Kelimeler: Asi tereddiitii; saglik sistemleri;
koronaviriis hastaligi-19
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One of the important contributions of public
health studies is vaccination services. Reducing the
morbidity and mortality rates of many infectious dis-
eases becomes possible with the help of vaccination
services. The complete eradication of smallpox
worldwide is an example of the importance of vacci-
nation services.' In order for vaccination services to be
successful, which will help reduce the spread and inci-
dence of diseases as a preventive health service, vacci-
nation programs can be achieved at a high level of
acceptance by the society.! Although countries have
made many efforts to achieve individual and collective
benefits, the concerns of some people or groups reduce
vaccination rates, despite the safety of vaccination pro-
grams and the need for vaccination programs. Concern
about vaccination programs started with the smallpox
vaccine introduced in the 18" century and continued
until our time.> Nowadays, the concept of vaccine hes-
itancy has shown itself again with the the coronavirus
disease-2019 (COVID-19) pandemic.

The Strategic Advisory Group, Vaccine Hesi-
tancy Working Group of the World Health Organi-
zation defined vaccine hesitancy as a behavior that
various factors such as problems with trust (in the
vaccine and/or provider), complacency or postpone-
ment (not believing in the necessity of the vaccine,
not being able to evaluate the vaccine), accessibility
(ease) can affect.’ Some individuals with vaccine hes-
itancy may have concerns about vaccines even if they
accept all vaccines, while others may reject vaccines,
postpone the vaccine or vaccine doses, or some indi-
viduals may reject all vaccines.*

In recent years, there has been a significant ex-
perience with vaccine hesitancy with COVID-19 pan-
demic. COVID-19 vaccines have been swiftly
developed and authorized for use under the influence
of advances in scientific knowledge and develop-
ments in medical technologies, and have demon-
strated safety and effectiveness in preventing the
onset of the disease.” However, although its effec-
tiveness and safety have been proven, there have been
reports that a high percentage of people report that
they are hesitant about vaccines. When looking at the
literature, it is noteworthy that hesitancy is expressed
due to reasons such as COVID-19 vaccines not being
effective and safe, having side effects, and the rapid
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production of the vaccine.*® At the same time, fac-
tors such as information pollution on social platforms
regarding COVID-19 vaccines and the spread of con-
spiracy theories are also seen as reasons for hesita-
tion. On the other hand, insufficient knowledge of
healthcare professionals about vaccination services
or insufficient advice given to patients, distrust of
pharmaceutical companies, concerns about health
policies established by the government, and contra-
dictory statements of scientists are among the main
factors of vaccine hesitancy.’

The trust of a community in the health system is
crucial in the process of determination of the demand
of health services and its utilization. The effective-
ness of the health system impacts the utilization of
health services. A robust health system is character-
ized by its capacity to achieve sufficient service cov-
erage and maintain quality care, which relies on
factors like financing, information systems, gover-
nance, and the capacity of human resources.!” Trust
can often be defined as an expectation that an indi-
vidual can trust the communication or actions of an-
other.!" Trust, through relational arrangements, can
play a vital role in the interventions and future ac-
tions of the healthcare system, which may include
some risk elements and to which healthcare providers
and community members depend. Trust, whether at
the community or individual level, significantly in-
fluences the demand and acceptance of vaccines, is a
cornerstone of public health. Thus, health systems
must guarantee safe and sufficient delivery of vac-
cines, along with accurate communication of vacci-
nation services and information to the public.'

I MATERIAL AND METHODS
PURPOSE OF THE STUDY

The study aimed to assess the impact of distrust in
the healthcare system on COVID-19 vaccine hesi-
tancy and to explore the relationship between them.
Additionally, it was aimed to examine the factors
which affect vaccine hesitancy.

UNIVERSE AND SAMPLING

The study’s population includes all individuals aged
18 and above residing in Istanbul. Different figures
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were obtained for individuals over the age of 18 in
[stanbul. Therefore, in order to avoid any errors in the
sample size, the sample size calculation was made
using the sample size formula, which is valid for
cases where the population is unknown. The formula
applied is as follows:

“Sample size=(z value)*xpx(1-p)/(margin of error)?”
According to this
zZ value=1.96 p=0.50
Margin of error=5% and evaluated in the formula.
For sample size=(1.96)*x<0.5%(1-0.5)/(0.05)?

= 3.8416x0.25/0.0025

= 384.16 was reached.

By adding 10% margin of error to the number
384, the number 422 was considered sufficient for the
sample of the study. By adding 10% wastage to the
number 384, the number 422 was deemed sufficient
for the sample of the study. The sample consisted of
444 people randomly selected from this universe and
participating in the survey. Although the sample size
was initially determined as 422 people, 444 people
were reached as a result of random participation dur-
ing the survey process, and this did not affect the re-
sults of the study, although it increased the power of
the analysis. In the survey, in addition to demo-
graphic information, Distrust in Health Systems, Vac-
cine Hesitation and Social Media Confirmation/Trust
Scales were used.'” The data of the research was col-
lected between 1 September 2022 and 10 December
2023.

DATA COLLECTION TOOLS

This study employed face-to-face interviews as the
data collection method. The questionnaire utilized
comprises three sections. The first part includes sur-
vey questions aiming for personal information (age,
gender, level of education, marital status, level of
monthly income) and general perspective on COVID-
19 vaccines (COVID-19 vaccination status, attitude
towards vaccination of COVID-19, recommenda-
tion of the COVID-19 vaccine to family or friends,
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self-definition regarding the vaccine). Secondly, the
Vaccine Hesitancy Scale (VHS) was used, and
thirdly, the Health System Distrust Scale (HSDS)
was used.

VHS; The scale, which is designed by Luyten et
al. and adapted to Turkish by Y1ilmaz et al. comprises
a total of two dimensions and 9 items: “lack of trust”
and “risks”.!*!* Ttems 5 and 9 in the risks dimen-
sion are reverse scored. On the scale, an increase in
the score demonstrates that hesitancy towards vac-
cines has decreased. The scale is a 5-point Likert
type (1: strongly disagree and 5: strongly agree). In
addition, increasing scale scores indicate that vac-
cine hesitancy is decreasing. Yilmaz et al.'* As a
result of the analysis adapted to Turkish by, the
Cronbach’s Alpha coefficient of the vaccine hesi-
tancy scale was stated to be 0.87, which was found
to be 0.90 in this study.

The scale, which is designed by Rose et al. and
adapted to Turkish by Yesildal et al. comprises a total
of 10 items and a single dimension.'>!® Ttems 2, 8 and
9 in the scale are reverse scored. The scale is a 5-point
Likert type with 1 for strongly disagree and 5 for
strongly agree. As the score on the scale increases,
distrust in the health system increases. As a result of
the analysis adapted into Turkish by Yesildal et al.
the health system distrust scale’s Cronbach Alpha co-
efficient was stated as 0.78, and in this study, which
was found to be 0.86.'¢

ANALYSIS OF DATA

The data of the study were analyzed using SPSS
22.0 (IBM, Armonk, NY, USA) statistical software.
Analysis of frequency was employed to ascertain
the sociodemographic characteristics of the partici-
pants. Based on participants’ descriptive character-
istics, to examine differences in levels of scale,
independent groups t-test, one way analysis of vari-
ance (ANOVA), and post hoc (Tukey, LSD) analyses
were conducted. Participants’ perceptions of vaccine
hesitancy and trust in the healthcare system were de-
termined using mean and standard deviation. The re-
lationship between variables was revealed by
correlation and multiple regression analyses. Kurto-
sis and skewness values were assessed to ascertain
the normal distribution of the research variables.
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ETHICAL ASPECT OF THE STUDY

Prior to commencing the study, ethical approval was
obtained from the Marmara University, Health Sci-
ences Institute Directorate Ethics Committee (date:
June 24, 2022, no: 309824). Moreover, participants
provided consent after being presented with the in-
formation form. The study adhered to the principles
that were outlined in the Declaration of Helsinki.

I RESULTS

65.3% of the participants in the study consisted of
women and 34.7% were men. 54.5% of the partici-
pants are married. It was found that 47.5% of the par-
ticipants were 30 years old and under. 30.0% of the
participants stated that they had a Bachelor’s degree.
While 23% of the participants stated that they had no
income, 9.2% stated that they had an income of less
than 8,500 TL. 90.5% of the participants stated that
they had received the COVID-19 vaccine. When their
COVID-19 vaccines are taken into consideration, it
was found that 88.8% had BioNTech (Germany with
USA collabration) vaccines and 2% had Sinovac
(China) and BioNTech vaccines (Table 1).

The descriptive analyzes conducted in the study
shows that the participants’ total “vaccine hesitancy”
average was determined as 26.599+6.718, “lack of
confidence” average was 20.687+7.020, and “risks”
average was determined as 6.088+2.159 (Table 2).
The average “general distrust in health systems”
average of the participants was determined as
3.126+0.649 (Table 2).

In analyzing the variations in scale levels based
on participants’ descriptive characteristics, indepen-
dent groups t-test, one-way analysis of variance
(ANOVA), and post hoc (Tukey, LSD) analysis re-
vealed significant differences in the total vaccine hes-
itancy scores among participants based on age
(F=5.686; p=0.001<0.05). It was concluded that the
total vaccine hesitancy scores of those aged 51 and
over were higher than the total vaccine hesitancy
scores of those aged 30 and under (p<0.05), and the
total vaccine hesitancy scores of the ones aged 51 and
over exceeded the total vaccine hesitancy scores of
those between the ages of 31-40 (p<0.05). It was found
out that the total vaccine hesitancy scores of those aged
30 and under were higher than the total vaccine hesi-
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TABLE 1: Participants’ distribution based on descriptive

characteristics.

Groups Frequency(n)  Percentage (%)
Sex

Male 154 34.7

Female 290 65.3
Marital status

Single 202 455

Married 242 54.5
Age

30 and under 21 475

31-40 162 36.5

41-50 49 1.0

51 and above 22 5.0
Educational status

High school 120 27.0

Associate degree 122 275

Undergraduate 133 30.0

Graduate 69 15.5
Monthly Income

Less than 8500 41 9.2

8500-15000 147 33.1

15001-20000 83 18.7

20001-25000 27 6.1

25001 and above 43 9.7

No Income 103 232
Status of getting COVID-19 vaccination

Yes 402 90.5

No 42 9.5
COVID-19 vaccination

Sinovac 43 10.7

BioNTech 357 88.8

Sinovac ve BioNTech 2 0.5

TABLE 2: Average scores on vaccine hesitancy and
distrust in health systems.

n X SD
Vaccine hesitancy total 444 26.599 6.718
Lack of trust 444 20.687 7.020
Risks 444 6.088 2.159
Distrust in health systems general 444 3.126 0.649

SD: Standard deviation.

tancy scores of the ones aged 41-50 (p<0.05), and the
total vaccine hesitancy scores of those aged 51 and
over were exceeded the total vaccine hesitancy scores
of those aged 41-50 (p<0.05) (Table 3).

Univariate analyses conducted as part of the
study revealed a significant difference in vaccine hes-
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TABLE 3: Differentiation of vaccine hesitancy scores
according to descriptive characteristics.
Demographic Characteristics n  Vaccine Hesitancy Total
Sex X+SD
Male 154 25.85146.901
Kadin 290 26.997+6.596
tvalue -1.715
p value 0.087
Marital status X+SD
Single 202 26.654+6.111
Married 242 26.554+7.197
tvalue 0.156
p value 0.875
Age X+SD
30 and under 21 27.000£7.215
31-40 162 26.074+6.300
41-50 49 24.551+4.813
51 and above 22 31.182+6.215
F= 5.686
p value= 0.001
Post hoc= 4>1.4>2.1>3. 4>3 (p<0.05)
Educational level X+SD
High school 120 27.150+6.637
Associate degree 122 26.262+7.174
Undergraduate 133 25.857+6.150
Graduate 69 27.667+6.995
F= 1.498
p value= 0.214
Monthly income X+SD
Less than 8,500 41 25.95146.111
8,500-15,000 147 26.524+6.752
15,001-20,000 83 26.41046.815
20,001-25,000 27 25.18546.102
25,001 and above 43 28.000+7.728
No income 103 26.903+6.558
F= 0.746
p value= 0.589
Status of getting COVID-19 vaccination X+SD
Yes 402 26.978+6.715
No 42 22.976+5.629
tvalue= 3.726
p value= 0.000

SD: Standard deviation

itancy based on COVID-19 vaccination status.
(p<0.05) (Table 3).

It has been seen that the overall vaccine hesi-
tancy scores of the participants did not significantly
differ with other variables (sociodemographic vari-
ables) (p>0.05) (Table 3).

“Results of post hoc analysis (p<0.05)

4>1: The age group of 51 and over is signifi-
cantly higher than the age group of 30 and under.

4>2: 51 and over age group is significantly
higher than 31-40 age group.

1>3: The age group 30 and below is signifi-
cantly higher than the age group 41-50.

4>3: 51 and over age group is significantly
higher than 41-50 age group.

In this way, the results in the Post hocanalysis
are aligned with the ranking indicated in the table.”

Correlation analysis was performed to investi-
gate if there was a statistically significant relation-
ship between the two variables of distrust in
healthcare systems and vaccine hesitancy. The anal-
ysis indicated a correlation coefficient of r=-0.345
(p=0.00<0.05) between total of these two variables
(Table 4).

The analysis of regression presented that distrust
in the health system has a statistically significant neg-
ative effect on vaccine hesitancy (F=59.911; p<0.05).
In this context, as the participants’ distrust increases,

TABLE 4: Correlation analysis results.

Distrust in health Asivaccine Lack of
systems general hesitancy total trust  Risks

Distrustin health  rvalue 1.000

systems general p value 0.000

Vaccine hesitancy  rvalue -0.345* 1.000

total p value 0.000 0.000

Lack of trust rvalue -0.228* 0.952** 1.000
p value 0.000 0.000 0.000

Risks rvalue 0.335** -0.017 0.290*  1.000
p value 0.000 0.716 0.000  0.000

*p<0.05, **p<0.01

TABLE 5: Effects of distrust in healthcare systems on vaccine
hesitancy.

Unstandardized Standardized

coefficients  coefficients
Independent variable B SE R tvalue pvalue
Stable 37.784 1476 25.603  0.000

Distrust in Healthcare Systems  -3.578  0.462 -0.345 -7.740  0.000

Dependent variable=vaccine hesitancy. R=0.345; R2=0.117; F=59.911; p=0.000;
Durbin Watson Value=1.177
B: Beta coefficient; SE: Standard error; B: Beta-standardized coefficient.
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their perception of vaccine hesitancy decreases
(F=59.911; p=0.000<0.05) (Table 5). 11.7% of the
total change in the level of vaccine hesitancy is ex-
plained by distrust in healthcare systems. Besides, the
level of vaccine hesitancy is increased by distrust in
healthcare systems.

I DISCUSSION

As of the 1% week of February 2024, more than 774
million cases of COVID-19 have been confirmed
globally, resulting in over 7 million confirmed deaths.
Specifically, by February 4, 2024, the global count
stood at over 774 million confirmed cases with the
deaths over 7 million. After that pandemic period,
transition to normal life took place with the imple-
mentation of COVID-19 vaccinations. However, this
process has also led to intense discussions on vaccine
hesitancy. As a matter of fact, the success of a vac-
cine application is determined by the rate of popula-
tion acceptance of the wvaccine.” The global
COVID-19 crisis may have a serious effect on public
distrust in health authorities, medicine and science,
depending on the intensity of the socio-economic and
health consequences.* For this reason, the study ex-
amined the relation between people’s distrust of the
healthcare system and vaccine hesitancy, and whether
vaccine hesitancy differs according to various de-
scriptive factors.

It was determined that the vaccine hesitancy
scores of the participants differed significantly ac-
cording to age. According to the analysis results,
those aged 30 and under have higher vaccine hesi-
tancy perceptions. In a study by Giilmez et al. the
“trust” factor was discussed as a factor affecting vac-
cine hesitancy and it was concluded that within the
framework of the age factor, the trust problem was
more common in participants in the 18-25 age group
than in participants in the 36-45, 46-55, 66 and over
age groups.'” In Okubo et al.’s study, it was con-
cluded that the difference in perception of vaccine
hesitancy between young participants and the elderly
was more than double.'® The study revealed that in-
dividuals aged 15-39 exhibited a greater perception of
vaccine hesitancy, whereas elder participants were
more inclined to mention the risk of serious disease
compared to younger ones. This observation aligns
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with findings from a separate study by Shih and col-
leagues, which noted a higher tendency for vaccine
hesitancy among younger age groups, indicating a
prevalent trend of COVID-19 vaccine refusal.”” It was
determined that the vaccine hesitancy scores of the
participants showed a significant difference accord-
ing to age and were found to be consistent with other
studies in the literature. The findings of the study em-
phasize that strategies for vaccination practices should
be organized taking into account age groups.

The analysis of the study presented that the par-
ticipants generally experienced a moderate level of
vaccine hesitancy 26.599+6.718 and a moderate level
of distrust in the health system 3.126+0.649. The
study analyzed the relationship between these two
variables, finding a correlation between them. The
analysis revealed that vaccine hesitancy also in-
creased as distrust in the healthcare system increased.
Similarly, Turhan et al. mentioned in their study
about the existence of a relationship between distrust
in the healthcare system and vaccine hesitancy.”” On
the other hand, Ebrahimi et al. concluded that trust in
health authorities regarding vaccination is associated
with lower incidence of vaccine hesitancy.?! Addi-
tionally, Nowak et al. examined the relationship be-
tween the decision on childhood vaccinations and
trust in medical providers, and found a relationship
between trust and the decision to vaccinate.” It has
been determined that distrust in health systems in-
creases the level of vaccine hesitancy. Similarly,
Ozawa et al. expressed in a study that although vac-
cination services are available, factors such as the
perception of weakness of the health system, espe-
cially after a shock, and distrust in the health system
are effective on vaccine use.'” In the study, an exam-
ple was given as the Ebola virus put pressure on the
weak health system, reducing the quality of basic
health services, and as a result, there was a decrease
of more than 20% in the rate of child vaccination in
health facilities, and it was emphasized that the use of
vaccines would be delayed due to distrust in the
health system.'” Simultaneously, Liu et al. investi-
gated the impact of distrust in the government on hes-
itancy of vaccine and discovered that trust lowered
vaccine hesitancy.” Similarly, Ozer et al. observed
in their research that a rise in the perception of dis-
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trust in the healthcare system led to a statistically sig-
nificant increase in vaccine hesitancy.?* It was ob-
served that the findings in the literature supported the
findings of the study. It was supported by the litera-
ture and the findings of the study that the concept of
vaccine hesitancy should not be considered indepen-
dently of distrust in the health system. Therefore, the
idea that distrust in the health system should also be
reduced in order to reduce negative factors such as
hesitation and suspicion against vaccination is im-
portant. The findings of the study show that the rela-
tionship between these two variables should be taken
into consideration in determining public health strate-
gies and implementing health policies.

I CONCLUSION

According to the study results, the participants ex-
hibited a moderate level of vaccine hesitancy and dis-
trust in the healthcare system. Additionally, it was
concluded that an increase in distrust in the health-
care system corresponds to higher levels of vaccine
hesitancy. The perception created in society by the
rapidly developed COVID-19 vaccines in the pan-
demic period has resulted in an increase in distrust in
the healthcare system, and therefore it has resulted in
a strengthening of the perception of vaccine hesi-
tancy. This increases the risk of vaccine-preventable
diseases occurring in the future.

Based on the study results, it is suggested that
policies and practices should be developed by health-

care system actors to reduce distrust in the healthcare
system and reduce the perception of vaccine hesi-
tancy. In this context, it is important to adopt more
transparent practices in communication with the so-
ciety, reduce uncertainties and create a bond of trust
between the health system and the society. It is
thought that these steps will contribute to an effec-
tive response to vaccine hesitancy that may occur in
the future.
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