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ABSTRACT

Purpose of the study Achieving high COVID-19
vaccination rates is a key public health challenge. The
study aims to investigate factors determining COVID-19
vaccine hesitancy and adherence to prevention measures,
in German adults.

Study design This cross-sectional study was conducted
in Germany, from 21 February 2021 to 3 April 2021,
during the strict lockdown period of the third COVID-19
wave. A total of 2029 adults (75.3% women and

median age 38 years) participated in an online survey.
Participants completed a questionnaire assessing
sociodemographic and anthropometric characteristics,
adherence to COVID-19 prevention measures and
willingness to vaccinate. Health literacy (HL), perceived
stress, life satisfaction and adherence to Mediterranean
diet (MD) were also assessed. Multiple linear and logistic
regression analysis were employed.

Results The median score of COVID-19 adherence to
the prevention measures tool, was 23.08 (3.83) (range
1-35). A total of 57.5% of the participants were willing
to vaccinate against COVID-19, 12.1% were unwilling
and 30.4% were undecided. Linear regression analysis
revealed that women, obese participants, those with a
chronic disease and those willing to vaccinate, reported
higher adherence to prevention measures. Older age,
higher levels of HL, life satisfaction and adherence to MD
were also positively associated with higher adherence.
Logistic regression revealed that being a woman
decreases the odds of having the willingness whereas,
older age, higher education and adherence to measures,
increase the odds of willingness to vaccinate.
Conclusion The results of the study could be used by
practitioners, researchers and policy-makers working in
the field of prevention and management of COVID-19.

INTRODUCTION

COVID-19 is a major threat to public health. Adher-
ence to the prevention measures of COVID-19
and adequate vaccination levels of the population
are undoubtedly the main means for managing
the disease, till today.! ? In addition, the recurrent
mutations of the virus renters the management of
the disease, both in terms of prevention and treat-
ment, more and more challenging. SARSCoV-2 is a
highly transmissible virus, and in order for the chain
of transmission to be broken, the vast majority of
the population needs to be vaccinated.>™ There is,
however, a growing body of evidence that vaccina-
tion rates are low in many parts of the world and
vaccine hesitancy is emerging as a major barrier to
tackling the recurrent waves of the pandemic.?*” In
a recent study, almost half of the adult population

in Germany reported that they were hesitant to
vaccinate against the SARS-CoV-2.8 It is important
to note that in 2019, vaccine hesitancy, in general,
has been identified by WHO as one of the top 10
threats to global health.’

Low levels of health literacy (HL) are often
linked with ill-health and they constitute an
emerging field for health research, policy and prac-
tice, worldwide. More specifically, studies suggest
that HL is a stronger predictor of health than age,
income, employment, education and race, can
lead to premature death and it is also a modifiable
risk factor.'®? HL is defined as the set of cogni-
tive and social skills that determine the motivation
and ability of individuals to access, understand and
use information in a way that promotes and main-
tains good health.” Serensen et al, report that HL
is a multidimensional concept that includes moti-
vations, skills and knowledge required to access,
understand, evaluate and implement health-related
information for individuals, be able to make deci-
sions about prevention, care and health promotion,
to achieve optimal quality of life throughout their
lives."* HL is a key factor in good health and is also
associated with inadequate use of public health and
primary healthcare services, low participation in
preventive screening and vaccination programmes,
high rates of hospitalisation.”™®

Throughout the course of the COVID-19
pandemic, HL has proven to be, as expected, an
essential, potentially life-saving determinant of
health and of health-related behaviours." 2° It
was also reported in the past that higher levels of
HL aids in the identification of fake news, which
is especially relevant, since during the COVID-19
pandemic, fake news are negatively impacting on
the general population’s willingness to vaccinate
against the disease.”’* A recent study conducted
in a representative sample of the population of
Germany, has shown that 57.8% of the participants
had low and problematic levels of HL.?

With respect to psychological stress, it is very
prevalent in the general population and a lot more
prevalent in vulnerable groups.”® Perceived stress
is defined as ‘the feelings or thoughts that an indi-
vidual has about how much stress they are under at
a given point in time or over a given time period’.
Perceived stress is characterised by feelings about
the uncontrollability and unpredictability of one’s
life, how often one has to deal with irritating
hassles, how much change is occurring in one’s life,
and confidence in one’s ability to deal with prob-
lems or difficulties.”’”

It is well documented that life satisfaction is
positively associated with health.”® The COVID-19
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outbreak has posed considerable challenges for people’s health
and life satisfaction. In a survey conducted in 2015, a signifi-
cantly positive correlation between self-reported health and life
satisfaction, was reported in 32 European countries, including
Germany.” In addition, recent data suggest a reduction of life
satisfaction due to the COVID-19 pandemic, which is more
pronounced for vulnerable groups.®”>!

Finally, a healthy and balanced diet accompanied by healthy
lifestyles, is also vital, because they impact on general well-being,
levels of psychosomatic health and risk of disease.**

Low HL, mental stress, poor life satisfaction and an unhealthy
diet are significantly associated with serious negative health
outcomes.>* ** Based on the global health indices, the best-
performing countries in combatting the ongoing COVID-19
pandemic have been those with smaller population, higher
government funding allocation towards healthcare and those
having robust public governance.*® The current study aims to
investigate adherence to COVID-19 prevention measures and
willingness to vaccinate against COVID-19, in relation to HL,
perceived stress, life satisfaction and other participant’ sociode-
mographic and lifestyle characteristics, among the adult German
population.

MATERIAL AND METHODS

Study design and participants

A cross-sectional, population-based study was conducted in
Germany. The sample collected in a period of 6 weeks, between
21 February 2021 and 3 April 2021, during the lockdown and
the third wave of COVID-19.

Inclusion criteria included: men and women, =18 years of age
and the ability to read and write in German. There were no other
exclusion criteria. Individuals were invited to participate in an
online survey with the snowball sampling method. This method
was used in order to succeed large distribution and recruitment
of participants. A total of 2029 participants (75.3% women)
participated in the study.

An online form of the questionnaire was created and it was
distributed by email and Facebook (Cambridge, Massachusetts,
USA). In the first section of the online questionnaire, partici-
pants were informed about the aim of the study and their ability
to withdraw at any time. Also, the anonymity and the confiden-
tiality in their response were ensured. Consenting participants
proceeded to complete and submit their responses. Participants’
data were collected with no identification.

Survey questionnaire

A self-administrated online survey was designed using Google
document forms in German. The questionnaire included ques-
tions about: sociodemographic (such as sex, age, etc) and anthro-
pometric characteristics (self-reported), adherence to COVID-19
prevention measures, willingness to vaccinate against COVID-
19, HL, perceived stress, satisfaction with life and adherence to
Mediterranean diet (MD). The mean time of completion of the
questionnaire was about 7-8 min.

Assessment of adherence to COVID-19 prevention measures
and willingness to vaccinate against COVID-19

A specifically designed questionnaire of seven items with a
S-point Likert type scale, about participants’ implementation
of COVID-19 prevention measures was created. The answers
to these questions ranged from 1=neverto 5=always (score
range from 5 to 35). The questions dealt with issues relevant
to physical distance, crowding, masks, wash cleaning, coughing/

sneezing, face touching and objects’ disinfection. In order to
assess reliability of this tool, Cronbach’s a coefficient was calcu-
lated and it was 0.796. Also, a question relevant to participants’
willingness to vaccinate against COVID-19 was used and the
possible answers were: ‘yes’, ‘no’ and ‘I have not decided yet’.

European Health Literacy Survey Questionnaire

The European Health Literacy Survey Questionnaire (HLS_EU _
Q16) is a short version of the HLS_EU_Q47 which was created
to evaluate HL levels of eight European countries which partic-
ipated in the HLS_EU project. HLS_EU Q16 includes 16 items
and the answers range from O=very difficult to 4=veryeasy.
Difficult categories are coded with 0 and easy categories are
coded with 1. Total HL score is a sum score and ranges from 0
to 16. A score between 0 and 8 indicates inadequate HL levels,
between 9 and 12 problematic HL levels and between 13 and 16
sufficient HL levels.*

Perceived Stress Scale-14

The Perceived Stress Scale-14 (PSS-14) is a self-reported 14-item
questionnaire with a S-point Likert type scale (O=never,
1=almost never, 2=sometimes, 3=fairly often, 4=very often)
(Cohen et al, 1983). This measure assesses whether situations
experienced by a person during the last month are stressful.
It concludes seven positive and seven negative items and the
highest possible score is 56. A higher score indicates higher levels
of perceived stress during the past month. The scale has been
validated into German.*”

Satisfaction with Life Scale

The Satisfaction with Life Scale (SWLS) was developed by Diener
et al.*’ This tool assesses the cognitive component of subjective
well-being. The scale assesses a global level of life satisfaction
and does not focus on specific domains of an individual’s life.
The scale includes five items and the answers range from 1
(strongly disagree) to 7 (strongly agree), in a 7-point Likert scale.
Total score of life satisfaction is the sum of the five answers.
The possible range of scores is ranges from 5 to 35, with greater
scores indicating higher satisfaction with life. The scale has been
validated into German,*’

Mediterranean Diet Adherence Screener

Mediterranean Diet Adherence Screener (MEDAS) is a 14-item
screener, which consists of 12 questions on food consumption
frequency and 2 questions on food intake habits character-
istic of the MD. Each question was scored with a 0 or 1. The
MEDAS score (sum of above items) ranged from 0 to 14 points.
MEDAS ranges from 0 (minimum) to 14 (maximum) points and
a total score =10 points was considered for high adherence to
MedDiet. Low-fat diet questionnaire ranges from 0 (minimum)
to 9 (maximum) points and a total score =6 points was consid-
ered for high adherence to a diet restricted in fat.** ** The scale
has been validated into German.*

Statistical analysis

Data are presented as N (%) for categorical variables (ie, sex,
education etc) and as median (IQR) and mean (SD) for contin-
uous variables (ie, age, body mass index (BMI), etc). Due to
the skewed distribution of the continuous variables the Mann-
Whitney U test, non-parametric test was used to evaluate differ-
ences between sexes. Also, x> test was used to evaluate differences
between sexes and the categorical variables. Then, multiple
linear regression analysis was employed to evaluate whether
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adherence to the COVID-19 prevention measures (dependent
variable) was associated with various participants’ characteris-
tics (independent variables). The inclusion of the independent
variables was based on literature review made and the tested
research hypothesis of this study. Multicollinearity was evalu-
ated using the variance inflation factor (variables with value >4
were not included at the same time in the model). Finally, logistic
regression models were used to evaluate various participants’
characteristics (independent variables) as determinants of the
willingness to vaccinate against COVID-19 (yes vs no/I have not
decided yet) (dependent variable). The STATA software, version
14 was used for all statistical analyses.

RESULTS

Sample’s descriptive and anthropometric characteristics and
measurements scores

Table 1 describes sample’s descriptive and anthropometric char-
acteristics and measurements scores. The total sample consists
of 2029 participants (75.3% women) and the median age (IQR)
was 38 (16). Most of the participants had tertiary education
(56.3%), were ex or non-smokers (63.3%), did not mention
the existence of a chronic disease (79.4%), had sufficient levels
of HL (80.4%) and moderate adherence to MD (68.1%). The
median BMI (IQR) was 24.89 (6.32) and 48.6% were classified
as overweight or obese. Finally, 57.5% mentioned that they have
the willingness to vaccinate against COVID-19 contrary to those
who did not want to or have not decided yet (12.1% and 30.4%,
respectively).

According to sex, women in contrast to men, were younger
(p<0.0001), smoked more (p<0.0001), were thinner and in
normal weight (p<0.0001) and those that they want to vacci-
nate against COVID-19 were less (p<0.0001). Also, women
implement COVID-19 prevention measures more (p<0.0001),
were classified in the sufficient HL category in a higher percent
(p=0.001), had higher perceived stress levels (p<0.0001) and
higher adherence to MD (p=0.037).

Table 2 shows sample’s answers for each question relevant
to their adherence to the COVID-19 prevention measures and
their beliefs about the disease. Total sample applies the measure
‘T cover my mouth and nose when I cough or sneeze’ more than
the other measures. The measures ‘I wash my hands or use hand
sanitiser regularly’ and ‘I wear face masks when I go out’ are the
next according to their application frequency. As for sex, women
seem to be more attached to every prevention measure against
COVID-19, contrary to men (p<0.0001).

Also, participants had to express their agreement or not, in
two statements about how COVID-19 will affect their lives. In
the ‘I believe that the COVID-19 pandemic will not have a long-
term effect on our ‘normal’ life’ statement almost 44% of the
sample disagreed and ‘I believe that the COVID-19 pandemic
will affect our lives in the long run and we will not return to
the ‘normal’ life as we knew it’ statement almost 48% of the
participant expressed their agreement. In both statements men
seemed to be more optimistic about COVID-19 long-term effect
(p<0.0001).

Models of linear regression analysis that evaluated various
participants’ characteristics as determinants of adherence to
the COVID-19 prevention measures

Table 3 presents the results of linear regression analysis for
adherence to the COVID-19 prevention measures in relation
to various participants’ characteristics. In the seventh model,
where all study variables were added, sex and age were still

Table 1 Sample’s descriptive and anthropometric characteristics
and measurements scores (n=2029)
Men Women P value Total
Sex N (%) 501 (24.7) 1528 (75.3) - 2029 (100)
Age in years 40 (18) 38 (15) 38 (16)
median (IQR)
Mean (SD) 40.97 (12.52) 38.22 (10.80) <0.0001 38.90 (11.31)
Education N (%)
Up to lyceum 91 (18.2) 216 (14.1) 307 (15.1)
Tertiary 269 (53.7) 874 (57.2) 1143 (56.3)
education
MSc/PhD 141 (28.1) 438 (28.7) 0.086 579 (28.5)
Smoking status
N (%)
Yes 142 (28.3) 603 (39.5) 745 (36.7)
Non/ex- 359 (71.7) 925 (60.5) <0.0001 1284 (63.3)
smokers
BMI median 26.78 (4.84) 24.22 (6.27) 24.89 (6.32)
(IQR)
Mean (SD) 27.50 (4.60) 25.26 (5.43) <0.0001 25.81(5.32)
Weight status
category N (%)
Thin* 2(0.4) 49 (3.2) 51(2.5)
Normal 154 (30.7) 834 (54.8) <0.0001 988 (48.8)
weight*
Overweight* 239 (47.7) 403 (26.5) 642 (31.7)
Obese* 106 (21.2) 237 (15.6) 343 (16.9)
Chronic disease
N (%)
Yes 91 (18.2) 326 (21.3) 0.144 417 (20.6)
No 410 (81.8) 1202 (78.7) 1612 (79.4)
Willingness
of vaccination
against
COVID-19 N (%)
Yes* 329 (65.7) 837 (54.8) 1166 (57.5)
No 55 (11) 191 (12.5) <0.0001 246 (12.1)
I haven't 117 (23.4) 500 (32.7) 617 (30.4)
decided yet*
Adherence to 23 (6) 24 (4) 24 (5)
the COVID-19
prevention
measures
median (IQR)
Mean (SD) 21.77 (4.24) 23.51 (3.58) <0.0001 23.08 (3.83)
HLS_EU_Q16 15 (3) 15(3) 15(3)
score median
(IQR)
Mean (SD) 13.96 (2.76) 14.19 (2.19) 0.781 14.13 (2.34)
HLS_EU_Q16
categories N (%)
Inadequate 31(6.2) 39 (2.6) 70 3.4)
HL*
Problematic 78 (15.6) 250 (16.4) 0.001 328(16.2)
HL
Sufficient HL 392 (78.2) 1239 (81.1) 1631 (80.4)
PSS score 22 (10.5) 25 (11) 24 (1)
median (IQR)
Mean (SD) 22.19 (8.02) 25.04 (7.93) <0.0001 24.32 (8.05)
SWLS score 22 (9) 23 (10) 22 (10)
median (IQR)
Mean (SD) 21.46 (6.36) 21.92 (6.54) 0.12 21.80 (6.50)
Continued
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Table 1 Continued

Men Women P value Total

MEDAS score 7(3) 7(3) 7(3)
median (IQR)
Mean (SD)
MEDAS
categories N (%)
Low 118 (23.6)
adherence to
MD*
Moderate
adherence to
MD*
High 77 (15.4)
adherence
to MD

712 (2.28) 7.38(1.93) 0.037 7.31(2.03)

240 (15.7) 358 (17.6)

306 (61.1) 1076 (70.4) <0.0001 1382 (68.1)

212 (13.9) 289 (14.2)

P<0.05, %%, Mann-Whitney U test.

*Shows between which categories exists the significant differences.

BMI, body mass index; HL, health literacy; HLS_EU_Q16, Health Literacy Survey
European Questionnaire 16; MD, mediterranean diet; MEDAS, Mediterranean Diet
Adherence Screener; PSS, Perceived Stress Scale; SWLS, Satisfaction with life scale.

significantly positively associated with higher levels of adher-
ence to the COVID-19 prevention measures with 1.968 points
(p<0.0001) and 0.049 points (p<0.0001) respectively, but
education was not. Obese participants and those with a chronic
disease were also significantly positively associated with higher
levels of adherence to the COVID-19 prevention measures with
0.537 points (p=0.019) and 0.407 points (p=0.040) in contrast
to normal weight participants and to those without a chronic
disease respectively. Those who had the willingness to vaccinate
against COVID-19 were still significantly positively associated
with higher levels of adherence to the COVID-19 prevention
measures with 1.980 points (p<0.0001) in contrast to those who
did not want to or haven’t decided yet. Finally, higher levels of
HL, satisfaction with life and adherence to MD were signifi-
cantly positively associated with higher levels of adherence to the
COVID-19 prevention measures with 0.101 points (p=0.004),
0.064 points (p<0.0001) and 0.166 points (p<0.0001)’ respec-
tively, but perceived stress levels were not.

Models of logistic regression analysis that evaluated

various participants’ characteristics as determinants of the
willingness to vaccinate against COVID-19 (yes vs no/l have
not decided yet)

Table 4 presents the results of logistic regression analysis models
that various participants’ characteristics as determinants of the
willingness to vaccinate against COVID-19 (yes vs no/I have not
decided yet). In the seventh model, were all study variables were
added, being a woman decreases the odds of having the will-
ingness to vaccinate against COVID-19 (OR=0.450, p<0.0001.
Also, higher age in years, increases the odds of having the willing-
ness to vaccinate against COVID-19 (OR=1.025, p<0.0001). As
for education, having tertiary education or MSc/Phd increase the
odds of having the willingness to vaccinate against COVID-19 in
contrast to those who had up to Lyceum education (OR=1.574,
p=0.001and OR=2.970, p<0.0001, respectively). Finally,
higher adherence to the COVID-19 prevention measures
increases the odds of having the willingness to vaccinate against
COVID-19 (OR=1.182, p<0.0001).

Table 2 Sample’s answers for each question relevant to the

adherence to the COVID-19 prevention measures and their believes
about COVID-19 (N=2029)

Men Women Total
median (IQR)  median (IQR) median (IQR)
Mean (SD) Mean (SD) P value Mean (SD)
Question relevant to the adherence to the COVID-19 prevention measures
I try to keep the 3(1) 3(1) <0.0001 3(1)
physical distance 3.03 (0.96) 3.22 (0.86) 3.17 (0.89)
of 1.5-2 metres
from the rest when |
go out.
| avoid going to 3(1) 4 (4) <0.0001 3(1)
places where a lot of 3.08 (0.95) 3.33(0.87) 3.27 (0.90)
people gather.
| wear face masks 4(0) 4(0) <0.0001 4(0)
when | go out. 3.64 (0.75) 3.80 (0.57) 3.76 (0.62)
| wash my hands or 3(1) 4(0) <0.0001 4 (0)
use hand sanitiser 3.35(0.77) 3.59 (0.66) 3.53 (0.70)
regularly.
When I cough or 4(0) 4(0) <0.0001 4(0)
sneeze, | cover my 3.80(0.53) 3.91(0.33) 3.88(0.39)
mouth and nose.
| avoid touching my 3(1) 3(2) <0.0001 3(2)
face (eyes, nose, and 2.66 (0.99) 2.90 (0.92) 2.85 (0.95)
mouth).
I regularly disinfect 2(2) 3(1) <0.0001 3(1)
objects and surfaces 2.21(1.13) 2.76 (1.01) 2.62 (1.07)
that | use often.
Beliefs about how COVID-19 will affect everyone’s life
Men Women Total

N (%) N (%) Pvalue N (%)

| believe that the COVID-19 pandemic will not
have a long-term effect on our ‘normal’ life.

I absolutely disagree* 91 372 463
(18.2) (24.3) (22.8)

Disagree 203 692 895
(40.5)  (45.3) (44.1)

Neither disagree nor agree 93 247 340
(18.6) (16.2) (16.8)

Agree* 99 17 270
(19.8) (11.2) (13.3)

Strongly agree 15(3) 46(3) <0.0001 61

€)
| believe that the COVID-19 pandemic will affect

our lives in the long run and we will not return to
the “normal” life as we knew it.

| absolutely disagree* 27 29(1.9) 56
(54) (2.8)

Disagree* 116 189 305

(23.2) (124 (15)

Neither disagree nor agree 105 351(23) 456
(21) (22.5)

Agree* 202 765 967
(40.3)  (50.1) (47.7)

Strongly agree 51 194 <0.0001 245

(10.2) (12.7) (12.1)

Agree*: | believe that the COVID-19 pandemic will affect our lives in the long run and we
will not return to the “normal” life as we knew it.Disagree™ : | believe that the COVID-19
pandemic will not have a long-term effect on our "normal life".

DISCUSSION

Effectively tackling poor compliance to COVID-19 prevention
measures and vaccine hesitancy, are of paramount importance in the
battle against the urgent management of the pandemic. The current
study was conducted during the lockdown period of the third
wave of the pandemic of COVID-19, in Germany and it was set
out to assess adherence to the prevention measures and willingness
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to vaccinate, while concurrently investigating their determining
factors.

The results of the current study indicate that a total of only
57.5% of the participants reported that they are willing to
vaccinate against COVID-19, 12.1% reported that they did
not want vaccinate and 30.4% were undecided. Women were
less willing to vaccinate but their reported adherence to the
prevention measures, was statistically significantly higher, in
comparison to men. The results are similar to another earlier
study conducted in Germany, in 2020, were almost half of
adult population, reported that they were hesitant to vacci-
nate against the SARS-CoV-2.% It is interesting to note that
the above two studies, were conducted a year apart, and in
spite the obvious increasing seriousness of the pandemic, both
worldwide and in Germany, a great proportion of the popula-
tion reported that they were still reluctant to vaccinate. Similar
trends are seen in Europe and worldwide. This was recently
reported that over a quarter of people living in Europe indi-
cate a hesitancy toward the COVID-19 vaccine.** The reasons
behind this reported hesitancy are complex, may differ from
country to country and require further thorough investigation.
In the current study, HL was not associated with willingness
to vaccinate, however, in a very recent study conducted in
France, a significant association between vaccine hesitancy
and low levels of HL was reported.* Higher education levels,
older age and better adherence to the prevention measures, in
the current study, increase the odds of willingness to vaccinate,
which is plausible given the fact that the seriousness of the
disease increases with age.

Self-reported adherence to COVID-19 prevention measures
in the current study, is considered inadequate, with a median
score of 23.08 (3.83) (range 1=low-35=high), based on the
specially created questionnaire. Due to the seriousness of the
disease, the easy transmissibility of the virus and the fact that
the study was conducted during the third wave in Germany
and during a lock down period, a more satisfactory adher-
ence to the prevention measures, was expected. In the current
study, women reported statistically significantly higher adher-
ence to the prevention measures, in comparison to men. The
reasons behind the above difference need to be further and
more thoroughly investigated. One plausible explanation for
the reported better adherence to the prevention measures
of COVID-19, could be attributed to the traditional role of
females, in most societies, in caring for sick family members
and children.** * Females, in general, tend to have higher
levels of HL and have more interactions with the healthcare
system, in comparison to men.* **

It is important to underline the in this study HL levels, older
age, existence of chronic disease, obesity, higher life satisfac-
tion levels and low adherence to the MD, were positively asso-
ciated with higher adherence to the prevention measures of
COVID-19. With respect to HL levels and its positive asso-
ciation with better adherence to the prevention measures,
the results are plausible. A health literate population is more
likely to better adhere to the protective measures related to the
prevention of COVID-19 spread, to better manage the disease
if they are infected and to successfully cope with navigating
health services and be less influenced by fake news. It is well
documented that the risk for severe illness with COVID-19
and the risk of dying from the disease, increases with age,
chronic disease and excess body weight, hence, it was antici-
pated that order people, people with chronic disease and obese
participants, would adhere better to the prevention measure
and would be more willing to vaccinate. The results of the

current study are also supported by another similar study
conducted in Germany in early 2020.® Another interesting
finding of the current study is the positive association between
adherence to the prevention measures of COVID-19 and life
satisfaction levels. Life satisfaction is a concept related to how
positively a person evaluates the overall quality of their life
and it is well documented that people with higher own life
satisfaction, will be better equipped to engage in a more reflec-
tive and rational behaviours in difficult situations, such as a
global, life-threatening pandemic.*~?

It is also interesting to note that better diet quality, as
assessed by the levels of adherence to the MD, was signifi-
cantly associated better adherence to the prevention measures
of COVID-109. It is highly likely that people who have healthier
eating habits, have in general better health behaviours, which
could partly explain the above association.”® A recent study
conducted in Spain has concluded that better adherence to the
MD may be associated with a lower risk of COVID-19.%*

The findings of this study should also be considered in the
light of a few methodological limitations including the self-
reported nature of the data and the snowball sampling method
of the participants, which resulted in a large, but not repre-
sentative sample of the German adult population, with respect
to sex.

CONCLUSION

Higher HL levels, higher education levels, order age and
being a woman are some of the factors positively associ-
ated with higher adherence to the prevention measures of
COVID-19. Older age, higher education level, adherence
to prevention measures and being a man, increase the odds
of willingness to vaccinate. The current study provides an
urgently needed, better insight with respect to the factors
affecting adherence to the prevention of COVID-19 and
willingness to vaccinate against the disease. The results
could be used by practitioners, researchers and policy-
makers working in the field of prevention and management
of COVID-19 —19, in the community.

Main messages

» The study aims to investigate factors determining COVID-19
vaccine hesitancy and adherence to prevention measures, in
German adults.

» Higher health literacy levels, higher education levels, order
age and being a woman are some of the factors positively
associated with higher adherence to the prevention measures
of COVID-19.

» The current study provides an urgently needed, better
insight with respect to the factors affecting adherence to the
prevention of COVID-19 and willingness to vaccinate against
the disease.

Current research questions

» What are the major predictors for COVID-19 vaccine
hesitancy in a high-risk population?

» Mention the role of literacy, diet and socioeconomic to
combat COVID-19 vaccine hesitancy.

» What is the role of government health policy in the field of
prevention and management of COVID-19 in the community?
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What is already known on the subject

» Age, socioeconomic status, education and health literacy are
the known major predictors for COVID-19 vaccine hesitancy.

» The geographic considerations of the population are proven
to cause theoretical disparities in vaccination coverage
programme.

» A diet characterized by healthy plant-based foods are
associated with lower risk and severity of COVID-19.

Acknowledgements Special thanks to all the participants for their valuable
contribution to the study.

Contributors SL accepts full responsibility for the work and/or the conduct of the
study, had access to the data, and controlled the decision to publish.

Funding The authors have not declared a specific grant for this research from any

funding agency in the public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval The study adhered to the Declaration of Helsinki. Approval by
the local ethics committee of the medical faculty (41/21S), data protection officer,
hospital board and staff counsel were obtained. Every participant gave informed
consent by clicking a checkbox after the information on the study and data
protection prior to the survey. Participants gave informed consent to participate in
the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

This article is made freely available for personal use in accordance with BMJ's
website terms and conditions for the duration of the covid-19 pandemic or until
otherwise determined by BMJ. You may use, download and print the article for any
lawful, non-commercial purpose (including text and data mining) provided that all
copyright notices and trade marks are retained.

ORCID iD
Sam Lawrence http://orcid.org/0000-0001-8844-1641

REFERENCES
1 Umakanthan S, Sahu P, Ranade AV, et a/. Origin, transmission, diagnosis
and management of coronavirus disease 2019 (COVID-19). Postgrad Med J
2020;96:753-8.
2 Umakanthan S, Patil S, Subramaniam N, et al. COVID-19 vaccine Hesitancy and

resistance in India explored through a population-based longitudinal survey. Vaccines

2021;9:1064.

3 Kalam MA, Davis TP, Shano S, et al. Exploring the behavioral determinants of
COVID-19 vaccine acceptance among an urban population in Bangladesh:
implications for behavior change interventions. PLoS One 2021;16:20256496.

4 Lamptey J, Oyelami FO, Owusu M, et al. Genomic and epidemiological characteristics

of SARS-CoV-2 in Africa. PLoS Negl Trop Dis 2021;15:e0009335.

5 Umakanthan S, Chattu VK, Ranade AV, et al. A rapid review of recent advances
in diagnosis, treatment and vaccination for COVID-19. AIMS Public Health
2021;8:137-53.

6 Francis Al, Ghany S, Gilkes T, et al. Review of COVID-19 vaccine subtypes, efficacy and

geographical distributions. Postgrad Med J 2021:postgradmed;j-2021-140654.

7 ECDC. Vaccine hesitancy among healthcare workers and their patients in Europe: a
qualitative study. Stockholm, 2015.

8 Klein S, Schoneberg |, Krause G. Vom Zwang zur Pockenschutzimpfung zum
Nationalen Impfplan. Die Entwicklung des Impfwesens vom Deutschen Kaiserreich
bis heute [The historical development of immunization in Germany. From
compulsory smallpox vaccination to a National Action Plan on Immunization].

Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2012;55:1512-23.

9 Ten health issues WHO will tackle this year. Available: https://www.who.int/news-
room/spotlight/ten-threats-to-global-health-in-2019 [Accessed 16 Aug 2021].

10 Health literacy: report of the Council on scientific affairs. AD hoc Committee on health

literacy for the Council on scientific Affairs, American Medical association.. JAMA
1999;281:552—7.

11 Peterson PN, Shetterly SM, Clarke CL, et al. Low health literacy is associated with
increased risk of mortality in patients with heart failure. Circulation 2009;120:749.

12 Pelikan JM, Ganahl K, Roethlin F. Health literacy as a determinant, mediator and/
or moderator of health: empirical models using the European health literacy survey
dataset. Glob Health Promot 2018;1757975918788300:57—66.

13 Nutbeam D. Health promotion glossary. Health Promot Int 1998;13:349-64.

14

15

43

44

Serensen K, Van den Broucke S, Fullam J, et al. Health literacy and public health:

a systematic review and integration of definitions and models. BMC Public Health
2012;12:80.

McNaughton CD, Cawthon C, Kripalani S, et al. Health literacy and mortality: a cohort
study of patients hospitalized for acute heart failure. J Am Heart Assoc 2015;4:1-9.
Keleher H, Hagger V. Health literacy in primary health care. Aust J Prim Health
2007;13:24-30.

Berkman ND, Sheridan SL, Donahue KE, et al. Low health literacy and health
outcomes: an updated systematic review. Ann Intern Med 2011;155:97-107.
Umakanthan S, Senthil S, John S, et al. The protective role of statins in COVID-19
patients: a retrospective observational study. Trans/ Med Commun 2021,6:22.
Paakkari L, Okan 0. COVID-19: health literacy is an underestimated problem. Lancet
Public Health 2020;5:€249-50.

Abel T, McQueen D. Critical health literacy and the COVID-19 crisis. Health Promot Int
2020;35:1612-3.

Jones-Jang SM, Mortensen T, Liu J. Does Media Literacy Help Identification of

Fake News? Information Literacy Helps, but Other Literacies Don't. Am Behav Sci
2021;65:371-88.

Spring H. Health literacy and COVID-19. Health Info Libr J 2020;37:171-2.

Ahmed W, Vidal-Alaball J, Downing J, et al. COVID-19 and the 5Gconspiracy theory:
social network analysis of twitter data. / Med Internet Res 2020;22:¢19458.
Tagliabue F, Galassi L, Mariani P. The “pandemic” of disinformation in COVID-19. SN
Compr Clin Med 2020;2:1287-9.

Holzmann-Littig C, Braunisch MC, Kranke P, et a/. COVID-19 vaccination acceptance
and Hesitancy among healthcare workers in Germany. Vaccines 2021;9:777.
American Psychological Association, APA Working Group on Stress and Health
Disparities. Stress and health disparities: contexts, mechanisms, and interventions
among racial/ethnic minority and low-socioeconomic status populations, 2017.
Available: http://www. apa. org/pi/health-disparities/resources/stress-report. aspx
Gellman MD, Turner JR. Encyclopedia of behavioral medicine. \Washington DC, USA:
Springer, 2013: 14534,

Palmore E, Luikart C. Health and social factors related to life satisfaction. J Health Soc
Behav 1972;13:68-80.

Koots—Ausmees L, Realo A. The association between life satisfaction and self-reported
health status in Europe. Eur J Pers 2015;29:647-57.

De Pedraza Garcia P, Guzi M, Tijdens K. Life Dissatisfaction and anxiety in COVID-19
pandemic, EUR 30243 EN. Luxembourg: Publications Office of the European Union,
2020. ISBN: 978-92-76-19341-8.

Institute of Global Health Innovation. Global insights on life satisfaction. Technical
Repost July. 2020. Imperial College London, 2020.

Firth J, Gangwisch JE, Borisini A, et al. Food and mood: how do diet and nutrition
affect mental wellbeing? BMJ 2020;369:m2382.

World Health Organization. Available: https://www.who.int/news-room/fact-sheets/
detail/healthy-diet

Perez-Araluce R, Martinez-Gonzalez MA, Fernandez-Lazaro Cl, et al. Mediterranean
diet and the risk of COVID-19 in the ‘Seguimiento Universidad de Navarra' cohort.
Clin Nutr 2021. doi:10.1016/j.cInu.2021.04.001. [Epub ahead of print: 15 Apr
2021].

Pelikan J. Measuring comprehensive health literacy in general populations — The HLS-
EU Instrument, Taipeh, 6.-8. 2014.

Umakanthan S, Chauhan A, Gupta MM, et a/. COVID-19 pandemic containment in the
Caribbean region: a review of case-management and public health strategies. AIMS
Public Health 2021,8:665-81.

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health
Soc Behav 1983;24:385-96.

Reis D, Lehr D, Heber E, et al. The German version of the perceived stress
scale (PSS-10): evaluation of dimensionality, validity, and measurement
invariance with exploratory and confirmatory Bifactor modeling. Assessment
2019;26:1246-59.

Diener E, Emmons RA, Larsen RJ, et al. The satisfaction with life scale. J Pers Assess
1985,49:71-5.

Pavot W, Diener E, Colvin CR, et al. Further validation of the satisfaction with life
scale: evidence for the cross-method convergence of well-being measures. J Pers
Assess 1991;57:149-61.

Hidalgo-Mora JJ, Garcia-Vigara A, Sdnchez-Sanchez ML, et al. The
Mediterranean diet: a historical perspective on food for health. Maturitas
2020;132:0247269:65-9.

Schroder H, Fitd M, Estruch R, et al. A short screener is valid for assessing
Mediterranean diet adherence among older Spanish men and women. J Nutr
2011;141:1140-5.

Hebestreit K, Yahiaoui-Doktor M, Engel C, et al. Validation of the German version

of the Mediterranean diet adherence screener (MEDAS) questionnaire. BMC Cancer
2017;17:341.

Ahrendt D, Mascherini M, Nivakoski S, et al. Living, working and COVID-19 (update
April 2021): mental health and trust decline across EU as pandemic enters another
year, 2021. Available: https://www.eurofound.europa.eu/publications/report/2021/
living-working-and-covid-19-update-april-202 1-mental-health-and-trust-decline-
across-eu-as-pandemic

8 Umakanthan S, Lawrence S. Postgrad Med J 2022;0:1-9. doi:10.1136/postgradmedj-2021-141365


http://orcid.org/0000-0001-8844-1641
http://dx.doi.org/10.1136/postgradmedj-2020-138234
http://dx.doi.org/10.3390/vaccines9101064
http://dx.doi.org/10.1371/journal.pone.0256496
http://dx.doi.org/10.1371/journal.pntd.0009335
http://dx.doi.org/10.3934/publichealth.2021011
http://dx.doi.org/10.1136/postgradmedj-2021-140654
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
http://www.ncbi.nlm.nih.gov/pubmed/10022112
http://dx.doi.org/10.1177/1757975918788300
http://dx.doi.org/10.1093/heapro/13.4.349
http://dx.doi.org/10.1186/1471-2458-12-80
http://dx.doi.org/10.1161/JAHA.115.001799
http://dx.doi.org/10.1071/PY07020
http://dx.doi.org/10.7326/0003-4819-155-2-201107190-00005
http://dx.doi.org/10.1186/s41231-021-00102-4
http://dx.doi.org/10.1016/S2468-2667(20)30086-4
http://dx.doi.org/10.1016/S2468-2667(20)30086-4
http://dx.doi.org/10.1093/heapro/daaa040
http://dx.doi.org/10.1177/0002764219869406
http://dx.doi.org/10.1111/hir.12322
http://dx.doi.org/10.2196/19458
http://dx.doi.org/10.1007/s42399-020-00439-1
http://dx.doi.org/10.1007/s42399-020-00439-1
http://dx.doi.org/10.3390/vaccines9070777
http://www.%20apa.%20org/pi/health-disparities/resources/stress-report.%20aspx
http://dx.doi.org/10.2307/2136974
http://dx.doi.org/10.2307/2136974
http://dx.doi.org/10.1002/per.2037
http://dx.doi.org/10.1136/bmj.m2382
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
http://dx.doi.org/10.1016/j.clnu.2021.04.001
http://dx.doi.org/10.3934/publichealth.2021053
http://dx.doi.org/10.3934/publichealth.2021053
http://dx.doi.org/10.2307/2136404
http://dx.doi.org/10.2307/2136404
http://dx.doi.org/10.1177/1073191117715731
http://dx.doi.org/10.1207/s15327752jpa4901_13
http://dx.doi.org/10.1207/s15327752jpa5701_17
http://dx.doi.org/10.1207/s15327752jpa5701_17
http://dx.doi.org/10.1016/j.maturitas.2019.12.002
http://dx.doi.org/10.3945/jn.110.135566
http://dx.doi.org/10.1186/s12885-017-3337-y
https://www.eurofound.europa.eu/publications/report/2021/living-working-and-covid-19-update-april-2021-mental-health-and-trust-decline-across-eu-as-pandemic
https://www.eurofound.europa.eu/publications/report/2021/living-working-and-covid-19-update-april-2021-mental-health-and-trust-decline-across-eu-as-pandemic
https://www.eurofound.europa.eu/publications/report/2021/living-working-and-covid-19-update-april-2021-mental-health-and-trust-decline-across-eu-as-pandemic

Original research

45 Montagni |, Ouazzani-Touhami K, Mebarki A, et al. Acceptance of a Covid-19 vaccine 50 Umakanthan S, Bukelo MM. Concise genetic profile of lung carcinoma. Postgrad Med
is associated with ability to detect fake news and health literacy. J Public Health J2021;postgradmedj-2021-139860.. doi:10.1136/postgradmed]-2021-139860.
2021;43:fdab028. [Epub ahead of print: 02 Jun 2021].

51 Batthyany A, Russo-Netzer P, eds. Meaning in Positive and Existential Psychology.

46 Arber S, Ginn J. Gender differences in informal caring. Health Soc Care Community ! !
Springer, 2014. https://doi.org/10.1007/978-1-4939-0308-5

1995;3:19-31. - . R . .

47 Stimpson D, Jensen L, Neff W. Cross-Cultural gender differences in preference for a . J.A . Routledge C, eds. The experience ofmegnmg n /If?' C/assu:a{p erspectives,

. . o, emerging themes, and controversies. Springer Science + Business Media, 2013.

caring morality. / Soc Psychol 1992;132:317-22. , _ https://doi.org/10.1007/978-94-007-6527-6

48 Lee HY, Rhee TG, Kim NK, et al. Health literacy as a social determinant of health in 53 Trzebiniski J, Cabaniski M, Czamecka JZ. Reaction to the COVID-19 pandemic: the
Asian American immigrants: findings from a population-based survey in California. / influence of meaning in life, life satisfaction, and assumptions on world Orderliness
Gen Intern Med 2015;30:1118-24. and positivity. J Loss Trauma 2020;25:544-57.

49 Veenhoven R. The study of life-satisfaction. EGtvds University Press, 1996. http://hdl. 54 Grant R, Becnel JN, Giano ZD, et al. A latent profile analysis of young adult lifestyle
handle.net/1765/16311 behaviors. Am J Health Behav 2019;43:1148-61.

Umakanthan S, Lawrence S. Postgrad Med J 2022;0:1-9. doi:10.1136/postgradmed;j-2021-141365 9


http://dx.doi.org/10.1093/pubmed/fdab028
http://dx.doi.org/10.1111/j.1365-2524.1995.tb00003.x
http://dx.doi.org/10.1080/00224545.1992.9924706
http://dx.doi.org/10.1007/s11606-015-3217-6
http://dx.doi.org/10.1007/s11606-015-3217-6
http://hdl.handle.net/1765/16311
http://hdl.handle.net/1765/16311
http://dx.doi.org/10.1136/postgradmedj-2021-139860
http://dx.doi.org/10.1136/postgradmedj-2021-139860
https://doi.org/10.1007/978-1-4939-0308-5
https://doi.org/10.1007/978-94-007-6527-6
http://dx.doi.org/10.1080/15325024.2020.1765098
http://dx.doi.org/10.5993/AJHB.43.6.12

	Predictors of COVID-­19 vaccine hesitancy in Germany: a cross-­sectional, population-­based study
	Abstract
	Introduction
	Material and methods
	Study design and participants
	Survey questionnaire
	Assessment of adherence to COVID-19 prevention measures and willingness to vaccinate against COVID-19
	European Health Literacy Survey Questionnaire
	Perceived Stress Scale-14
	Satisfaction with Life Scale
	Mediterranean Diet Adherence Screener
	Statistical analysis

	Results
	Sample’s descriptive and anthropometric characteristics and measurements scores
	Models of linear regression analysis that evaluated various participants’ characteristics as determinants of adherence to the COVID-19 prevention measures
	Models of logistic regression analysis that evaluated various participants’ characteristics as determinants of the willingness to vaccinate against COVID-19 (yes vs no/I have not decided yet)

	Discussion
	Conclusion
	References


