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ABSTRACT

Background: A recurring increase in incidence of COVID-19 infection in winter 2020 led to a reinforcement of restrictions with rele-
vant psycho-social consequences. 

Objective: The aim of the study was to investigate effects of the second lockdown on parameters of mood, mental state, exercise habits, 
and vaccine acceptance. 

Methods: Between December 2020 and January 2021, a questionnaire was spread via e-mail/social media, containing questions in four 
categories: demographic data, health-related behavior, mental status, and attitudes towards vaccination. We included 719 participants 
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living in Germany, 445 (61.9%) females, median age 36 years 
(95% confidence interval [CI] 23–52). 

Results: The mental state and mood worsened significantly during 
lockdown (p≤0.014). Exercise workload per week decreased from 
143 minutes (95% CI 130–155) before to 105 minutes (95% CI 
90–120) during lockdown (p<0.001). Acceptance of vaccination 
(49,6%) was significantly higher in those often following restric-
tions, often feeling content, having pleasant mood, and rarely feel-
ing angry or discouraged about the future or sad (p≤0.004). 

Conclusions: Parameters of mood, mental status and health-relat-
ed activities were significantly impaired during the second lock-
down. Willingness to be vaccinated was reported by around one 
half of respondents, positively associated with acceptance of re-
striction measures and pleasant moods.

KEYWORDS: COVID-19, exercise, lockdown, mental state, 
mood, vaccine hesitancy

Highlights

1.	 The second COVID 19-lockdown in Germany was as-
sociated with an impairment of parameters of mood and 
mental status.

2.	 During the lockdown physical activity decreased signif-
icantly.

3.	 Out of the total sample, only around one half were willing 
to be vaccinated.

4.	 Those who accept restrictions and maintain a positive ba-
sic attitude show a greater willingness to be vaccinated.

5.	 A test period assumed being too short was most often re-
ported as a reason for vaccine hesitancy.                                                                              

Since its start in December 2019, the COVID-19 pandemic be-
came a worldwide problem harming personal living conditions of 
large proportion of population to an unprecedented extent  [14]. 
In many countries restrictive measures from closure of public in-
stitutions, cancellation of public events, wearing masks and social 
distancing, to quarantine or lockdown, were established to reduce 
infection rates. The first lockdown, which started in Germany in 
March 2020, was already associated with a large impact on every-
day life including symptoms of psychological distress, changes of 
lifestyle, sleep habits and physical activities [1,4-6]. Anxiety and 
depression increased in the general population [31]. In May 2020, 
the World Health Organization warned of a negative influence on 
psychological health on a solid database [23]. Additionally, phys-
ical repercussions became obvious. Obese individuals significant-
ly gained weight already in the first month after beginning of the 
lockdown, which was correlated with lower exercise, self-reported 
boredom, solitude, anxiety, depression, and enhanced consump-
tion of unhealthy food [21]. 

After a relaxation of the measures during summer of 2020, a retight-
ening was necessary throughout Europe in November 2020, due to 
a rapidly increasing COVID-19 incidence. It had to be assumed 
that the recurring lockdown was probably associated with an even 
higher psychological burden than the first lockdown, and its accep-
tance among the population seemed to decrease continuously the 
longer the restrictions lasted [10]. Furthermore, confusion and un-
certainty have increased due to the occurrence of virus mutations 
in December 2020 [17]. On the other hand, the implementation of 
vaccination programmes in 2021 provided a chance for a return 
to normality. As vaccines are needed to reduce COVID-19-related 
morbidity and mortality, several research groups developed vac-
cine candidates as rapidly as possible [30,32]. Data about safety 
and efficacy of vaccines against COVID-19 is promising [22], but 
vaccine hesitancy still remains a relevant problem. A study from 
June 2020 showed differences in acceptance rates ranging from 
89% in China to less than 55% in Russia [13]. In the majority of 
survey studies, the level of acceptance of COVID-19 vaccination 
was ≥70% with lower rates in several European countries (Italy 
53.7%, Poland 56.3%, France 58.9%, Germany 68.4%) [25].  

Therefore, we aimed to investigate factors influencing the willing-
ness to get a COVID-19 vaccine in this population. Furthermore, 
we examined the impact of the second lockdown on mental state, 
mood, and exercise habits in a general German population during 
the second lockdown at the turn of the year 2020/2021. 

METHODS

Study design and data collection

The protocol of the study was approved by the Biomedical Re-
search Ethics Committee at the University of Split School of Med-
icine (2181-198-03-04-20-0056). An online, self-reported ques-
tionnaire addressing demographic data, lifestyle, mood, and vacci-
nation attitude, was distributed using the authors’ contact lists via 
e-mail messages or social media platforms between 17th December 
2020 and 18th January 2021. The questionnaire was based on a 
recently published, cross-sectional study evaluating the influence 
of lockdown on psychosocial aspects in a Croatian general popula-
tion during the current COVID-19 pandemic [12]. Items concern-
ing mental state and attitude towards vaccination were added to the 
questionnaire for these study purposes. A total of 719 respondents 
living in Germany during the second lockdown were included.

The questionnaire contained 48 questions divided into four cate-
gories: demographic data, health-related behavior (smoking, exer-
cise, alcohol, media use), mood and mental status, and vaccination 
acceptance. Mood before and during lockdown was self-assessed 
on a Likert scale from 1 to 4 (1 - Not at all, 2 - Somewhat, 3 - Mod-
erately, 4 - Very much so), and changes in mental state during com-
pared to before lockdown were categorized as “Less”, “Constant” 
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or “More”. “Pleasant moods” were composed of feeling calm, 
rested and content, whereas feeling angry, anxious, discouraged 
about the future and sad, were considered “Unpleasant moods.” 

Statistical analysis

Data analysis was performed with MedCalc Statistical Software 
version 19.7.2 (MedCalc Software by Ostend, Belgium; 2021). 
Normality of distribution was tested with the Shapiro-Wilk test. 
Data are presented as median and interquartile range (IQR) or as 
mean and 95% confidence interval (CI). Wilcoxon test was used 
to evaluate differences between characteristics before and during 
lockdown. Differences between subgroups were evaluated using 
the chi-squared test, additionally, OR (odds ratio) with 95% CI 

were calculated. Statistical significance was set at p-value less than 
0.05.

RESULTS AND DISCUSSION

Results

Of 719 respondents, 61.9% were female, and 42.0% were academ-
ics. The median age was 36 years (IQR 23–52 years). Details of 
demographic data are listed in Table 1. 

In the total cohort, all tested characteristics of mental state (memo-
ry, concentration, judgement) and of mood (pleasant mood, feeling 
calm, rested, content, anxious, angry, discouraged, sad) worsened 
significantly during lockdown (p≤0.014, Table 2). 

Table 1. Demographic data of study respondents
  Total Men Women pa

  N=719 (100%) N=274 (38.1%) N=445 (61.9%)  
Age (median, IQR), years 36 (23-52) 41 (24-57) 33 (22-47.75) p<0.001
Range (years) 18-81 18-75 18-81  
Education (no, %) N=715 (100%) N=272 (38.0%) N=443 (62.0%)  
Elementary school 26 (3.6) 7 (2.6) 19 (4.3)  
Middle school 91 (12.7) 24 (8.8) 67 (15.1)  
High school 56 (7.8) 17 (6.3) 39 (8.8)  
College 241 (33.7) 86 (31.6) 155 (35.0)  
Bachelor degree 80 (11.2) 29 (10.7) 51 (11.5)  
Master degree 142 (19.9) 67 (24.6) 75 (16.9)  
PhD 79 (11.0) 42 (15.4) 37 (8.4)  
Higher educationb 301 (42.1) 138 (50.7) 163 (36.8) p<0.001
IQR - interquartile range achi-square test bHigher education: academic degree

Table 2. Comparisons of the mental state, mood and exercise workload of respondents during vs. before the lockdown (less, constant or more).
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              Gender    Age (years)a

   
Total

pb Men Women OR
pc <36 ≥36

OR
pc

   (95% CI) (95% CI)

    N=719   N=274 N=445     N=345 N=370    -100% -38.10% -61.90% -48.30% -51.70%
Mental state                    
Memory     p<0.001       n.s.       p=0.035
  less 26.00%   22.30% 28.20%     29.90% 22.20% 0.67 (0.48-0.94) p=0.021
  constant 69.80%   72.10% 68.50%     65.20% 74.20% 1.53 (1.11-2.12) p=0.010
  more 4.20%   5.70% 3.40%     4.90% 3.60%   p=0.387
Concentration     p<0.001       p=0.003       p<0.001
  less 40.90%   32.80% 45.70% 1.72 (1.26-2.37) p<0.001 53.00% 29.20% 0.36 (0.27-0.50) p<0.001
  constant 53.50%   60.80% 49.10% 0.62 (0.46-0.85) p=0.003 40.60% 66.10% 2.86 (2.10-3.88) p<0.001
  more 5.60%   6.40% 5.20%   p=0.491 6.40% 4.70%   p=0.337
Judgement     p<0.001       n.s.       p=0.058
  less 21.60%   18.90% 23.20%     24.90% 18.10%    
  constant 67.40%   69.80% 66.00%     63.50% 71.40%    
  more 11.00%   11.30% 10.80%     11.60% 10.60%    
Positive moods                    
Pleasant moodd     p<0.001       p=0.081       n.s.
  less 67.50%   66.40% 68.10%     67.20% 67.80%    
  constant 11.40%   14.60% 9.40%     13.00% 10.00%    
  more 21.10%   19.00% 22.50%     19.70% 22.20%    
Calm     p<0.001       p=0.073       p=0.026
  less 40.80%   40.50% 40.90%     36.20% 45.10% 1.45 (1.07-1.95) p=0.016
  constant 40.50%   44.50% 38.00%     45.50% 36.20% 0.68 (0.50-0.92) p=0.012
  more 18.80%   15.00% 21.10%     18.30% 18.60%   p=0.894
Rested     p=0.014       p=0.007       n.s.
  less 33.90%   31.40% 35.50%   p=0.257 32.20% 35.90%    
  constant 40.30%   47.40% 36.00% 0.62 (0.46-0.84) p=0.002 40.60% 40.50%    
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aMedian Age = 36 years, bWilcoxon test, cchi-square test, dMood variables were defined on a 4-point Likert scale. “Pleasant mood” is composed of 
feeling calm, rested and content and inversed evaluation of feeling angry, anxious, discouraged about the future and sad, respectively. p<0.05 in bold, 
n.s. - non significant, OR - Odds ratio, CI - Confidence interval 

Mental state and moods were significantly more stable in men 
when compared to women during the second lockdown, such 
as being concentrated (OR 0.62 (95% CI 0.46–0.85), p=0.003), 
rested (OR 0.62 (95% CI 0.46–0.84), p=0.002), content (OR 0.63 
(95% CI 0.46–0.86), p=0.003), anxious (OR 0.62 (95% CI 0.46–
0.84), p=0.002), angry (OR 0.57 (95% CI 0.42–0.78), p<0.001), 
and discouraged about the future (OR 0.65 (95% CI 0.48–0.88), 
p=0.006), whereas women were less concentrated (OR 1.72 
(95% CI 1.26–2.37), p<0.001), more rested (OR 1.49 (95% CI 
1.04–2.12), p=0.028), less content (OR 1.58 (95% CI 1.17–2.14), 
p=0.003), more angry (OR 1.36 (95% CI 1.01–1.85), p=0.045), 
and more discouraged about the future (OR 1.37 (95% CI 1.01–
1.85), p=0.042).

Respondents were divided into younger and older group, using the 
median age (36 years) as a cut-off value. Younger respondents re-
ported memory and concentration impairment significantly more 
during the second lockdown in comparison to older respondents 
(OR 0.67 (95% CI 0.48–0.94), p=0.021, and OR 0.36 (95% CI 
0.27–0.50), p<0.001, respectively). On the other hand, older re-
spondents lost their calmness (OR 1.45 (95% CI 1.07–1.95), 
p=0.016), were angrier (OR 1.35 (95% CI 1.01–1.82), p=0.046) 
and changed their attitude towards the future (OR 0.67 (95% CI 
0.50–0.91), p=0.010) during the second lockdown. A higher pro-
portion of older respondents reported that they were less sad (OR 
1.76 (95% CI 1.14–2.73), p=0.024) during the lockdown.

Respondents with a higher educational level lost concentration 
less frequently (OR 0.50 (95% CI 0.36–0.68), p<0.001).

As presented in Figure 1, mental state during lockdown has been 
constant and less impaired (significantly or at least as a trend) if 
mood was pleasant before lockdown. This was shown for feel-
ing less discouraged about the future before lockdown related to 
memory (constant: OR 2.47 (95% CI 1.63–3.74), p<0.001; less: 
OR 0.37 (95% CI 0.34–0.57), p<0.001), concentration (constant: 
OR 2.46 (95% CI 1.61–3.77), p<0.001; less: OR 0.37 (95% CI 
0.24–0.56), p<0.001), and judgement (constant: OR 1.50 (95% CI 
0.98–2.28), p=0.059; less: OR 0.55 (95% CI 0.35–0.86), p=0.008) 
during lockdown, as well as feeling less sad before lockdown re-
lated to memory (constant: OR 1.70 (95% CI 1.07–2.70, p=0.023; 
less: OR 0.54 (95% CI 0.34–0.87), p=0.011), and concentration 
(constant: OR 1.52 (95% CI 0.97–2.40), p=0.066; less: OR 0.59 
(95% CI 0.38–0.93), p=0.022). Similarly, memory has been kept 
more stable and less impaired during lockdown if people felt less 
angry before lockdown (constant: OR 1.93 (95% CI 1.26–2.95), 
p=0.002; less: OR 0.62 (95% CI 0.40–0.97), p=0.035), as well 
as concentration if people felt less anxious (constant: OR 1.63 
(95% CI 1.10–2.41), p=0.015; less: OR 0.59 (95% CI 0.40–0.87), 
p=0.008). However, memory improved during lockdown in case 
of being angrier before lockdown (OR 0.38 (95% CI 0.17–0.86), 
p=0.017), but the number of respondents reporting an improve-
ment of memory was small (30 out of 709).
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  more 25.70%   21.20% 28.50% 1.49 (1.04-2.12) p=0.028 27.20% 23.50%    
Content     p<0.001       p=0.007       n.s.
  less 52.30%   45.30% 56.60% 1.58 (1.17-2.14) p=0.003 51.00% 53.80%    
  constant 34.60%   41.20% 30.60% 0.63 (0.46-0.86) p=0.003 37.40% 32.20%    
  more 13.10%   13.50% 12.80%   p=0.788 11.60% 14.10%    
Negative moods                    
Anxious     p<0.001       p=0.007       n.s.
  less 16.00%   12.80% 18.00%   p=0.064 15.40% 16.50%    
  constant 41.70%   48.90% 37.30% 0.62 (0.46-0.84) p=0.002 44.90% 38.90%    
  more 42.30%   38.30% 44.70%   p=0.092 39.70% 44.60%    
Angry     p<0.001       p=0.001       p=0.006
  less 16.60%   13.10% 18.70%   p=0.053 14.20% 18.40%   p=0.131
  constant 37.80%   46.00% 32.80% 0.57 (0.42-0.78) p<0.001 44.10% 32.40% 0.61 (0.45-0.83) p=0.001
  more 45.60%   40.90% 48.50% 1.36 (1.01-1.85) p=0.045 41.70% 49.20% 1.35 (1.01-1.82) p=0.046
Discouraged
about future

    p<0.001       p=0.022       p=0.017

  less 12.50%   10.90% 13.50%   p=0.319 9.90% 14.60%   p=0.054
  constant 39.20%   45.60% 35.30% 0.65 (0.48-0.88) p=0.006 44.30% 34.90% 0.67 (0.50-0.91) p=0.010
  more 48.30%   43.40% 51.20% 1.37 (1.01-1.85) p=0.042 45.80% 50.50%   p=0.205
Sad     p<0.001       n.s.       p=0.024
  less 13.90%   11.70% 15.30%     10.40% 17.00% 1.76 (1.14-2.73) p=0.011
  constant 39.20%   43.40% 36.60%     42.60% 36.20%   p=0.080
  more 46.90%   44.90% 48.10%     47.00% 46.80%   p=0.957
Exercise workload p<0.001       p=0.004       p=0.001
  less 40.00%   39.20% 40.40%   p=0.757 44.70% 36.10% 0.70 (0.51-0.95) p=0.023
  constant 39.70%   46.20% 35.70% 0.65 (0.47-0.89) p=0.007 32.00% 45.90% 1.81 (1.32-2.47) p<0.001
  more 20.40%   14.60% 23.90% 1.83 (1.22-2.76) p=0.004 23.30% 17.90%   p=0.084
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Figure 1. Association of changes in the mental state during COVID-19 lockdown with mood before lockdown.
Mental state variables changes “During lockdown” – “Before lockdown” are presented in three categories (less, constant, more). Mood variables were 
defined on a 4-point Likert scale. Respondents' answers “not at all” and “somewhat” were grouped as “rare”, and respondents' answers “moderately” 
and “very much so” were grouped as “often”.
A, B, C Changes in memory during lockdown depending on feeling angry, discouraged about the future, and sad before lockdown. 
D, E, F Changes in concentration during lockdown depending on feeling anxious, discouraged about the future, and sad before lockdown. 
G Changes in judgement during lockdown depending on feeling discouraged about the future before lockdown.
p-values were obtained using the chi-square test.
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Exercise workload per week decreased significantly from mean 
143 minutes (95% CI 130–155) before lockdown to 105 (95% CI 
90–120) minutes during lockdown, (p<0.001, Figure 2A). Work-
load was constant in a greater extent in men and older respondents 
compared to women and younger people (p=0.007, and p<0.001, 
respectively), whereas more women increased, and younger peo-
ple decreased their workload per week (p=0.004, and p=0.023, re-
spectively, Table 2). Considering weekly exercise workload before 
lockdown, the cut-off value between low and middle exercisers 
was 45 minutes/week, with 158 minutes/week as a cut-off value 

for distinguishing middle and high exercisers. Low exercisers 
increased their weekly exercise workload during lockdown from 
mean 8 minutes (95% CI 6–10) to 36 minutes (95% CI 26–47). 
Weekly exercise workload of middle exercisers decreased by a 
significant amount during lockdown from 103 minutes (95% CI 
99–107) to 85 minutes (95% CI 73–98), whereas high exercisers 
decreased their activity from 330 minutes (95% CI 309–351) to 
201 minutes (95% CI 161–240) (p<0.001, p<0.001, and p<0.001, 
respectively, Figure 2B). 

Figure 2. Exercise workload per week (minutes) before and during the COVID-19 lockdown.
A Entire cohort (mean and 95% CI)
B Tertiles (mean and 95% CI) depending on the extent of exercise before lockdown:
Low - workload before lockdown ≤45 minutes per week, Middle - workload before lockdown >45 and ≤158 minutes per week,
High - workload before lockdown >158 minutes per week. p-values were obtained using the Wilcoxon test.
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Figure 3. The association of the willingness for vaccination with lifestyle and mood during the COVID-19 lockdown.
Mood variables were defined on a 4-point Likert scale. Respondents' answers “not at all” and “somewhat” were grouped as “rare”, and respondents' 
answers “moderately” and “very much so” were grouped as “often”.
A Willingness for vaccination depending “Following restrictions”. 
B, C, D, E, F Willingness for vaccination depending on mood during lockdown: “Feeling content”, “Feeling angry”, “Feeling discouraged about the 
future”, “Feeling sad”, and “Having pleasant mood”. “Having pleasant mood” is composed of feeling calm, rested and content and inversed evaluation 
of feeling angry, anxious, discouraged about the future and sad, respectively. Will vacc - Willingness for vaccination
p-values were obtained using the chi-square test.
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Regarding the total cohort, 24.8% would refuse vaccination, 25.5% 
were unsure about it and 49.6% were willing to be vaccinated. 
Gender, age, suffering from chronic disease, smoking status, and 
living in community had no influence on acceptance of vaccina-
tion. Respondents with lower educational level were significantly 
more unsure about vaccination than those with an academic degree 
(OR 0.65 (95% CI 0.46–0.93), p=0.017). Acceptance of vaccina-
tion was greater among respondents who widely agreed with re-
strictions (p=0.001) and were feeling more content (p=0.004), less 
angry (p<0.001), less discouraged about the future (p<0.001), less 
sad (p=0.002), and had pleasant mood (p<0.001) during lockdown 
(Table 3 and Figure 3). 

Respondents who would refuse vaccination or those being unsure 
about it, most often selected “Vaccines should be tested more in-
tensively” (73% and 72%, respectively) as a reason for their deci-
sion. Thirty-six percent of people who would refuse vaccination 
did not trust in public health recommendations regarding vaccina-
tion and 34% refused vaccinations in general. Thirty-five percent 
of respondents being unsure were confused about the situation and, 
consequently, unable to decide. People who were willing to get a 
vaccine mentioned individual protection (64%) and building up a 
herd immunity (71%) as reasons for their decisions. Forty-eight 
percent of them trusted public recommendations (Figure 4). There 
was no significant association with gender, age, education, and liv-
ing with children. 
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Figure 4. Willingness for vaccination reasons (multiple answers possible).
A Reasons for refusing vaccination (N=150). B Reasons for being unsure (N=140). C Reasons for agreeing to get vaccination (N=254).
Not helpful “I doubt that vaccination will be helpful in this case.” Longer tested “I think the vaccines should be tested for a longer period of time.”
Better tested “The vaccines have to be tested more precisely.” No trust in recommendations “I don’t trust the public recommendations.”
General vaccination refusal “I don’t like to be vaccinated in general.” Not tested enough “I am not sure if the vaccines are tested thoroughly enough.”
Confused “I am confused by all the different opinions.” Individual protection “I don’t want to get ill with COVID-19.”
Herd immunity “I would like to contribute in developing herd immunity.” Trust recommendations “I trust the recommendations.”
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DISCUSSION

The results of our study showed a deterioration of all tested char-
acteristics of mood such as being calm, rested, content (pleasant 
moods), being anxious, angry, sad, and discouraged about the future 
(unpleasant moods), and of mental status parameters such as mem-
ory, concentration, and judgement, during the second COVID-19 
lockdown. Women were affected in a greater extent than men and 
were less able to keep their mood and mental state stable during 
the second lockdown. Furthermore, younger respondents exhibit-
ed mental state worsening during the second lockdown, whereas 
mood deteriorations were observed in older respondents in a great-
er extent. Overall physical activity decreased significantly during 
lockdown, especially in extensive exercisers who reduced their 
weekly workload substantially. Despite all that, only about one 
half of the respondents were willing to be vaccinated, and the most 
reported reason was to help build up herd immunity. 

Our findings concerning people living in Germany are consistent 
with the results of studies from different countries indicating the 
potential negative impacts of restrictive measures on psychosocial 
stability [8,9,3]. It may be assumed that the increase of unpleasant 
moods cannot be balanced by pleasant moods as they are affected, 
too. Moreover, an instable mental state in critical circumstances 
may promote irrational decisions and in this way initiate vicious 
circles [19].

The COVID-19 effects on mental state were more pronounced 
among women in this study, similarly to reports in another German 
cross-sectional study [13]. During the COVID-19 pandemic wom-
en and younger people reported more anxiety, depression symp-
toms and mental problems. It is well known that women have sig-
nificantly higher anxiety scores compared with men [16,11]. This 

observation could be explained by a generally higher incidence 
of anxiety-depressive disorders in women [28], and a traditionally 
stronger involvement of females in the management of problems 
of everyday life. Additionally, our results confirm a possibly high-
er mental burden of young people as memory and concentration 
of younger respondents in our study were significantly more im-
paired compared to those of older ones, and the ability of judge-
ment appeared to be more diminished. 

When compared to the younger subgroup, older participants re-
ported an increase of angriness, loss of calmness and a change of 
their attitude towards the future in a greater extent. On the other 
hand, older people even reported a decrease in sadness. It is known 
that older people suffer more from psychological distress while 
younger ones tend to develop mental disorder or major depression 
[3]. Youth may be more affected by social isolation than elderly 
people who are more concerned about the life-threatening charac-
ter of the pandemic and therefore react more worried and excited. 

In our study, the reported impairment of mental abilities (con-
centration, memory, judgement) during the lockdown was more 
distinctive in those respondents having unpleasant moods before 
the lockdown. Thus, a lower level of mood stability at the starting 
point seems to be associated with a higher mental vulnerability 
possibly caused by the lack of compensation abilities. Based on 
a higher initial level, increasing anxiety and depression during 
the lockdown may explain problems concerning concentration, 
memory, and judgement. Accordingly, an Italian study reported 
that during the pandemic 38% of the population were affected by 
significant psychological distress, resulting in a deterioration of 
mental health [18]. 
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  N (%) "No" "Unsure" "Yes" pc

Total 709 (100) 176 (24.8) 181 (25.5) 352 (49.6)  
Gender
Male 265 (100) 59 (22.3) 60 (22.6) 146 (55.1) p=0.081
Female 444 (100) 117 (26.4) 121 (27.3) 206 (46.4)  
Agea

<36 345 (100) 74 (21.4) 100 (29.0) 171 (49.6) p=0.05
≥36 360 (100) 101 (28.1) 81 (22.5) 178 (49.4)  
Educationb

Lower 414 (100) 94 (22.7) 119 (28.7) 201 (48.6) p=0.044
Higher 293 (100) 81 (27.6) 61 (20.8) 151 (51.5) punsure=0.017d

Chronic disease          
No 560 (100) 145 (25.9) 144 (25.7) 271 (48.4) n.s
Yes 149 (100) 31 (20.8) 37 (24.8) 81 (54.4)  
Smoking status
Non-Smoker 636 (100) 155 (24.4) 163 (25.6) 318 (50.0) n.s.
Smoker 73 (100) 21 (28.8) 18 (24.7) 34 (46.6)  
Living conditions
Not living alone 626 (100) 156 (24.9) 153 (24.4) 317 (50.6) n.s.
Living alone 83 (100) 20 (24.1) 28 (33.7) 35 (42.2)  

Table 3. Willingness for being vaccinated according to respondents’ answers (Yes, No, Unsure) with regard to gender, age, education, chronic diseases, 
smoking status and living conditions.

aMedian Age = 36 years,  bHigher Education - Academic degree,  cchi-square test,   dchi-square test unsure compared to not unsure, p<0.05 in bold, 
n.s. - non significant, Will vacc - Willingness for vaccination, p-values were obtained using the chi-square test.
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Our results show a significant reduction of weekly mean exercise 
workload (27%) during the second lockdown. This is in accor-
dance with Ammar et al. 2020 [1], who described a 35% reduction 
in number of days per week walking. During home confinement, 
29% of the individuals reported sitting for 6 to 8 h a day (vs. 24% 
before) and the proportion of those sitting for more than 8 h a day 
increased from 16% to 40%. Excessive physical inactivity and a 
more sedentary lifestyle during prolonged stay at home is described 
in different countries and cultures [5,15,26]. This change in physi-
cal activity increases the risk for cardiovascular and all-cause mor-
tality [20]. We found a highly significant (39%) reduction of the 
weekly workload especially in the group of extensive exercisers 
(workload before lockdown >158 minutes per week). These highly 
active people may be more affected by the restraining effects of 
the lockdown on possibilities for training, as facilities for sporting 
areas are often closed and team sports are not allowed. On the oth-
er hand, low exercisers (workload before lockdown <=45 minutes 
per week) and especially women, even increased their physical ac-
tivity. Possibly, for these groups the change of living and working 
conditions opens the opportunity to start with a training program 
previously not realizable. 

In the present study only 49.6% of all participants were willing 
to get vaccinated, which is below data reported in recent stud-
ies. A worldwide comparison study concerning the acceptance 
of COVID-19 vaccine which surveyed more than 13.000 respon-
dents in 19 countries was performed by Lazarus et al. 2020 [13]. 
Although vaccine acceptance rates differed from 55% to 88.6% 
locally, overall 71.5% would take a vaccine if it were proved to 
be safe and effective. Comparable to a recent study, a relatively 
high rate of uncertainty (25.5%) about whether to get a COVID-19 
vaccine or not was found in our study [2].

The relatively low acceptance rate of our respondents living in 
Germany is not much far away from given rates in European coun-
tries like Italy 53.7%, Greece 57,7% and Poland 56.3% [2,12]. 
Furthermore, studies from Australia showed dropping willingness 
for vaccination from 86% in April 2020 [7] to 75% in June 2020 
[24]. In USA the intent to get vaccinated fell from 72% in May 
2020 to 51% in September 2020 [29]. Our present low rate might 
be an alarming expression of a declining vaccine acceptance in the 
course of the pandemic and a sign of exhaustion during the second 
wave. In accordance with Attwell et al. [2], we found a signifi-
cantly higher acceptance rate in those respondents often following 
restrictions. It can be assumed that this group may trust govern-
ment or science advice in a greater extent and consequently accept 
official recommendations of vaccination.

The acceptance of vaccination in our study was significantly re-
duced by parameters of unpleasant mood like feeling angry, sad, or 
discouraged about the future. It has to be considered that rational 
decisions – seemingly paradoxically – are strongly influenced by 

moods. An inclining anxiety and depression level during a long 
lasting or a repeated lockdown might be the reason for an increas-
ing vaccine fatigue. A lower education level is associated with a 
reluctance to be vaccinated against COVID-19 [7]. In our study 
respondents with a lower level of qualifications were significantly 
more unsure about vaccination.

The reason most frequently reported for refusing vaccination or 
uncertainty on this point was a too short test period of the newly 
developed vaccines. This is in accordance with the results that 77% 
of Americans believe that a COVID-19 vaccine will be approved 
before it is fully known whether it is safe and effective [29]. 

More than 50% of participants with a negative or uncertain atti-
tude towards vaccination were not trusting official recommenda-
tions. Lazarus et al. also found a strong association between trust 
in government and vaccine acceptance [13]. Belief of appropriate 
and correct government measures seems to be an important pre-
requisite for the success of a vaccination campaign. Also, it has 
been pointed out that further studies are needed to understand the 
attitudes, beliefs, and influencing factors concerning the indecisive 
part of the population [2].  It is undoubtedly important to learn as 
much as possible about the motives of people opposing or being 
sceptical of vaccination. 

Our study has some limitations. Firstly, respondents with academ-
ic degrees are in a vast majority. This may be of minor impor-
tance as in our study education had only small influence on the 
interesting variables. Secondly, in our study we used a subjective 
estimation of the variables before lockdown. This retrospective as-
sessment from a point during lockdown implies the risk of possi-
ble misjudgement. Nevertheless, self-report questionnaires spread 
by Internet networks are an appropriate method to collect current 
data which then have to be confirmed by using prospective study 
designs.

CONCLUSIONS

Characteristics of mental state and mood were significantly im-
paired, and the physical activity was decreased during the ongo-
ing second lockdown due to COVID-19 pandemic in the studied 
population, all with possibly negative consequences for the public 
health. Therefore, a harm-benefit assessment should be seriously 
taken into account during decisions of recurring restrictive mea-
sures. Despite worldwide agreements in the scientific communi-
ties, international health organizations and national health authori-
ties, that the only efficient solution of this pandemic is vaccination 
of the large proportion of population, the results of this study, sim-
ilar to numerous other reports, showed rather modest percentage 
of respondents in general population that clearly exhibited their 
willingness to be vaccinated. Obviously, there is still a great effort 
ahead of health authorities supported by the scientific community 
to reduce scepticism and improve positive attitude toward vacci-
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