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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.1 2 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.3–5 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.2 5–7 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.9

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.10–12 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.13 Sørensen 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.14 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.15–18

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.19 20 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.21–24 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.25

With respect to psychological stress, it is very 
prevalent in the general population and a lot more 
prevalent in vulnerable groups.26 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.27

It is well documented that life satisfaction is 
positively associated with health.28 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.29 In addition, recent data suggest a reduction of life 
satisfaction due to the COVID-19 pandemic, which is more 
pronounced for vulnerable groups.30 31

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.32 33

Low HL, mental stress, poor life satisfaction and an unhealthy 
diet are significantly associated with serious negative health 
outcomes.34 35 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.36 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 
5-point Likert type scale, about participants’ implementation 
of COVID-19 prevention measures was created. The answers 
to these questions ranged from 1=never to 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 0=very difficult to 4=very easy. 
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.35

Perceived Stress Scale-14
The Perceived Stress Scale-14 (PSS-14) is a self-reported 14-item 
questionnaire with a 5-point Likert type scale (0=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.37 38

Satisfaction with Life Scale
The Satisfaction with Life Scale (SWLS) was developed by Diener 
et al.39 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.40

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.41 42 The scale 
has been validated into German.43

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, χ2 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 
‘I 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 
median (IQR)

40 (18) 38 (15) 38 (16)

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 
education

269 (53.7) 874 (57.2) 1143 (56.3)

 � 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-
smokers

359 (71.7) 925 (60.5) <0.0001 1284 (63.3)

BMI median 
(IQR)

26.78 (4.84) 24.22 (6.27) 24.89 (6.32)

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 
weight*

154 (30.7) 834 (54.8) <0.0001 988 (48.8)

 � 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 
decided yet*

117 (23.4) 500 (32.7) 617 (30.4)

Adherence to 
the COVID-19 
prevention 
measures 
median (IQR)

23 (6) 24 (4) 24 (5)

Mean (SD) 21.77 (4.24) 23.51 (3.58) <0.0001 23.08 (3.83)

HLS_EU_Q16 
score median 
(IQR)

15 (3) 15 (3) 15 (3)

Mean (SD) 13.96 (2.76) 14.19 (2.19) 0.781 14.13 (2.34)

HLS_ΕU_Q16 
categories N (%)

 � Inadequate 
HL*

31 (6.2) 39 (2.6) 70 (3.4)

 � Problematic 
HL

78 (15.6) 250 (16.4) 0.001 328 (16.2)

 � Sufficient HL 392 (78.2) 1239 (81.1) 1631 (80.4)

PSS score 
median (IQR)

22 (10.5) 25 (11) 24 (11)

Mean (SD) 22.19 (8.02) 25.04 (7.93) <0.0001 24.32 (8.05)

SWLS score 
median (IQR)

22 (9) 23 (10) 22 (10)

Mean (SD) 21.46 (6.36) 21.92 (6.54) 0.12 21.80 (6.50)

Continued
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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/I 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=0.001 and 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).

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 

Men Women P value Total

MEDAS score 
median (IQR)

7 (3) 7 (3) 7 (3)

Mean (SD) 7.12 (2.28) 7.38 (1.93) 0.037 7.31 (2.03)

MEDAS 
categories N (%)

 � Low 
adherence to 
MD*

118 (23.6) 240 (15.7) 358 (17.6)

 � Moderate 
adherence to 
MD*

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

 � High 
adherence 
to MD

77 (15.4) 212 (13.9) 289 (14.2)

P<0.05, χ2, 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.

Table 1  Continued Table 2  Sample’s answers for each question relevant to the 
adherence to the COVID-19 prevention measures and their believes 
about COVID-19 (Ν=2029)

Men
median (IQR)
Mean (SD)

Women 
median (IQR) 
Mean (SD) P value

Total
median (IQR) 
Mean (SD)

Question relevant to the adherence to the COVID-19 prevention measures

I try to keep the 
physical distance 
of 1.5–2 metres 
from the rest when I 
go out.

3 (1)
3.03 (0.96)

3 (1)
3.22 (0.86)

<0.0001 3 (1)
3.17 (0.89)

I avoid going to 
places where a lot of 
people gather.

3 (1)
3.08 (0.95)

4 (4)
3.33 (0.87)

<0.0001 3 (1)
3.27 (0.90)

I wear face masks 
when I go out.

4 (0)
3.64 (0.75)

4 (0)
3.80 (0.57)

<0.0001 4 (0)
3.76 (0.62)

I wash my hands or 
use hand sanitiser 
regularly.

3 (1)
3.35 (0.77)

4 (0)
3.59 (0.66)

<0.0001 4 (0)
3.53 (0.70)

When I cough or 
sneeze, I cover my 
mouth and nose.

4 (0)
3.80 (0.53)

4 (0)
3.91 (0.33)

<0.0001 4 (0)
3.88 (0.39)

I avoid touching my 
face (eyes, nose, and 
mouth).

3 (1)
2.66 (0.99)

3 (2)
2.90 (0.92)

<0.0001 3 (2)
2.85 (0.95)

I regularly disinfect 
objects and surfaces 
that I use often.

2 (2)
2.21 (1.13)

3 (1)
2.76 (1.01)

<0.0001 3 (1)
2.62 (1.07)

Beliefs about how COVID-19 will affect everyone’s life

 �
Men
N (%)

Women
N (%) P value

Total
N (%)

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

I absolutely disagree* 91 
(18.2)

372 
(24.3)

463 
(22.8)

Disagree 203 
(40.5)

692 
(45.3)

895 
(44.1)

Νeither disagree nor agree 93 
(18.6)

247 
(16.2)

340 
(16.8)

Αgree* 99 
(19.8)

171 
(11.2)

270 
(13.3)

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

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.

I absolutely disagree* 27 
(5.4)

29 (1.9) 56 
(2.8)

Disagree* 116 
(23.2)

189 
(12.4)

305 
(15)

Νeither disagree nor agree 105 
(21)

351 (23) 456 
(22.5)

Αgree* 202 
(40.3)

765 
(50.1)

967 
(47.7)

Strongly agree 51 
(10.2)

194 
(12.7)

<0.0001 245 
(12.1)

Agree*: 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.Disagree* : I believe that the COVID-19 
pandemic will not have a long-term effect on our "normal life".
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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-2.8 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.44 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.45 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.46 47 Females, in general, tend to have higher 
levels of HL and have more interactions with the healthcare 
system, in comparison to men.25 48

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 2020.8 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.49–53

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-19. It is highly likely that people who have healthier 
eating habits, have in general better health behaviours, which 
could partly explain the above association.54 A recent study 
conducted in Spain has concluded that better adherence to the 
MD may be associated with a lower risk of COVID-19.34

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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