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Abstract: Health literacy became an important competence during the COVID-19 pandemic. Despite
outpatient caregivers being a particularly vulnerable occupational group, their health literacy has
hardly been examined yet, especially during the pandemic. Hence, this study aimed to explore
this field and provide first empirical insights. Data were collected based on a cross-sectional online
survey among 155 outpatient caregivers. In particular, health literacy (HLS-EU-Q16), diet and
physical activity, pandemic-related worries, perceived information sufficiency and stress perception
were examined. Descriptive and ordinal logistic regression analyses were run to test explorative
assumptions. The majority of outpatient caregivers reported high values of health literacy (69% on a
sufficient level). Although no significant associations between health literacy and health behaviours or
perceived information sufficiency were found, perceived information sufficiency and perceived stress
(OR =3.194; 95% CI: 1.542-6.614), and pandemic-related worries (OR = 3.073; 95% CI: 1.471-6.421;
OR =4.243; 95% CI: 2.027-8.884) seem to be related. Therefore, dissemination of reliable information
and resource-building measures to reduce worries may be important parameters for improving
outpatient caregivers” health. Our results provide first explorative insights, representing a starting
point for further research. Considering outpatient caregivers’ mobile work setting, they need to
be provided with adequate equipment and comprehensible information to ensure physically and
mentally healthy working conditions.

Keywords: outpatient care; ambulatory care; health behaviour; nutrition; physical activity; stress;

worries; information sufficiency; coronavirus; pandemic

1. Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic as a global health problem
highlights the importance of health literacy. Health literacy shapes health behaviours of
individuals. During the ongoing pandemic situation, health behaviours, among numerous
aspects of everyday life, have changed to prevent infection with the coronavirus [1,2].
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Besides the risk of contracting SARS-CoV-2, restrictive regulations leading to these be-
havioural changes, as well as misinformation about the pandemic, may impact individuals’
(mental) health [3,4] by causing panic and anxiety [5]. The possibility of obtaining informa-
tion through different media may lead to an ‘infodemic’, making it difficult for individuals
to identify trustworthy and reliable information [6]. Therefore, sufficient health literacy as
a key factor in improving health and well-being [2] should be considered a vital component
in dealing with the psychological consequences of the pandemic [5].

Although health literacy has often been researched in the context of patients with
chronic diseases (e.g., hypertension, asthma, cancer, or HIV/AIDS) [7-9]), it has rarely
been examined among outpatient caregivers in scientific studies so far [10]. Before the
COVID-19 pandemic, in 2019, the occupational group of outpatient caregivers in Germany
consisted of 421,550 employees, most of whom were trained as geriatric nurses (98,976) or
geriatric care assistants (21,831) and as health and care nurses (78,129) or nursing assistants
(14,822). In Germany, 80% (3.3 million) out of 4.1 million persons in need for care were
cared for at home at that time. With an ongoing demographic change in Germany, and thus
a greater need for (geriatric) care, their job is highly relevant to society and the number
of outpatient care services is increasing [11]. Outpatient caregivers typically work in a
mobile setting, while their work activities include body-related care measures, nursing
care measures, and home nursing. These include, for example, helping with personal
hygiene, nutrition, promotion of mobility and orientation, organising everyday life and
administering medication or changing bandages [12].

1.1. Health Literacy as a Crucial Factor for Health

The term health literacy refers to both the individual and public health level, and is
linked to literacy in general. Based on an integrative review on health literacy definitions
and models, Serensen, et al. [13] stated that health literacy “entails people’s knowledge,
motivation and competences to access, understand, appraise, and apply health information
in order to make judgments and take decisions in everyday life concerning healthcare,
disease prevention and health promotion to maintain or improve quality of life during the
life course” [13].

1.2. Health Literacy among Healthcare Workers

A German exploratory interview study among nursing staff in hospitals indicated that
the subjective health literacy, more specifically exhibiting beneficial health behaviours, is
rather limited due to specific job demands such as lack of staff and time pressure [14]. In the
period before the COVID-19 pandemic, a German study among outpatient nurses for the
elderly, almost 40% of the participants reported difficulties in dealing with health-related
information (0-8 points on the 16-point HLS-EU-Q16). Thirteen percent even showed
problematic health literacy (9-12 points), whereas 49% showed sufficient health literacy
(13-16 points). Respondents with difficulties in handling health-related information have
a 13.48-fold increased odds of having frequent thoughts of changing careers [10]. With
regard to the COVID-19 pandemic, understanding specific health- and protection-related
information has become even more important. The importance of information transmission
has already been described as an important occupational health and safety measure in
a recent interview study among outpatient caregivers form Germany [15]. However,
it remains unclear how health literacy and perceived information sufficiency are related.
Therefore, we explore the following assumption:

Assumption 1: The outpatient caregivers’ health literacy is significantly associated with their
perceived sufficiency of information.

1.3. Health Literacy and Health Behaviour

Research by Jordan and Hoebel [16] provides support for the assumption that health
literacy and health behaviour are associated. A relation was found between inadequate
health literacy and a lower prevalence for physical and sporting activity as well as for fruit
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and vegetable consumption [16]. In a study of British adults, higher health literacy led to
increased fruit and vegetable consumption per day and increased the likelihood of being a
non-smoker and having good subjectively rated health [17]. A relationship between health
literacy and physical activity could moreover be partially supported in a previous study
among working adults from Germany [18].

1.4. Health Behaviour among Healthcare Workers

Coping with work-related stress through unhealthy eating, such as sweets, was further
supported by a recent German interview study among 15 outpatient caregivers. Likewise,
work-related exhaustion was reported as a reason for lower physical activity during leisure.
Nevertheless, participants also described a high amount of work-related physical activ-
ity as stressful, which could be another explanation for reduced physical activity during
leisure [19]. However, a study among Korean hospital nurses did not find significant
relationships of eHealth literacy with physical activity and nutrition. The authors justify
this finding by indicating that the gap between the nurses” well-developed health and their
actual health behaviours may be related to specific job demands such as time pressure
and limited access to exercise facilities and healthy food choices [20]. Among Vietnamese
undergraduate nursing students, both health literacy and higher scores of a newly de-
veloped scale for digital healthy diet literacy, were associated with a higher likelihood of
healthier eating behaviour during the COVID-19 pandemic, respectively [21]. Nurses in a
US hospital exhibited a more irregular meal pattern when they were more stressed. Most
frequently, approaches applied to coping with stress among the sample included eating,
exercising, relaxation techniques (e.g., yoga, meditation), and talking with family members
or friends [22]. The influence of shift work on nurses’ diet was investigated in an Australian
study: higher levels of stress were also related to a higher energy intake as well as a higher
percentage of fat and saturated fat intake [23]. Based on these findings, we assume a
relationship between health literacy and health behaviours among outpatient caregivers.

Assumption 2a: The outpatient caregivers” health literacy is significantly associated with their diet.

Assumption 2b: The outpatient caregivers’ health literacy is significantly associated with their
physical activity.

1.5. Health Literacy, Perceived Information Sufficiency and Pandemic-Related Worries

Despite demonstrated associations of health literacy and beneficial health behaviours,
there is some evidence that higher levels of health literacy might even lead to maladaptive
health behaviours in times of anxiety. Therefore, depending on the circumstances, health
literacy may also have adverse effects for anxious individuals [24,25]. Among US adults,
concerns about economic consequences of the COVID-19 pandemic, health-related worries
and social distancing were related to poorer mental health worries [26]. A study among the
general Norwegian population revealed an association of substantial health-related worries
and psychological distress with emotional eating, respectively. Women and participants in
their 30 s were more inclined to emotional eating [27]. Moreover, a cross-sectional study
from Germany indicates that despite high levels of health literacy among participants,
dealing with pandemic-related information can be challenging, nevertheless. Furthermore,
lower levels of health literacy were associated with more confusion about pandemic-related
information [28]. Therefore, further research is needed to examine whether health literacy
might be related to perceived information sufficiency.

1.6. Worries during the COVID-19 Pandemic among Healthcare Workers

In a Vietnamese study among healthcare workers from hospitals and healthcare
centres from April 2020, healthcare workers involved in COVID-19 response with low
health literacy had a 12.06 times higher likelihood of anxiety, 7.84 times higher depres-
sion, and 5 times lower health-related quality of life scores, whereas healthcare workers
uninvolved in COVID-19 response with higher health literacy had a 45% lower likelihood
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of anxiety and 42% lower depression and 2.53 times higher health-related quality of life
scores. When they were more health literate, healthcare workers who were involved in the
COVID-19 response had a 43% lower likelihood of anxiety and 37% lower depression as
well as higher health-related quality of life scores (1.10 times higher) [29]. A high degree
of pandemic-related worries was found in a sample of UK hospital trainees; 91.6% were
worried about COVID-19, mostly due to the risk of family members or friends dying from
(70.4%) or being infected with (67.6%) the disease, as well as transmitting it to them after
an infection at work (59.8%). In contrast, the fear of infecting themselves as while working
in the care sector was comparably lower (27.4%). Perceived information sufficiency about
the COVID-19 pandemic was high (50-80%) [30]. However, a US study did not reveal
differences in patterns of COVID-19-related worries, anxiety and depression between
healthcare providers and non-healthcare providers. The results suggest that healthcare
providers, regardless of their profession, are concerned about the pandemic [31]. Several
Chinese studies within the context of the COVID-19 pandemic among healthcare workers
found that almost half of the participants showed symptoms of anxiety [32,33]. Moreover,
frontline healthcare workers had a higher risk of anxiety and distress [32]. Proceeding from
these findings, we explore the following assumption:

Assumption 3: The outpatient caregivers’ health literacy is significantly associated with their
pandemic-related worries.

Although there are no studies among healthcare workers yet, several scientific studies
emphasise the relation between stress perception and worry due to the COVID-19 pandemic
with eating behaviour among the Norwegian population [27]. Pandemic-related worries
were associated with increased food intake, which had emotional motives. This also led to
psychological stress which was associated with emotional eating behaviour, as well [27].
This led us to explore the following assumptions presented below:

Assumption 4a: The outpatient caregivers’ pandemic-related worries are significantly associated
with their diet.

Assumption 4b: The outpatient caregivers’ pandemic-related worries are significantly associated
with their physical activity.

1.7. Perceived Information Sufficiency and Perceived Stress during the COVID-19 Pandemic
among Healthcare Workers

According to an Arabic study, most healthcare workers obtain their information on
COVID-19 via social media. The sample of healthcare workers mostly had poor knowl-
edge of SARS-CoV-2 transmission (61.0%) and symptom onset (63.6%) in the beginning
of the COVID-19 pandemic [34]. Among Saudi-Arabian healthcare workers, infection
control attitudes were positively correlated with their perceived adequacy of information
on the COVID-19 pandemic. Hygienic practice was further correlated with perceived
adequacy of information and participants’ knowledge. Moreover, having participated in
an education day by the hospital reduced the likelihood of high stress perception during
COVID-19 compared to MERS-CoV [35]. Findings from Germany indicate that caregiv-
ing relatives felt they were sufficiently informed about the ongoing pandemic situation,
although they were emotionally stressed and exhausted [36]. Among Swedish ambulance
nurses, perceiving information insufficiency led to higher levels of stress perception [37],
whereas perceived uncertainty and unfamiliarity in the early stages of the coronavirus
outbreak led to exhaustion among Chinese healthcare workers [38]. We therefore pursue
the following assumption:

Assumption 5: The outpatient caregivers’ perceived sufficiency of information is significantly
associated with their level of perceived stress.

Interestingly, Saudi-Arabian healthcare workers who were previously exposed to
cases of MERS-CoV were less likely to perceive high levels of stress during the COVID-19
pandemic. Still, their worries of contracting COVID-19 were associated with high levels of
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stress compared to the MERS-CoV pandemic a few years earlier. Moreover, their level of
agreement with infection control measures was positively associated with higher stress
levels during the COVID-19 pandemic. The findings indicate that previous pandemic
experiences and awareness campaigns support knowledge improvement and may lead to
reduced anxiety among healthcare workers during a pandemic in general [35]. A recently
published interview study among outpatient caregivers reveals that German outpatient
caregivers already perceived stress at work on a daily basis even before the COVID-19 pan-
demic [19]. Further study results show that job demands increased during the COVID-19
pandemic, and thus, stress perception, as a negative strain reaction of outpatient caregivers,
also increased [39]. A current mixed-methods study from the COVID-19 context even pro-
vides insights of higher levels of perceived stress among outpatient caregivers during the
pandemic [40]. In a study among hospital staff within the context of the A/HIN1 influenza
pandemic, participants’ perceived information sufficiency was significantly associated with
their degree of worry about the pandemic. Degree of pandemic-related worry, in turn,
and to a certain extent perceived sufficiency of information, as well, were significantly
related to the hospital staff’s general psychological distress [41]. Drawing upon these
findings from the current and another pandemic situation, we assume that:

Assumption 6: The outpatient caregivers’ perceived sufficiency of information is significantly
associated with their pandemic-related worries.

Assumption 7: The outpatient caregivers’ pandemic-related worries are significantly associated
with their level of perceived stress.

1.8. The Moderating Role of Pandemic-Related Worries

In the context of the current COVID-19 pandemic, a US study found that participants
were more reactive to stress when they worried more about the pandemic. Conversely,
the buffering effect positive affect had on their stress levels was amplified when participants
were less worried about the pandemic [42]. Based on these initial findings of the moderating
role of pandemic-related worries, we propose the following assumptions for explorative
investigations:

Assumption 8a: Outpatient caregivers’ pandemic-related worries significantly moderate the
association between their health literacy and eating behaviour.

Assumption 8b: Outpatient caregivers’ pandemic-related worries significantly moderate the
association between their health literacy and physical activity.

Assumption 9: Outpatient caregivers’ pandemic-related worries significantly moderate the associ-
ation between their perceived sufficiency of information and their perceived stress.

Figure 1 provides an overview of our assumptions:

Health
behaviour
Health A2a-b Diet
literacy
A8a-b Physical
A3 Ada-b activity
Al COVID-19
worries
A6 A9 A7
Information Perceived
sufficiency A5 stress

Figure 1. Overview of exploratory assumptions (own depiction).
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1.9. Study Aims

Our study aims to investigate the influential role health literacy played for outpatient
caregivers’ health during the first year of the COVID-19 pandemic in Germany. There-
fore, we examine the relationships of health literacy with health behaviour, perceived
information sufficiency regarding the COVID-19 pandemic as well as pandemic-related
worries, and perceived stress among outpatient caregivers in Germany. In this vein, we
aim to provide empirical evidence on health literacy among outpatient caregivers and to
contribute to filling the aforementioned research gaps.

2. Materials and Methods
2.1. Study Design and Recruitment of Participants

The study was designed as a cross-sectional online survey for outpatient caregivers in
Northern Germany. Data were collected between May 2020 and February 2021. Inclusion
criteria for study participation were (1) working as an outpatient caregiver (2) with the
same employer for at least six months (3) with a workload of at least 15 h per week.
Participants were recruited in multiple ways: a total of 367 ambulatory care companies
were contacted by telephone. Additionally, the study information was distributed via email
distribution lists and through groups of outpatient caregivers on social media (Facebook,
Xing). The online survey homepage was visited 607 times. The survey was completed by
n =171 participants (28.2% of homepage visitors), whereas n = 315 (51.9%) dropped out
and n = 121 (19.9%) did not actually participate in the survey. A total of 16 participants
were excluded from data analyses due to missing or implausible values, resulting in a final
sample size of N = 155.

2.2. Variables and Measurements
2.2.1. Sociodemographic and Workplace Variables

To gather sociodemographic information on the participants, self-constructed items
were used for gender, age, postcode and district as well as work area of outpatient care in
which participants worked, general work experience and work experience in the current
company, managerial responsibility, nationality, type of employment, full or part-time
work, shift work, height, body weight, marital status, number of children, country of birth,
mother tongue, and highest level of education. The body mass index (BMI) was calculated
from participants” height and body weight (BMI = (body weight in kg)/(body height in
m)?), with overweight defined as a BMI > 25 kg/m? and obesity as BMI > 30 kg/m?,
according to WHO classification [43].

2.2.2. Health Literacy

Health literacy was assessed using the instrument developed within the framework of
the European Health Literacy Survey (HLS-EU-Q) [44] in its 16-item version (HLS-EU-Q16).
This short form of the HLS-EU-Q47 measures health literacy within the three domains
of healthcare, disease prevention, and health promotion. Across these three domains,
the items address how easily participants can access, understand, appraise, and apply
provided health information, e.g., “On a scale from very easy to very difficult, how easy
would you say it is to judge if the information about illness in the media is reliable?”.
The 16 items of this short version are internally consistent (Cronbach’s « = 0.90) and
represent the 47-item long form (r = 0.82, p < 0.01) [16,45]. Thus, the German version was
found reliable and valid [45,46]. The items were scored on a 4-point Likert scale (1 = very
easy, 2 = easy, 3 = difficult, 4 = very difficult) and dichotomised (1 and 2 into 1 and 3 and 4
into 0) to create an individual sum score, ranging from zero (lowest health literacy) to 16
(maximum health literacy). This score was then divided into three categories: inadequate
(0-8 points), problematic (9-12 points) and sufficient (13-16 points) health literacy [45].
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2.2.3. Health Behaviours

Eating Behaviour

Eating behaviour was measured using the German version of the Mediterranean Diet
Adherence Screener (MEDAS) [47]. This instrument offers the advantage of assessing
the overall dietary quality instead of only measuring individual items. Its 14-item scale
surveys the consumption frequency of foods (olive oil, vegetables, fruit, red meat, animal
fats, carbonated beverages, red wine per day and fish/seafood, legumes, nuts, commercial
food, and Mediterranean traditional dishes with tomato sauce per week) with 12 items
on a six-point scale (e.g., “How many pieces of fruit (including fresh-squeezed juice) do
you consume per day?” on a scale from 1 = less than once, 2 = once, 3 = twice, 4 = three times,
5 = four times to 6 = five times a day or more or, respectively, “How many times do you
consume nuts per week?” on a scale from 1 = less than once, 2 = once, 3 = twice, 4 = three times,
5 = four times to 6 = five times a week or more). Additionally, two dichotomous items measured
the preferred cooking fat used and meat consumed (yes or no). This diet is associated with
lower risks of cardiovascular diseases and mortality [48,49] and has already resulted
in positive effects in interventional trials [50,51]. A final score ranging from 0-14 was
computed by scoring the items with zero (for o) or one (for yes) based on the suggestions
by Schroder et al. (2011) [52] and Hebestreit et al. (2017) [47]. According to Schroder
et al. (2011), the scale can be considered valid (r = 0.52, p < 0.001) [52]. More recently,
Hebestreit et al. (2017) successfully validated the German version by comparison to the
well-established Food Frequency Questionnaire [47].

Physical Activity

To measure physical activity, the German version of the WHO’s Global Physical
Activity Questionnaire (GPAQ) was used [53]. The 16-item GPAQ differentiates physical
activities of moderate and vigorous intensity and whether the activity was carried out
during work, transport or recreational time. One item, for example, is “How much time do
you spend doing moderate-intensity activities at work on a typical day?”. Based on the
official Analysis Guide by the WHO [54], we calculated the total physical activity metabolic
equivalents (METs, i.e., the ratio of the work metabolic rate to the resting metabolic rate)
in minutes per week across the three areas of activity. More than 3000 min of physical
activity per week can be classified as high and between 600 and 3000 min per week as
moderate physical activity, whereas values less than 600 min per week are considered low
values [55]. An international study confirmed the GPAQ’s good reliability (ranging from
p =0.67 to 0.81, p < 0.01) and acceptable concurrent validity (ranging from p = 0.45 to 0.65,
p <0.01) [56]. However, a more recent European study found lower values of concurrent
validity (p = 0.11, p < 0.05 in general and p = 0.16, n.s. for the German version) [53].

2.2.4. COVID-19 Pandemic-Related Variables
Worries and Degree of Worries

To assess concerns and worries regarding the ongoing COVID-19 pandemic among
outpatient caregivers, the questionnaire for assessing general hospital staff’s worries
towards the A/HIN1 pandemic developed by Goulia et al. (2010) [41] was adapted
and translated into German. An initial dichotomous question was used to determine
whether a respondent is worried about the COVID-19 pandemic (yes or no). If participants
affirmed this question, they stated their most prevalent worries in a dichotomous format
(dangerousness of pandemic, risk of infection for family and relatives, social isolation,
consequences on functional abilities), indicating yes or no. Subsequently, their degree of
worries was measured on a 9-point Likert scale (“How would you score your degree of
worry?”), ranging from 1 = I strongly disagree to 9 = I strongly agree. The authors did not
provide information on the scale’s reliability or validity [41]. The scale has already been
used for assessment in the context of the COVID-19 pandemic in a previous study [30].
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Perceived Sufficiency of Information

For the assessment of perceived sufficiency of information regarding the COVID-19
pandemic we adapted four items from another scale from the context of the swine flu
pandemic [41] to the current COVID-19 pandemic context (e.g., “I believe that I have heard
sufficient information about the symptoms of the coronavirus”) and translated them into
German. The items were presented on a 9-point Likert scale (from 1 = I strongly disagree to
9 = I strongly agree). The original scale was sufficiently reliable (Cronbach’s o = 0.68 to 0.89)
but not validated [41]. It has been adapted to the COVID-19 context before [30].

2.2.5. Perceived Stress

Perceived stress was measured using the German version of the 10-item Perceived
Stress Scale (PSS-10) [57,58]. The scale refers to stress experienced in the past month (e.g.,
“In the last month, how often have you felt nervous and stressed?”) and is rated on a five-
point Likert scale (0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 4 = very often).
Since the PSS-10 was not developed for diagnostic purposes, there are no cut-off scores.
Thus, higher scores indicate higher perceived stress. The German version of PSS-10 was
validated (CFI = 0.96; TLI = 0.95; RMSEA = 0.07) and considered reliable (Cronbach’s
o =0.84) [57].

2.3. Statistical Methods

Initially, data of the 171 completed surveys were checked for plausibility, outliers and
missing values. Subsequently, n = 16 cases were excluded from further data analysis due to
missing or implausible values. Descriptive analysis of the data were performed with the
remaining sample of N = 155 participants, including a correlation analysis for the score vari-
ables. In an exploratory approach, the distribution of the data was examined. Due to a lack
of normal distribution, we decided to subdivide all of the scales into tertiles. This approach
was chosen due to the mandatory three-level categorisation of the health literacy scale.
Continuing this approach, the other scales were divided into tertiles based on their value
distributions. This three-level categorisation was not only chosen based on the threefold
categorisation of the health literacy scale, but also to avoid further loss of information in
the sense of dichotomising the scales for binary logistic regression analyses. Finally, ordinal
logistic regression analyses were used for testing the exploratory hypotheses. All statistical
analyses were performed with IBM® SPSS® Statistics (version 25).

3. Results
3.1. Descriptive Results

The majority of participants (N = 155) were female (66.5%), aged between 35 and
39 years (19.4%), and were mobile by car working in outpatient care (70.3%). Individual
participants whose work-related mobility did not fall into the proposed categories reported
to work mobile by both, car and bike, work from the office or as care managers or working
in day-care nursing as well. Work experience ranged from one to 33 years, with an average
of 12.16 years (SD = 8.36 years). Similarly, participants’ job tenure with their current
employers ranged from one to 30 years (M = 8.09 years, SD = 7.04 years). With regard to
individual health-related characteristics, participants” height ranged from 1.48 m to 1.90 m
(M =1.73m, SD = 0.09 m), while their individual body weight ranged from 45 kg to 150 kg
(M =76.96 kg, SD = 16.49 kg). Resulting BMI according to WHO classification [43] and
further details are provided in Table 1.
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Table 1. Sociodemographic characteristics of participants (N = 155).

Title 1 n %
Gender
Male 50 323
Female 103 66.5
Diverse 2 1.3
Age
<24 years 7 45
25-29 years 10 6.5
30-34 years 18 11.6
35-39 years 30 194
40-44 years 18 11.6
45-49 years 17 11.0
50-54 years 22 14.2
55-59 years 21 13.5
>60 years 12 7.7
Work area
Outpatient care (mobile by car) 109 70.3
Outpatient care (mobile by bike or foot) 24 15.5
Outpatient care in retirement or nursing home (no mobility) 5 3.2
Intensive care (no mobility required) 3 1.9
Other 14 9.0
Type of employment
Temporary contract 15 9.7
Permanent contract 140 90.3
Part-time 80 51.6
Full-time 75 48.4
Shift work
Yes 83 53.5
No 72 46.5
Managerial responsibility
Yes 54 34.8
No 101 65.2
Highest educational level
General secondary school 14 9.0
Intermediate secondary school 80 51.6
Specialised grammar school 19 12.3
Grammar School 42 27.1
Family status
Single 52 33.5
Married 86 55.5
Registered civil partnership 7 4.5
Divorced 9 5.8
Widowed 1 0.6
Children
No children 85 54.8
1 child 54 34.8
2 children 12 7.7

3 children 4 2.6
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Table 1. Cont.

Title 1 n %

Living in Germany

Since birth 132 85.2

Later in life 23 14.8
German mother tongue

Yes 137 88.4

No 18 11.6
BMI

Underweight < 18.5 2 1.3

Normal weight 18.5 < 24.9 93 60.0

Overweight/pre-obesity 25 < 29.9 34 21.9

Obesity (classes I, I1, III) > 30 26 16.8

Regarding the main variables, participants showed an average health literacy score
that is considered to be a sufficient level of health literacy [45]. More than half of the partic-
ipants (n = 107 or 69%) showed a sufficient level of health literacy. Ten participants (6.5%)
had an inadequate level of health literacy and 38 of the surveyed outpatient caregivers
(24.5%) showed problematic levels of health literacy. The average MEDAS score indicates
that participants only adhered to less than half of the 14 categories of the score. GPAQ
values show an average of four and a half hours of physical activity per day during work
and leisure time. Based on their MET-minutes, 84.5% (n = 131) of all participants were
highly physically active, 13.5% (n = 21) were moderately physically active and only three
participants (1.9%) were very little physically active. Perceived information sufficiency
was rated with 7 out of 9 on average, whereas pandemic-related worries on average not
only scored a lower mean, with 4 points on the 9-point scale, but also showed a smaller
dispersion of values. Outpatient caregivers in our sample rated their perceived stress
perception with an average of more than 16 out of a possible 40 points. As can be seen
in the variable characteristics in Table 2, most of the scales used in this study showed
acceptable to very good internal consistencies, except for the GPAQ.

Table 2. Variable characteristics and internal consistencies of scales.

Scale Range Min Max Mean Median SD o
Health literacy 0-16 0 16 13.290 14.000 2.996 0.899
Eating behaviour 0-14 1 11 6.323 6.000 2.239 0.508
Physical activity - 240 38,880.000 9872.981 8160.000 7933.685 0.323
Perceived information sufficiency 1-9 1.500 9.000 7.097 7.750 2.028 0.919
Pandemic-related worries 1-9 1.167 7.167 4.369 4.333 1.456 0.682
Perceived stress 0-40 7 27 16.529 17.000 4.237 0.761

Note. SD indicates standard deviations and « (Cronbach’s alpha) was used as a reliability measure for internal consistency. Physical
activity was transformed into metabolic equivalents for data analyses. Cronbach’s « refers to the GPAQ’s physical activity scales excluding

sedentary behaviour.

Moreover, there was only one significant correlation among the main variables,
between pandemic-related worries and perceived information sufficiency (Spearman’s
p = —0.214, p < 0.001). Therefore, multicollinearity cannot be assumed as a precondition
for ordinal regression analysis. Gender was significantly correlated with eating behaviour
(Spearman’s p = 0.291, p < 0.001), pandemic-related worries (Spearman’s p = —0.196,
p < 0.05) and perceived information sufficiency (Spearman’s p = 0.325, p < 0.001). Perceived
information sufficiency was also correlated with age (Spearman’s p = —0.178, p < 0.05) and
working full time (Spearman’s p = 0.174, p < 0.05). Further significant correlations were
found between shift work and physical activity (Spearman’s p = 0.378, p < 0.001), working
full time and pandemic-related worries (Spearman’s p = —0.160, p < 0.05), and among Ger-
man mother tongue and perceived stress (Spearman’s p = 0.210, p < 0.001) and pandemic-
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related worries (Spearman’s p = 0.209, p < 0.001). Finally, educational level was significantly
correlated with health literacy (Spearman’s p = 0.158, p < 0.05) as well as with physical
activity (Spearman’s p = —0.339, p < 0.001). More details are provided in Table 3.

Table 3. Correlation between variables and sociodemographic characteristics (Spearman’s p, N = 155).

Variable Health Eating Physical e Related. Perceived
Literacy Behaviour Activity Suffici Worri Stress
ufficiency orries

Health literacy -

Eating behaviour 0.081 -

Physical activity —0.018 —0.004 -

Perceived information sufficiency —0.054 —0.045 0.086 -

Pandemic-related worries 0.096 —0.130 0.080 —0.214 ** -

Perceived stress —0.058 0.060 0.103 —0.114 0.120 -

Gender —0.006 0.291 ** 0.117 0.325 ** —0.196 * 0.029

Age 0.145 0.021 0.031 —-0.178 * 0.084 —0.056

Work experience 0.042 0.038 0.010 0.035 0.027 —0.008

Shift work —0.061 0.028 0.378 ** —0.084 0.135 0.039

Full-time job —0.048 0.150 —0.070 0.174* —0.160 * 0.036

German mother tongue —0.088 —0.045 0.083 0.144 0.209 ** 0.210 **

Educational level 0.158 * 0.110 —0.339 ** —0.069 —0.077 —0.118

Note. * p < 0.05, * p < 0.001.

3.2. Main Results

Initially, we further examined the associations of health literacy with specific sociode-
mographic variables. We tested whether there were significant differences in health literacy
with respect to different genders, age groups, educational levels or work experience. There-
fore, Kruskal-Wallis tests for non-parametric data were conducted. The tests revealed an
association of health literacy and educational level. Those participants who had a higher
educational level also rated higher values of health literacy (x*(3) = 11.418, p = 0.010).
No such associations were found for health literacy and gender (x2(2) = 0.236, p = 0.889),
age (x*(8) = 12.862, p = 0.117) and work experience (x?(28) = 30.281, p = 0.350).

Testing our first assumption did not confirm the assumed association between health
literacy and perceived information sufficiency with regard to the COVID-19 pandemic
(x%(2) = 1.748, p = 0.417). Our second assumption that outpatient caregivers’ health literacy
would be associated with health behaviours could neither be supported. Health literacy
as a predictor could neither significantly account for an amount of variance in eating
behaviour (x?(2) = 0.994, p = 0.608) nor for physical activity (x?(2) = 2.085, p = 0.353).
Moreover, the model for an association of outpatient caregivers’ health literacy with their
pandemic-related worries was not significant (x?(2) = 5.470, p = 0.065), as suggested in our
third assumption. However, there was a significant negative effect for an inadequate level
of health literacy and pandemic-related worries (b = —1.505, SE = 0.666, Wald X2 =5.110,
p = 0.024), indicating 0.222 higher odds (and therefore decreasing probability) of worrying
more due to the pandemic compared to participants with sufficient health literacy.

Moreover, our assumed association between outpatient caregivers’ pandemic-related
worries and their physical activity (x*(2) = 1.549, p = 0.461) was not significant either
(Assumption 4b). In contrast, we found a significant association between the outpatient
caregivers’ pandemic-related worries and their diet (x*(2) =7.831, p = 0.020), indicating
that the probability for a higher MEDAS score (thus, a healthier diet) increased when
outpatient caregivers showed a low (b = 0.935, SE = 0.378, Wald x? = 6.120, p = 0.013) or
moderate (b = 0.845, SE = 0.366, Wald x? = 5.325, p = 0.021) degree of pandemic-related
worries compared to highly worried participants (Assumption 4a). Thus, the odds of eating
healthier were 2.546 (hardly worried) and 2.329 (moderately worried) times higher than
for outpatient caregivers who were highly worried.

Our fifth assumption of an association between perceived information sufficiency and
perceived stress could be confirmed as well (x%(2) = 10.361, p = 0.006). Ordinal regression
results indicated 3.194 times higher odds for higher levels of perceived stress when per-
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ceived information sufficiency was moderate compared to being well-informed (b = 1.161,
SE = 0.371, Wald x? = 9.774, p = 0.002). Moreover, the sixth assumption that outpatient
caregivers’ perceived sufficiency of information was associated with their pandemic-related
worries could be supported based on ordinal regression results (x>(2) = 15.675, p = 0.000).
The probability for higher levels of pandemic-related worries was higher for outpatient
caregivers who were hardly (b =1.123, SE = 0.3803, Wald x? = 8.921, p = 0.003) or moderately
well-informed (b = 1.445, SE = 0.380, Wald x? = 14.695, p < 0.001) about the COVID-19
pandemic. Thus, the odds of outpatient caregivers being more worried with regard to the
COVID-19 pandemic were 3.073 times higher for those who were hardly and 4.243 times
higher for those who were moderately well-informed about the COVID-19 pandemic
compared to outpatient caregivers who were very well-informed.

Further results do not support our assumed relationship between outpatient caregivers’
pandemic-related worries and their level of perceived stress (x*(2) =3.291, p = 0.193) as
supposed in Assumption 7. As direct associations were not found in the first place,
the assumed moderations of pandemic-related worries between health literacy and health
behaviours could only be partly supported as well. Ordinal regression results revealed
no significant results for physical activity (x*(7) = 5.794, p = 0.564) as in Assumption 8b.
Yet, pandemic-related worries partly moderated the association between health literacy
and eating behaviour (x*(7) = 17.731, p = 0.013). There was a significant moderation when
health literacy was problematic and outpatient caregivers were hardly worried about the
pandemic (b = 1.629, SE = 0.630, Wald X% = 6.745, p = 0.009), with 5.096 times higher odds
of showing a healthy eating behaviour than participants with adequate health literacy who
were highly worried. Moreover, we found a significant moderation effect for adequate
health literacy and a moderate degree of pandemic-related worries (b = 1.031, SE = 0.430,
Wald x? = 5.856, p = 0.016), indicating 2.803 times higher odds of a healthy diet when
participants were moderately worried about the pandemic. Assumption 8a could therefore
be partially confirmed.

Lastly, pandemic-related worries also moderated the previously confirmed association
of perceived information sufficiency and perceived stress among outpatient caregivers
(x*(8) = 16.036, p = 0.042) as supposed in Assumption 9. Thus, the odds of outpatient
caregivers being more stressed were 4.040 times higher when they were moderately well-
informed and highly worried (b = 1.396, SE = 0.640, Wald x% =4.817, p = 0.028), indicating
that having many worries concerning the COVID-19 pandemic led to more perceived
stress among participants when they also perceived to be quite well-informed about the
pandemic. Further details are provided in the Supplementary Materials.

4. Discussion

The current state of research provides little evidence considering outpatient care-
givers’ health literacy and health-related outcomes, especially within the context of the
COVID-19 pandemic. Our exploratory analyses contribute initial findings to the current
state of research and thus provide a starting point for further research. Results from our
sample did not show associations of health literacy and health behaviour, e.g., adherence
to Mediterranean diet or physical activity or perceived information sufficiency regarding
the COVID-19 pandemic. However, an association of educational levels and health lit-
eracy among outpatient caregivers was found. We were also able to show associations
between perceived information sufficiency and pandemic-related worries and perceived
stress, respectively. Moreover, great pandemic-related worries were found to amplify stress
perception when perceived information sufficiency was moderate. COVID-19-related wor-
ries also partially moderated the association between health literacy and eating behaviour.
However, they did not moderate the association of health literacy and physical activity.

Generally, our participants showed high levels of health literacy compared to the gen-
eral German population [16] and another study among outpatient caregivers in Southern
Germany [10]. The MEDAS score as a measurement for overall dietary quality revealed
slightly lower values compared to the general Italian population during the COVID-19



Int. J. Environ. Res. Public Health 2021, 18, 11743 13 of 25

lockdown [59], although a generally higher adherence to the Mediterranean diet could be
expected in their sample due to the geographical location and cultural aspects. In agree-
ment with these results, a mixed-methods study from the COVID-19 context, outpatient
caregivers in Germany showed unchanged or slightly deteriorating eating behaviour [40].
Similarly, physical activity had not decreased due to the COVID-19 pandemic according
to a German panel survey [60]. However, a systematic review reports decreased physical
activity during the COVID-19 pandemic lockdown [61], which is also consistent with the
findings of the mixed-methods study among outpatient caregivers [40]. Although there
are no cut-off values for the PSS5-10 since it is not a diagnostic instrument [57], the average
score may be considered a moderate stress perception when compared to mean values of
the general US population [58,62]. However, the PSS-10-mean values among our sample
of outpatient caregivers are comparable to those of other healthcare professionals during
the COVID-19 pandemic [63,64]. The average pandemic-related worries of outpatient
caregivers are also comparable to the extent of worries among nursing staff in the original
study of the scale, whereas perceived information sufficiency was rated higher in our
sample [41].

4.1. Health Literacy with Regard to Gender, Age, Work Experience and Educational Level

With regard to different sociodemographic variables, we found an association of
educational level and health literacy among outpatient caregivers in our sample. In contrast,
gender, age, and work experience were not associated with health literacy. These results are
supported by a study among the general German population (N = 4952), where a similar
association of sociodemographic data with health literacy was found. Gender and age
were not associated with health literacy, but educational attainment was [16]. There are
some studies which report lower education and health literacy levels in different contexts
(cf. [65-67]).

4.2. Health Literacy and Pandemic-Related Perceived Information Sufficiency

In our sample of outpatient caregivers, health literacy was not associated with per-
ceived information sufficiency regarding the COVID-19 pandemic. Surveys conducted
before the pandemic indicate a lack of knowledge among caregivers which could even
reflected in outpatient care due to the COVID-19 pandemic [68]. Insufficient knowledge
about HIN1 influenza was shown among healthcare workers in spite of relevant train-
ing [69]. Study results from the inpatient care setting show that perceived information
sufficiency among nurses was moderately high regarding certain aspects of the A/HIN1
influenza. The overall information about the A/HINT1 influenza was reported to be per-
ceived as clear (mean: 7.0 4= SD: 1.6, median: 7.4 on the same 9-point scale used in the
present study) [41], which is marginally lower than in our sample regarding the COVID-19
pandemic. Generally, health literacy levels were comparatively high in our sample which
may reduce the perceived sufficiency of additional COVID-19-related information among
the surveyed outpatient caregivers.

4.3. Health Literacy and Changing Health Behaviours before and during the COVID-19 Pandemic

In the present study, exploratory analyses did not reveal significant relations between
health literacy and health behaviours among outpatient caregivers. However, other re-
search results show that health literacy can result in changed health behaviour. Higher
health literacy levels are often associated with healthier behaviour in the general popula-
tion [17,70]. Among 1797 trainees, including geriatric nurses (1 = 138), decreasing health
literacy was associated with showing less health-promoting behaviours with respect to
aspects such as diet and physical exercise [71]. With regard to the current COVID-19 pan-
demic, recent literature discusses the protective potential of a balanced diet and sufficient
nutritional status against such viral infections [72-74]. However, the ongoing pandemic
can also represent a stressor, leading to changes in health behaviours [59,75]. While the
findings of a pre-COVID-19 Polish study among nurses (n = 1080) indicate that lower
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psychophysical mood was associated with a greater tendency to develop improper eating
habits in a non-pandemic context [76], findings by a recent mixed methods-study among
outpatient caregivers from Germany revealed unchanged or deteriorating eating behaviour
for the majority of participants, as well as less physical activity during the COVID-19
pandemic [40].

Despite the insignificant association of health literacy and health behaviours in the
present study, we found a significant association between pandemic-related worries and a
healthy diet, but not physical activity. Similarly, a low and moderate degree of pandemic-
related worries moderated the association between health literacy and diet, but not physical
activity. According to the Health Belief Model, health behaviour can be reflected in the
uptake of preventive measures. The display of health behaviour depends on the perceived
threat (i.e., of the coronavirus) which is influenced by the perceived susceptibility and
seriousness of the disease, in this case COVID-19, demographic variables and cues to
action [77]. Since outpatient caregivers are working in the field, in a mobile setting,
and visit numerous patients who are especially vulnerable to COVID-19 on a daily basis,
they will probably perceive their susceptibility as high. Comparatively high levels of health
literacy among our participants could indicate they also understand the seriousness of an
infection. Looking at our results it can be hypothesised that a certain level (i.e., problematic
or sufficient) of health literacy would be necessary to appraise the circumstances as serious
and, in combination with being little or moderately worried, may lead to a change in
health behaviour (i.e., a healthier diet). On the contrary, being highly worried could
possibly paralyse them and discourage behavioural changes to healthier ones. However,
the question as to why there is no significant effect with regard to physical activity remains
unanswered. This is possibly related to the high level of job-related physical activity or
restrictions such as the closure of gyms during the lockdown, as suggested by German
outpatient caregivers in another study [40].

4.4. Health Literacy and Pandemic-Related Worries

In our sample, we found only partially significant results confirming an association
between inadequate health literacy and greater pandemic-related worries. Similarly, higher
degrees of worry in the context of lower health literacy levels are already known from
the pre-pandemic context among cancer patients, students, or patients with coronary heart
diseases [7,9,78]. Whereas health literacy and worries have often been researched in cancer
patients to date (e.g., [79-82]), there is a lack of research among outpatient caregivers. However,
health literacy becomes relevant for decreasing COVID-19 pandemic-related worries, as it can
be a protective factor regarding fears caused by pandemic situations [28,83,84].

4.5. Perceived Information Sufficiency and Stress Perception

Participants were more likely to perceive more stress when they perceived themselves
to be quite (moderately) sufficiently informed about the COVID-19 pandemic. Interaction
effects indicate that great worries cause more stress when outpatient caregivers were
moderately well-informed. Similarly, in a study among German caregiving relatives who
felt they were sufficiently informed about the ongoing pandemic situation, they were
emotionally stressed and exhausted [36]. Perception of stress due to an unfamiliar work
environment is also known among intensive care unit nurses [85], frontline nurses [86],
and ambulance nurses [37]. Uncertainty about the COVID-19 pandemic was also named as
the most frequently cited stressor among doctors and nurses from a German hospital. This
led to increased stress perception, fatigue and depressive symptoms, even more among
nurses than among doctors [87]. Other international studies also describe adverse health
effects among healthcare workers resulting from uncertainty and misinformation due to
the COVID-19 pandemic [88-91]. Preti et al. (2020) therefore recommended the provision
of protective materials in combination with frequent information [92].
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4.6. Perceived Information Sufficiency and Pandemic-Related Worries

Our results support the assumption that outpatient caregivers’ perceived sufficiency
of information is associated with their pandemic-related worries. Rather contradictory
results can be found with regard to concerns about the COVID-19 pandemic in connection
with information status [84,93]. Although we found comparatively high levels of per-
ceived information sufficiency in our sample [41], globally, insufficient knowledge about
COVID-19 was found among stationary healthcare workers [34,94]. Italian and Japanese
healthcare workers were constantly worried because of the COVID-19 pandemic and rated
their risk of getting infected as very high [94,95], which was also already shown among
German outpatient caregivers [39]. Moreover, in another pandemic context, insufficient
knowledge about HIN1 influenza was shown among healthcare workers despite relevant
training [69]. However, during the MERS-CoV pandemic, healthcare workers showed
a more positive attitude towards MERS-CoV with increasing knowledge [96]. In addi-
tion, a study of 2007 Taiwanese people, including healthcare workers (N = 647, of which
n = 123 nurses), showed how information sources, such as internet and traditional media,
fellow human beings (family, co-workers, friends, etc.) can have an impact on respon-
dents’ pandemic-related worries. In particular, internet media triggered high levels of
public worry. Information obtained from academic courses (formal courses led by experts,
personal or online), in contrast, resulted in lower levels of worry [97].

4.7. Pandemic-Related Worries and Perceived Stress

Although great pandemic-related worries amplified the association between moderate
information sufficiency and stress perception, we did not find pandemic-related worries to
be directly associated with perceived stress in our presented study. This result is rather
striking, since several study results highlight that nurses worried about their own infection
or the risk of infecting others (relatives, patients) in the care setting, ultimately resulting
in higher perceived stress levels [38,85,86,98-102]. Unfortunately, data from our survey
do not offer more in-depth explanations on the emergence of worries and perceived
stress. However, other studies point to explanations: for example, a shortage of personal
protective equipment (PPE) was a main reason for outpatient caregivers being worried
at the beginning of the outbreak of the COVID-19 pandemic, which eventually caused
a high stress perception [15,39,103]. This is also known from other research from the
inpatient care setting [86,104,105], from the partially inpatient and partially outpatient
care sector [101,106], and among healthcare workers [107]. Regarding the long survey
period, the shortage had possibly already been overcome by the time of participation of
many respondents.

Yet, from the outpatient care setting, study results indicate that German outpatient
caregivers also exhibited constant worry and anxiety due to the COVID-19 pandemic and
reported increased stress perception on a daily basis [39]. Increased stress perception
during the COVID-19 pandemic was also reported by Mojtahedzadeh, Neumann et al.
(2021) in their mixed-methods research among outpatient caregivers from Germany [40].
However, despite lacking comparative values of our participants before the COVID-19
pandemic, stress perception among our sample seemed rather moderate.

4.8. Strengths and Limitations

A strength of our study is that we were able to recruit outpatient caregivers from
different care services of different city districts from Northern Germany despite the possibly
limited time due to high work density, time pressure and shift work [108], and increased job
demands in outpatient care during the COVID-19 pandemic in Germany [39]. Furthermore,
our study sample of 155 participants had different sociodemographic characteristics, e.g.,
it included different ages, work experience lengths, and types of employment. Another
strength of our survey is the use of validated instruments. By using an online questionnaire,
we were able to ensure that no data went missing. Overall, we were able to gain initial
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insights on this so-far-unexplored topic, and we have therefore contributed to closing the
above identified research gap.

However, there are some limitations that should be noted. Our sample size of 155 out-
patient caregivers comprises 0.04% of our target population (outpatient caregivers working
in German outpatient care services, N = 421,550 cf. [11]). Furthermore, the participation
rate was low, and the drop-out rate was high. Therefore, the extent of representativeness is
limited. The lack of research including health literacy, health behaviour, pandemic-related
worries, perceived information sufficiency and stress has prompted us to refer to litera-
ture from other, more general contexts and occupational groups, such healthcare workers,
nurses, or geriatric care. This literature, however, can only be considered carefully in
relation to our findings.

To generate more study participants, a long survey period over several pandemic
waves was necessary, which, however, may also have resulted in bias, as recent research
findings suggest that health behaviour changes over time [109]. Moreover, different waves
of the COVID-19 pandemic within the data collection period might have not only changed
health behaviours, but also influenced variables such as pandemic-related worries, per-
ceived information sufficiency, or perceived stress. In addition, due to the self-assessment
of the participants with respect to the survey, it must be mentioned that social desirability
bias and possible errors of judgement cannot be ruled out [110]. As outpatient caregivers
are responsible for patients in their work [12], they may be required to have a certain level
of physical fitness and mental health. Surveyed outpatient caregivers might therefore have
given answers that seem socially acceptable to them [111,112]. Especially in questions
about eating behaviour and physical activity, social desirability seems to carry a risk of
bias [113-118].

Moreover, nurses from the inpatient care have also been observed to have the highest
health literacy awareness among hospital employee groups [119], which could have a
self-selection bias effect on our participants as well. Moreover, the healthy worker effect
cannot be ruled out in our sample of outpatient caregivers [120]. Because there is no pre—
post comparison, the data may moreover be retrospectively biased, and the validity of the
results may be limited. Furthermore, the measurement instruments are subject to certain
limitations. Potential bias can arise due to differences in other populations’ lifestyles
and diets diet in a non-Mediterranean context by using the MEDAS [121]. However,
the MEDAS was considered as an appropriate tool for our survey as it has been validated
for the German population regarding dietary quality in international guidelines [47,48].
Although the reliability of the GPAQ was assessed as “good” to “very good”, the concurrent
validity requires further investigation [122]. Nevertheless, the GPAQ is widely used in
Germany and has already been validated [53]. However, we noticed some implausible data
concerning the GPAQ among the present sample, which we consequently excluded from
data analysis. Therefore, we assume that some participants might not have understood the
logic of the scale and its structure properly and might have needed some more explanation.
This, again, relates to the quantitative nature of our study.

4.9. Implications for Further Research and Practice
4.9.1. Implications for Research

As indicated above, further research studies with larger sample sizes are needed in the
future to obtain more representative results for the outpatient care setting, since outpatient
caregivers are a special occupational group due to their specific mobile work environment
and higher job demands because of the pandemic [39]. Moreover, longitudinal studies
would provide further valuable insights to be able to record possible changes during the
COVID-19 pandemic at different points in time [110]. Although there are some reflections
on the extent to which health literacy is stable over time [123,124], it seems plausible
that an individual’s level of health literacy mainly changes due to educational, aging or
pathological processes [123-126]. For future studies, it could therefore be interesting to
conduct surveys with outpatient caregivers who have experienced the COVID-19 pandemic
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for more than one year and a half now, and how their health literacy levels, perceived
information sufficiency and pandemic-related worries might have changed over time. In the
meantime, various vaccines are available to protect against COVID-19, and outpatient
caregivers were already among the prioritised groups in Germany [127,128]. Recently
published study results by Kozak and Nienhaus (2021) indicate that there is already a
high willingness to vaccinate among geriatric care nurses, yet there are some who are still
hesitant about the vaccination [129]. Hence, it would be of research interest to examine the
status quo of vaccinated outpatient caregivers (vaccinated vs. non-vaccinated) and their
health literacy or pandemic-related worries during the COVID 19 pandemic. Finally, with
larger sample sizes, it could be a future interest in research to consider, e.g., different ages
and gender distribution. By applying such mixed-methods studies, quantitative survey
results could be further explained by qualitative research results [130]. Finally, it must be
emphasised that the HLS-EU-Q16, which we used to measure health literacy, has proven to
be a valid instrument for the general population [44,46,131]. For further research, however,
it would be desirable to develop a care-specific instrument and to use it for further studies,
especially since we found above-average levels of health literacy in our sample [10,16].
After more research has been carried out, specific interventions within the framework of
workplace health promotion and occupational health and safety could be developed and
implemented [132].

4.9.2. Implications for Practice

Implications for practice can be divided into behavioural prevention measures (e.g.,
improving coping competencies) and structural prevention measures (adjusting work
organisation and environment) [133-135]. Outpatient caregivers should be educated about
a healthy diet and sufficient physical activity (cf. [134]), as a higher health literacy could
imply a better health behaviour by putting knowledge into practice [13]. This is especially
important, since we found rather high levels of health literacy among participants, but av-
erage or low values for health behaviour (i.e., eating behaviour and physical activity).
In addition, personal resources should be strengthened in general, as this could decrease
perceptions of stress [134,136]. Improving outpatient caregivers’ resilience in general could
result in a reduced stress perception and decrease symptoms of anxiety [134,137,138].
Although behavioural interventions are of great importance, it seems to be more difficult
for the target population to adapt the measures in practice [139]. Therefore, preventions on
the structural level need to be targeted with greater focus [140].

On the structural level, employers in the outpatient care should always provide suf-
ficient offers of information in relation to the COVID-19 pandemic, which can lead to a
decrease in stress perception and worries in times of a pandemic [41]. Overall, workplace
health promotion offers, e.g., interventions to promote resilience and information sessions
on health-related topics, should be offered by employers in outpatient care. With regard to
social distancing regulations [141], health promotion programmes could also be offered via
corresponding online tools to ensure health-promoting behaviour (e.g., [142]). Furthermore,
the positive effects of social support [143], team spirit, communication, social exchange
between colleagues and superiors should be ensured despite of the ongoing COVID-19
pandemic to inhibit feelings of isolation [144,145]. The specific development of structural
interventions, however, remains important [132,146], particularly because German outpa-
tient caregivers are constantly getting older [11]. All in all, improving the health literacy
of outpatient caregivers could not only encourage the conduct of more health-promoting
behaviours, but also improve their general health, motivation and productivity [13,108].
This needs to be given more attention during the COVID-19 pandemic [15,39]. Finally,
increased health literacy can also lead to improved communication with patients in the
long term [147], as patients have a greater need to talk to outpatient caregivers during the
pandemic [39]. Research findings indicate that health literacy can be trained among health-
care professionals [148]. Although outpatient caregivers in the present sample showed
high values on the health literacy scale, specific training on translating their knowledge
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into actions could improve health behaviour. In addition, it would be advisable to provide
outpatient caregivers with sufficient PPE at all times in order to avoid anxiety and other
negative strain reactions, such as stress perception [15,39].

5. Conclusions

This cross-sectional study focused on the health literacy of outpatient caregivers
during the COVID-19 pandemic, a mostly unexplored field [10]. Our findings indicate
a high differentiation of insights into individual levels of health literacy in association
with perceived information sufficiency, pandemic-related worries, and stress perception
of outpatient caregivers during the COVID-19 pandemic. Health behaviours (physical
activity, diet) were not related to levels of health literacy among our participants. Perceived
sufficiency of information was associated with pandemic-related worries and stress percep-
tion. Moreover, pandemic-related worries moderated the relationship between perceived
information sufficiency and stress perception. It could be helpful to ensure access to infor-
mation to provide reliable and appropriate knowledge about COVID-19 and to promote
outpatient caregivers” health literacy and strengthen their personal resources. Possible
negative strain reactions, such as stress, resulting from false or insufficient information
and worries could be avoided in this way in the future and thereby promote outpatient
caregivers’ health [13,149]. These aspects should be further considered when planning a
better work environment in outpatient care services during the COVID-19 pandemic.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph182211743/s1, Table S1: Results of associations with perceived information sufficiency
from ordinal logistic regression (N = 155), Table S2: Results of associations with eating behaviour
from ordinal logistic regression (N = 155), Table S3: Results of associations with physical activity
from ordinal logistic regression (N = 155), Table S4: Results of associations with pandemic-related
worries from ordinal logistic regression (N = 155), Table S5: Results of associations with perceived
stress from ordinal logistic regression (N = 155).

Author Contributions: Conceptualization, E.R. and S.M.; study design, E.R. and S.M.; data acquisi-
tion, FA.N.; data analysis, E.R.; data interpretation, E.R. and S.M.; writing—original draft preparation,
E.R. and N.M.; writing—review and editing, E.R.,, N.M., EA.N., AN.,, M.A,, VH,, B.-C.Z. and SM.;
visualization, E.R. and S.M.; supervision, A.N., M.A., VH., B.-C.Z. and S.M.; project administration,
B.-C.Z. and S.M.; funding acquisition, B.-C.Z. and S.M. All authors have read and agreed to the
published version of the manuscript.

Funding: This work was funded by the Institution for Statutory Accident Insurance and Prevention
in the Health and Welfare Services (BGW), a non-profit organisation that is part of the national social
security system-based in Hamburg, Germany.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of the University Medical Center
Hamburg-Eppendorf, Germany (UKE) (Ethic-Code: LPEK-0083, 9 November 2019).

Informed Consent Statement: Written informed consent was obtained from all participants involved
in the study prior to conducting interviews and focus group discussions and for publishing this paper.

Data Availability Statement: The datasets generated and/or analysed during the current study
are not publicly available due to German data protection regulations, but are available from the
corresponding author on reasonable request.

Acknowledgments: We thank all institutions and employees who participated in this study.

Conflicts of Interest: The authors declare that they have no competing interests.


https://www.mdpi.com/article/10.3390/ijerph182211743/s1
https://www.mdpi.com/article/10.3390/ijerph182211743/s1

Int. J. Environ. Res. Public Health 2021, 18, 11743 19 of 25

Abbreviations

BMI Body Mass Index

COVID-19 Coronavirus Disease 2019

GPAQ Global Physical Activity Questionnaire
HLS-EU-Q16  European Health Literacy Survey Questionnaire
MEDAS Mediterranean Diet Adherence Screener
MET Metabolic Equivalent of Task

MERS Middle East Respiratory Syndrome

PPE Personal Protective Equipment

PSS-10 Perceived Stress Scale (10-item version)
Ref. Reference Category

SARS Severe Acute Respiratory Syndrome
WHO World Health Organization

References

1. Sentell, T.; Vamos, S.; Okan, O. Interdisciplinary Perspectives on Health Literacy Research Around the World: More Important
Than Ever in a Time of COVID-19. Int. J. Environ. Res. Public Health 2020, 17, 3010. [CrossRef]

2. Kickbusch, I; Pelikan, ].M.; Apfel, E; Tsouros, A.D. Health literacy. In The Solid Facts; World Health Organization, Regional Office
for Europe: Copenhagen, Denmark, 2013.

3. Brooks, S.K.; Webster, R.; Smith, L.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of quarantine
and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912-920. [CrossRef]

4. Bao, Y,;Sun, Y;; Meng, S.; Shi, J.; Lu, L. 2019-nCoV epidemic: Address mental health care to empower society. Lancet 2020, 395,
e37-e38. [CrossRef]

5. Nguyen, H.C.; Nguyen, M.H.; Do, B.N,; Tran, C.Q.; Nguyen, T.T.P; Pham, K.M.; Pham, L.V,; Tran, K.V,; Duong, T.T.; Tran, T.V,;
et al. People with Suspected COVID-19 Symptoms Were More Likely Depressed and Had Lower Health-Related Quality of Life:
The Potential Benefit of Health Literacy. J. Clin. Med. 2020, 9, 965. [CrossRef]

6.  World Health Organization Novel Coronavirus (2019 nCoV) Situation Report-13. Available online: https:/ /www.who.int/docs/
default-source/coronaviruse/situation-reports /20200202-sitrep-13-ncov-v3.pdf (accessed on 27 April 2021).

7. Haack, M.; Kramer, S.; Seidel, G.; Dierks, M.-L. Quality of life and fear of disease progression are associated with aspects of health
literacy in men with prostate cancer from Germany. Support. Care Cancer 2019, 28, 2283-2292. [CrossRef]

8. Soellner, R.; Huber, S.; Lenartz, N.; Rudinger, G. Gesundheitskompetenz—ein vielschichtiger Begriff. Zeitschrift fiir Gesundheitspsy-
chologie 2009, 17, 105-113. [CrossRef]

9. Rowlands, G.P,; Mehay, A.; Hampshire, S.; Phillips, R.; Williams, P.; Mann, A_; Steptoe, A.; Walters, P.; Tylee, A.T. Characteristics
of people with low health literacy on coronary heart disease GP registers in South London: A cross-sectional study. BM] Open
2013, 3, e001503. [CrossRef] [PubMed]

10. Janson, P.; Rathmann, K. Berufliche Belastungen, psychische Beanspruchung und Gesundheitskompetenz bei Pflegekriften in
der ambulanten Altenpflege: Eine quantitative Online-Befragung in ausgewahlten bayerischen Grof3stadten. Privention und
Gesundheitsforderung 2021, 16, 344-353. [CrossRef]

11. Statistisches Bundesamt (Destatis) Pflegestatistik: Pflege im Rahmen der Pflegeversicherung Deutschlandergebnisse 2019.
Available online: https:/ /www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Pflege / Publikationen /Downloads-
Pflege/pflege-deutschlandergebnisse-5224001199004.pdf?__blob=publicationFile (accessed on 13 August 2021).

12.  Bundesministerium fiir Gesundheit Pflegedienst und Pflegesachleistungen. Available online: https:/ /www.bundesgesundheitsministerium.
de/pflegedienst-und-pflegesachleistungen.html (accessed on 29 October 2021).

13. Serensen, K.; Broucke, S.V.D.; Fullam, J.; Doyle, G.; Pelikan, ].; Slonska, Z.; Brand, H.; (HLS-EU) Consortium Health Literacy
Project European. Health literacy and public health: A systematic review and integration of definitions and models. BMC Public
Health 2012, 12, 80. [CrossRef] [PubMed]

14. Christensen, M. Subjektive Gesundheitskompetenz von Pflegenden der Stationdren Gesundheitsversorgung: Eine Qualitative Studie;
Hamburg University of Applied Sciences: Hamburg, Germany, 2020.

15. Hetzmann, M.; Mojtahedzadeh, N.; Nienhaus, A.; Harth, V.; Mache, S. Occupational Health and Safety Measures in German
Outpatient Care Services during the COVID-19 Pandemic: A Qualitative Study. Int. J. Environ. Res. Public Health 2021, 18, 2987.
[CrossRef] [PubMed]

16. Jordan, S.; Hoebel, J. Gesundheitskompetenz von Erwachsenen in Deutschland. Bundesgesundheitsblatt-Gesundheitsforschung-
Gesundheitsschutz 2015, 58, 942-950. [CrossRef]

17. Von Wagner, C.; Knight, K.; Steptoe, A.; Wardle, J. Functional health literacy and health-promoting behaviour in a national sample
of British adults. J. Epidemiology Community Heal. 2007, 61, 1086-1090. [CrossRef] [PubMed]

18. Rudolf, K,; Biallas, B.; Dejonghe, L.A.L.; Grieben, C.; Riickel, L.-M.; Schaller, A.; Stassen, G.; Pfaff, H.; Frobose, I. Influence of

Health Literacy on the Physical Activity of Working Adults: A Cross-Sectional Analysis of the TRISEARCH Trial. Int. ]. Environ.
Res. Public Health 2019, 16, 4948. [CrossRef]


http://doi.org/10.3390/ijerph17093010
http://doi.org/10.1016/S0140-6736(20)30460-8
http://doi.org/10.1016/S0140-6736(20)30309-3
http://doi.org/10.3390/jcm9040965
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200202-sitrep-13-ncov-v3.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200202-sitrep-13-ncov-v3.pdf
http://doi.org/10.1007/s00520-019-05052-0
http://doi.org/10.1026/0943-8149.17.3.105
http://doi.org/10.1136/bmjopen-2012-001503
http://www.ncbi.nlm.nih.gov/pubmed/23293243
http://doi.org/10.1007/s11553-020-00826-5
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Pflege/Publikationen/Downloads-Pflege/pflege-deutschlandergebnisse-5224001199004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Pflege/Publikationen/Downloads-Pflege/pflege-deutschlandergebnisse-5224001199004.pdf?__blob=publicationFile
https://www.bundesgesundheitsministerium.de/pflegedienst-und-pflegesachleistungen.html
https://www.bundesgesundheitsministerium.de/pflegedienst-und-pflegesachleistungen.html
http://doi.org/10.1186/1471-2458-12-80
http://www.ncbi.nlm.nih.gov/pubmed/22276600
http://doi.org/10.3390/ijerph18062987
http://www.ncbi.nlm.nih.gov/pubmed/33799465
http://doi.org/10.1007/s00103-015-2200-z
http://doi.org/10.1136/jech.2006.053967
http://www.ncbi.nlm.nih.gov/pubmed/18000132
http://doi.org/10.3390/ijerph16244948

Int. J. Environ. Res. Public Health 2021, 18, 11743 20 of 25

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Mojtahedzadeh, N.; Rohwer, E.; Neumann, F; Nienhaus, A.; Augustin, M.; Zyriax, B.-C.; Harth, V.; Mache, S. The Health
Behaviour of German Outpatient Caregivers in Relation to Their Working Conditions: A Qualitative Study. Int. |. Environ. Res.
Public Health 2021, 18, 5942. [CrossRef] [PubMed]

Gartrell, K; Han, K.; Trinkoff, A.; Cho, H. Three-factor structure of the eHealth Literacy Scale and its relationship with nurses’
health-promoting behaviours and performance quality. J. Adv. Nurs. 2020, 76, 2522-2530. [CrossRef] [PubMed]

Van Duong, T.; Pham, K.M.; Do, B.N.; Kim, G.B.; Dam, H.T.B.; Le, V.-T.T.; Nguyen, T.T.P; Nguyen, H.T.; Nguyen, T.T.; Le, T.T,; et al.
Digital Healthy Diet Literacy and Self-Perceived Eating Behavior Change during COVID-19 Pandemic among Undergraduate
Nursing and Medical Students: A Rapid Online Survey. Int. ]. Environ. Res. Public Health 2020, 17, 7185. [CrossRef] [PubMed]
Nahm, E.-S.; Warren, J.; Zhu, S.; An, M.; Brown, J. Nurses’ self-care behaviors related to weight and stress. Nurs. Outlook 2012, 60,
e23—-e31. [CrossRef]

Heath, G.; Dorrian, J.; Coates, A. Associations between shift type, sleep, mood, and diet in a group of shift working nurses. Scand.
J. Work. Environ. Health 2019, 45, 402—412. [CrossRef]

Stein, A.T.; Freeman, S.Z.; Smits, J. Cognitive Mechanisms Underlying the Link Between Anxiety, Health Behaviors, and Illness
Outcomes: Commentary on a Special Issue. Cogn. Ther. Res. 2019, 43, 131-138. [CrossRef]

Ishikawa, H.; Kato, M.; Kiuchi, T. Associations of health literacy and information sources with health-risk anxiety and protective
behaviors. J. Commun. Health 2016, 9, 33-39. [CrossRef]

Kéampfen, F.; Kohler, 1.V.; Ciancio, A.; De Bruin, W.B.; Maurer, J.; Kohler, H.-P. Predictors of mental health during the Covid-19
pandemic in the US: Role of economic concerns, health worries and social distancing. PLoS ONE 2020, 15, e0241895. [CrossRef]
Bemanian, M.; Meland, S.; Blomhoff, R.; Rabben; Asgeir, K.; Arnesen, EK.; Skogen, J.C.; Fadnes, L.T. Emotional Eating in
Relation to Worries and Psychological Distress Amid the COVID-19 Pandemic: A Population-Based Survey on Adults in Norway.
Int. ]. Environ. Res. Public Health 2020, 18, 130. [CrossRef]

Okan, O.; Bollweg, T.M.; Berens, E.-M.; Hurrelmann, K.; Bauer, U.; Schaeffer, D. Coronavirus-Related Health Literacy: A Cross-
Sectional Study in Adults during the COVID-19 Infodemic in Germany. Int. J. Environ. Res. Public Health 2020, 17, 5503. [CrossRef]
[PubMed]

Tran, T.V,; Nguyen, H.C.,; Pham, L.V.; Nguyen, M.H.; Nguyen, H.C.; Ha, T.H.; Phan, D.T.; Dao, H.K.; Nguyen, P.B.; Trinh,
M.V,; et al. Impacts and interactions of COVID-19 response involvement, health-related behaviours, health literacy on anxiety,
depression and health-related quality of life among healthcare workers: A cross-sectional study. BM] Open 2020, 10, e041394.
[CrossRef]

Aziminia, N.; Hospital, R EL.N.ET.B.; Khani, A.; Smith, C.; Bakhai, A.; Lisk, C. Hospital trainees” worries, perceived sufficiency of
information and reported psychological health during the COVID-19 pandemic. Acute Med. 2021, 20, 25-36. [CrossRef] [PubMed]
Barzilay, R.; Moore, T.M.; Greenberg, D.M.; DiDomenico, G.E.; Brown, L.A.; White, L.K.; Gur, R.C.; Gur, R.E. Resilience, COVID-
19-related stress, anxiety and depression during the pandemic in a large population enriched for healthcare providers. Transl.
Psychiatry 2020, 10, 291. [CrossRef]

Lai, J.; Ma, S.;; Wang, Y.; Cai, Z.; Hu, J.; Wei, N.; Wu, J.; Du, H.; Chen, T.; Li, R.; et al. Factors associated with mental health
outcomes among health care workers exposed to coronavirus disease 2019. JAMA Network Open 2020, 3, €203976. [CrossRef]
Liu, S.; Yang, L.; Zhang, C.; Xiang, Y.-T.; Liu, Z.; Hu, S.; Zhang, B. Online mental health services in China during the COVID-19
outbreak. Lancet Psychiatry 2020, 7, e17—e18. [CrossRef]

Bhagavathula, A.S.; AlDhaleei, W.A.; Rahmani, J.; Mahabadi, M.A.; Bandari, D.K. Knowledge and Perceptions of COVID-19
Among Health Care Workers: Cross-Sectional Study. JMIR Public Heal. Surveill. 2020, 6, €19160. [CrossRef] [PubMed]

Temsah, M.H.; Alhuzaimi, A.N.; Alamro, N.; Alrabiaah, A.; Al-Sohime, F.; Alhasan, K.; Kari, J.A.; Almaghlouth, I.; Aljamaan, F;
Al-Eyadhy, A ; et al. Knowledge, attitudes and practices of healthcare workers during the early COVID-19 pandemic in a main,
academic tertiary care centre in Saudi Arabia. Epidemiology Infect. 2020, 148, 203. [CrossRef]

Eggert, S.; Teubner, C.; Budnick, A.; Gellert, P.; Kuhlmey, A. Pflegende Angehorige in der COVID-19-Krise. Ergebnisse
Einer Bundesweiten Befragung. Available online: https://www.zqp.de/wp-content/uploads/ZQP-Analyse- Angeh%C3%B6
rigeCOVID19.pdf (accessed on 13 August 2021).

Bohstrom, D.; Carlstrom, E.; Sjostrom, N. Managing stress in prehospital care: Strategies used by ambulance nurses. Int. Emerg.
Nurs. 2017, 32, 28-33. [CrossRef]

Liu, Q.; Luo, D.; Haase, J.E.; Guo, Q.; Wang, X.Q.; Liu, S.; Xia, L.; Liu, Z.; Yang, J.; Yang, B.X. The experiences of health-care
providers during the COVID-19 crisis in China: A qualitative study. Lancet Glob. Health 2020, 8, €790-€798. [CrossRef]
Mojtahedzadeh, N.; Wirth, T.; Nienhaus, A.; Harth, V.; Mache, S. Job Demands, Resources and Strains of Outpatient Caregivers
during the COVID-19 Pandemic in Germany: A Qualitative Study. Int. |. Environ. Res. Public Health 2021, 18, 3684. [CrossRef]
[PubMed]

Mojtahedzadeh, N.; Neumann, E; Rohwer, E.; Nienhaus, A.; Augustin, M.; Harth, V.; Zyriax, B.-C.; Mache, S. The Health
Behaviour of German Outpatient Caregivers in Relation to the COVID-19 Pandemic: A Mixed-Methods Study. Int. ]. Environ. Res.
Public Health 2021, 18, 8213. [CrossRef] [PubMed]

Goulia, P.; Mantas, C.; Dimitroula, D.; Mantis, D.; Hyphantis, T. General hospital staff worries, perceived sufficiency of information
and associated psychological distress during the A/HIN1 influenza pandemic. BMC Infect. Dis. 2010, 10, 322. [CrossRef]
[PubMed]


http://doi.org/10.3390/ijerph18115942
http://www.ncbi.nlm.nih.gov/pubmed/34205961
http://doi.org/10.1111/jan.14490
http://www.ncbi.nlm.nih.gov/pubmed/33463741
http://doi.org/10.3390/ijerph17197185
http://www.ncbi.nlm.nih.gov/pubmed/33008102
http://doi.org/10.1016/j.outlook.2012.04.005
http://doi.org/10.5271/sjweh.3803
http://doi.org/10.1007/s10608-019-09999-6
http://doi.org/10.1080/17538068.2015.1133004
http://doi.org/10.1371/journal.pone.0241895
http://doi.org/10.3390/ijerph18010130
http://doi.org/10.3390/ijerph17155503
http://www.ncbi.nlm.nih.gov/pubmed/32751484
http://doi.org/10.1136/bmjopen-2020-041394
http://doi.org/10.52964/AMJA.0839
http://www.ncbi.nlm.nih.gov/pubmed/33749692
http://doi.org/10.1038/s41398-020-00982-4
http://doi.org/10.1001/jamanetworkopen.2020.3976
http://doi.org/10.1016/S2215-0366(20)30077-8
http://doi.org/10.2196/19160
http://www.ncbi.nlm.nih.gov/pubmed/32320381
http://doi.org/10.1017/S0950268820001958
https://www.zqp.de/wp-content/uploads/ZQP-Analyse-Angeh%C3%B6rigeCOVID19.pdf
https://www.zqp.de/wp-content/uploads/ZQP-Analyse-Angeh%C3%B6rigeCOVID19.pdf
http://doi.org/10.1016/j.ienj.2016.08.004
http://doi.org/10.1016/S2214-109X(20)30204-7
http://doi.org/10.3390/ijerph18073684
http://www.ncbi.nlm.nih.gov/pubmed/33916134
http://doi.org/10.3390/ijerph18158213
http://www.ncbi.nlm.nih.gov/pubmed/34360505
http://doi.org/10.1186/1471-2334-10-322
http://www.ncbi.nlm.nih.gov/pubmed/21062471

Int. J. Environ. Res. Public Health 2021, 18, 11743 21 of 25

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Nelson, N.A.; Bergeman, C.S. Daily Stress Processes in a Pandemic: The Effects of Worry, Age, and Affect. Gerontologist 2021, 61,
196-204. [CrossRef]

World Health Organisation. Body Mass Index. Available online: https://www.euro.who.int/en/health-topics/disease-
prevention/nutrition/a-healthy-lifestyle /body-mass-index-bmi (accessed on 11 June 2021).

Serensen, K.; Broucke, S.V.D,; Pelikan, ].M.; Fullam, J.; Doyle, G.; Slonska, Z.; Kondilis, B.; Stoffels, V.; Osborne, R.H.; Brand, H.
Measuring health literacy in populations: Illuminating the design and development process of the European Health Literacy
Survey Questionnaire (HLS-EU-Q). BMC Public Health 2013, 13, 948. [CrossRef]

Rothlin, F; Pelikan, ].M.; Ganahl, K. Die Gesundheitskompetenz der 15-jdhrigen Jugendlichen in Osterreich. In Abschlussbericht
der Osterreichischen Gesundheitskompetenz Jugendstudie im Auftrag des Hauptverbands der Osterreichischen Sozialversicherungstriiger
(HVSV); Ludwig Boltzmann Institut Health Promotion Research (LBIHPR): Wien, Austria, 2013.

Pelikan, J.; Rothlin, F.; Ganahl, K. Measuring comprehensive health literacy in general populations: Validation of instrument,
indices and scales of the HLS-EU study. In Proceedings of the 6th Annual Health Literacy Research Conference, Bethesda, MD,
USA, 3-4 November 2014.

Hebestreit, K.; Yahiaoui-Doktor, M.; Engel, C.; Vetter, W.; Siniatchkin, M.; Erickson, N.; Halle, M.; Kiechle, M.; Bischoff, S.C.
Validation of the German version of the Mediterranean Diet Adherence Screener (MEDAS) questionnaire. BMC Cancer 2017,
17,3337. [CrossRef]

Mach, E; Baigent, C.; Catapano, A.L.; Koskinas, K.C.; Casula, M.; Badimon, L.; Chapman, M.].; De Backer, G.G.; Delgado, V.;
Ference, B.A.; et al. 2019 ESC/EAS Guidelines for the management of dyslipidaemias: Lipid modification to reduce cardiovascular
risk. Eur. Heart J. 2020, 41, 111-188. [CrossRef]

Sofi, F.; Macchi, C.; Abbate, R.; Gensini, G.F.; Casini, A. Mediterranean diet and health status: An updated meta-analysis and a
proposal for a literature-based adherence score. Public Heal. Nutr. 2014, 17, 2769-2782. [CrossRef]

Bruno, E.; Manoukian, S.; Venturell, E.; Oliverio, A.; Rovera, E; Iula, G.; Morelli, D.; Peissel, B.; Azzolini, J.; Roveda, E.; et al.
Adherence to Mediterranean Diet and Metabolic Syndrome in BRCA Mutation Carriers. Integr. Cancer Ther. 2017, 17, 153-160.
[CrossRef]

Kiechle, M.; Dukatz, R.; Yahiaoui-Doktor, M.; Berling, A.; Basrai, M.; Staiger, V.; Niederberger, U.; Marter, N.; Lammert, J.;
Grill, S.; et al. Feasibility of structured endurance training and Mediterranean diet in BRCA1 and BRCA2 mutation carriers—
An interventional randomized controlled multicenter trial (LIBRE-1). BMC Cancer 2017, 17, 752. [CrossRef]

Schroder, H.; Fit6, M.; Estruch, R.; Martinez-Gonzalez, M.A.; Corella, D.; Salas-Salvado, J.; Lamuela-Raventés, R.; Ros, E.;
Salaverria, I; Fiol, M.; et al. A Short Screener Is Valid for Assessing Mediterranean Diet Adherence among Older Spanish Men
and Women. |. Nutr. 2011, 141, 1140-1145. [CrossRef]

Wanner, M.; Hartmann, C.; Pestoni, G.; Martin, B.W.; Siegrist, M.; Martin-Diener, E. Validation of the Global Physical Activity
Questionnaire for self-administration in a European context. BMJ Open Sport Exerc. Med. 2017, 3, e000206. [CrossRef] [PubMed]
World Health Organization Global Physical Activity Questionnaire (GPAQ) Version 2.0. Available online: https://www.who.int/
ncds/surveillance/steps/ GPAQ%20Instrument%?20and%20Analysis%20Guide%20v2.pdf (accessed on 26 April 2021).
Mengesha, M.M.; Roba, H.S.; Ayele, B.H.; Beyene, A.S. Level of physical activity among urban adults and the socio-demographic
correlates: A population-based cross-sectional study using the global physical activity questionnaire. BMC Public Health 2019, 19,
1-11. [CrossRef] [PubMed]

Bull, F.C.; Maslin, T.S.; Armstrong, T. Global Physical Activity Questionnaire (GPAQ): Nine Country Reliability and Validity
Study. J. Phys. Act. Health 2009, 6, 790-804. [CrossRef]

Klein, E.M.; Bréhler, E.; Dreier, M.; Reinecke, L.; Miiller, K.W.; Schmutzer, G.; Woélfling, K.; Beutel, M.E. The German version of
the Perceived Stress Scale-Psychometric characteristics in a representative German community sample. BMC Psychiatry 2016, 16,
1-10. [CrossRef]

Cohen, S.; Williamson, G. Perceived stress in a probability sample of the United States. In The Social Psychology of Health: Claremont
Symposium on Applied Social Psychology; Spacapan, S., Oskamp, S., Eds.; Sage: Newbury Park, CA, USA, 1988; pp. 31-67.

Di Renzo, L.; Gualtieri, P; Pivari, F,; Soldati, L.; Attina, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F; et al. Eating
habits and lifestyle changes during COVID-19 lockdown: An Italian survey. J. Transl. Med. 2020, 18, 229. [CrossRef]

Betsch, C.; Korn, L.; Felgendreff, L.; Eitze, S.; Schmid, P.; Sprengholz, P.; Wieler, L.; Schmich, P,; Stollorz, V.; Ramharter, M.; et al.
COVID-19 Snapshot Monitoring (COSMO)—Welle 15. Ergebnisse aus dem Wiederholten Querschnittlichen Monitoring von
Wissen, Risikowahrnehmung, Schutzverhalten und Vertrauen Wéahrend des Aktuellen COVID-19 Ausbruchsgeschehens. Stand:
26.06.2020 (Version 15-01). Available online: https:/ /psycharchives.org/bitstream /20.500.12034 /2758 /1/ preprint-welle-15.pdf
(accessed on 29 June 2021).

Stockwell, S.; Trott, M.; Tully, M.; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, E,; Smith, L. Changes in physical activity
and sedentary behaviours from before to during the COVID-19 pandemic lockdown: A systematic review. BM] Open Sport Exerc.
Med. 2021, 7, e000960. [CrossRef] [PubMed]

Cohen, S. Perceived Stress Scale by Sheldon Cohen. Available online: https://www.mindgarden.com/documents/
PerceivedStressScale.pdf (accessed on 28 June 2021).

Ma, Y.; Rosenheck, R.; He, H. Psychological stress among health care professionals during the 2019 novel coronavirus disease
Outbreak: Cases from online consulting customers. Intensiv. Crit. Care Nurs. 2020, 61, 102905. [CrossRef]


http://doi.org/10.1093/geront/gnaa187
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi
http://doi.org/10.1186/1471-2458-13-948
http://doi.org/10.1186/s12885-017-3337-y
http://doi.org/10.1093/eurheartj/ehz455
http://doi.org/10.1017/S1368980013003169
http://doi.org/10.1177/1534735417721015
http://doi.org/10.1186/s12885-017-3732-4
http://doi.org/10.3945/jn.110.135566
http://doi.org/10.1136/bmjsem-2016-000206
http://www.ncbi.nlm.nih.gov/pubmed/28761703
https://www.who.int/ncds/surveillance/steps/GPAQ%20Instrument%20and%20Analysis%20Guide%20v2.pdf
https://www.who.int/ncds/surveillance/steps/GPAQ%20Instrument%20and%20Analysis%20Guide%20v2.pdf
http://doi.org/10.1186/s12889-019-7465-y
http://www.ncbi.nlm.nih.gov/pubmed/31438909
http://doi.org/10.1123/jpah.6.6.790
http://doi.org/10.1186/s12888-016-0875-9
http://doi.org/10.1186/s12967-020-02399-5
https://psycharchives.org/bitstream/20.500.12034/2758/1/preprint-welle-15.pdf
http://doi.org/10.1136/bmjsem-2020-000960
http://www.ncbi.nlm.nih.gov/pubmed/34192010
https://www.mindgarden.com/documents/PerceivedStressScale.pdf
https://www.mindgarden.com/documents/PerceivedStressScale.pdf
http://doi.org/10.1016/j.iccn.2020.102905

Int. J. Environ. Res. Public Health 2021, 18, 11743 22 of 25

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Chatzittofis, A.; Karanikola, M.; Michailidou, K.; Constantinidou, A. Impact of the COVID-19 Pandemic on the Mental Health of
Healthcare Workers. Int. |. Environ. Res. Public Health 2021, 18, 1435. [CrossRef]

Paasche-Orlow, M.K.; Parker, R.; Gazmararian, J.A.; Nielsen-Bohlman, L.T.; Rudd, R.R. The prevalence of limited health literacy.
J. Gen. Intern. Med. 2005, 20, 175-184. [CrossRef] [PubMed]

Lee, S.-Y.D.; Tsai, T.-1.; Tsai, Y.-W.; Kuo, K.N. Health literacy, health status, and healthcare utilization of Taiwanese adults: Results
from a national survey. BMC Public Health 2010, 10, 614. [CrossRef] [PubMed]

Rudd, R.E. Health literacy skills of U.S. adults. Am. ]. Health Behav. 2007, 31 (Suppl. 1), S8-5S18. [CrossRef] [PubMed]

Eggert, S.; Sulmann, D.; Teubner, C. ZQP-Analyse. Sicherheitskultur in der Ambulanten Pflege. Available online: https:
/ /www.zqp.de/wp-content/uploads/ZQP-Analyse-SicherheitskulturAmbulant.pdf (accessed on 11 August 2021).

Ma, X; He, Z.; Wang, Y.; Jiang, L.; Xu, Y.; Qian, C.; Sun, R.; Chen, E.; Hu, Z.; Zhou, L.; et al. Knowledge and attitudes of healthcare
workers in Chinese intensive care units regarding 2009 HIN1 influenza pandemic. BMC Infect. Dis. 2011, 11, 24. [CrossRef]
[PubMed]

Mitsutake, S.; Shibata, A.; Ishii, K.; Oka, K. Associations of eHealth Literacy With Health Behavior Among Adult Internet Users.
J. Med Internet Res. 2016, 18, €192. [CrossRef] [PubMed]

Steinke, S.; Koch, P; Lietz, J.; Schillméller, Z.; Nienhaus, A. Health Literacy, Health Behavior and States of Health among Trainee
Personnel in Northern Germany. Healthcare 2021, 9, 757. [CrossRef] [PubMed]

Jayawardena, R.; Sooriyaarachchi, P.; Chourdakis, M.; Jeewandara, C.; Ranasinghe, P. Enhancing immunity in viral infections,
with special emphasis on COVID-19: A review. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 367-382. [CrossRef] [PubMed]
Calder, P.C.; Carr, A.C.; Gombart, A.F; Eggersdorfer, M. Optimal Nutritional Status for a Well-Functioning Immune System Is an
Important Factor to Protect against Viral Infections. Nutrients 2020, 12, 1181. [CrossRef] [PubMed]

Wu, J.; Zha, P. Treatment Strategies for Reducing Damages to Lungs In Patients with Coronavirus and Other Infections. Available
online: https://ssrn.com/abstract=3533279 (accessed on 11 August 2021). [CrossRef]

Neill, E.; Meyer, D.; Toh, W.L.; Van Rheenen, T.E.; Phillipou, A.; Tan, E.J.; Rossell, S.L. Alcohol use in Australia during the
early days of the COVID -19 pandemic: Initial results from the COLLATE project. Psychiatry Clin. Neurosci. 2020, 74, 542-549.
[CrossRef]

Gieniusz-Wojczyk, L.; Dabek, J.; Kulik, H. Risky Behaviour among Nurses in Poland: An Analysis of Nurses’ Physical Condition,
Mental Health and Resilience. Int. |. Environ. Res. Public Health 2021, 18, 1807. [CrossRef]

Janz, N.K.; Becker, M.H. The Health Belief Model: A Decade Later. Health Educ. Q. 1984, 11, 1-47. [CrossRef] [PubMed]

Gabel, P.;; Larsen, M.B.; Edwards, A.; Kirkegaard, P.; Andersen, B. Knowledge, attitudes, and worries among different health
literacy groups before receiving first invitation to colorectal cancer screening: Cross-sectional study. Prev. Med. Rep. 2019,
14, 100876. [CrossRef]

Halbach, S.M.; Enders, A.; Kowalski, C.; Pfortner, T.-K.; Pfaff, H.; Wesselmann, S.; Ernstmann, N. Health literacy and fear of
cancer progression in elderly women newly diagnosed with breast cancer—A longitudinal analysis. Patient Educ. Couns. 2016, 99,
855-862. [CrossRef] [PubMed]

Bahrami, M.; Behbahani, M. A. The Effect of a Health Literacy Promotion Program on the Level of Health Literacy and Death
Anxiety in Women with Breast Cancer. Iran. |. Nurs. Midwifery Res. 2019, 24, 286-290. [CrossRef] [PubMed]

Nakata, H.; Halbach, S.; Geiser, E; Stock, S.; Kowalski, C.; Enders, A.; Pfaff, H.; Ernstmann, N. Health literacy, mental disorders
and fear of progression and their association with a need for psycho-oncological care over the course of a breast cancer treatment.
Psychol. Heal. Med. 2021, 26, 818-831. [CrossRef] [PubMed]

Kugbey, N.; Meyer-Weitz, A.; Asante, K.O. Access to health information, health literacy and health-related quality of life among
women living with breast cancer: Depression and anxiety as mediators. Patient Educ. Couns. 2019, 102, 1357-1363. [CrossRef]
Eysenbach, G. Infodemiology and Infoveillance: Tracking Online Health Information and Cyberbehavior for Public Health. Am. J.
Prev. Med. 2011, 40, S154-5158. [CrossRef]

Nguyen, H.; Do, B.; Pham, K.; Kim, G.; Dam, H.; Nguyen, T.; Nguyen, T.; Nguyen, Y.; Serensen, K.; Pleasant, A.; et al. Fear of
COVID-19 Scale—Associations of Its Scores with Health Literacy and Health-Related Behaviors among Medical Students. Int. |.
Environ. Res. Public Health 2020, 17, 4164. [CrossRef]

Shen, X.; Zou, X.; Zhong, X.; Yan, ].; Li, L. Psychological stress of ICU nurses in the time of COVID-19. Crit. Care 2020, 24, 1-3.
[CrossRef]

Zhang, Y.; Wei, L.; Li, H.; Pan, Y.; Wang, J.; Li, Q.; Wu, Q.; Wei, H. The Psychological Change Process of Frontline Nurses Caring
for Patients with COVID-19 during Its Outbreak. Issues Ment. Heal. Nurs. 2020, 41, 525-530. [CrossRef]

Zerbini, G.; Ebigbo, A.; Reicherts, P.; Kunz, M.; Messman, H. Psychosocial burden of healthcare professionals in times of
COVID-19—A survey conducted at the University Hospital Augsburg. Ger. Med. Sci. 2020, 18, Doc05. [PubMed]

Hennein, R.; Lowe, S. A hybrid inductive-abductive analysis of health workers’ experiences and wellbeing during the COVID-19
pandemic in the United States. PLoS ONE 2020, 15, e0240646. [CrossRef] [PubMed]

Di Trani, M.; Mariani, R.; Ferri, R.; De Berardinis, D.; Frigo, M.G. From Resilience to Burnout in Healthcare Workers During the
COVID-19 Emergency: The Role of the Ability to Tolerate Uncertainty. Front. Psychol. 2021, 12, 646435. [CrossRef] [PubMed]
Nelson, H.; Murdoch, N.H.; Norman, K. The Role of Uncertainty in the Experiences of Nurses During the Covid-19 Pandemic:
A Phenomenological Study. Can. J. Nurs. Res. 2021, 53, 124-133. [CrossRef]


http://doi.org/10.3390/ijerph18041435
http://doi.org/10.1111/j.1525-1497.2005.40245.x
http://www.ncbi.nlm.nih.gov/pubmed/15836552
http://doi.org/10.1186/1471-2458-10-614
http://www.ncbi.nlm.nih.gov/pubmed/20950479
http://doi.org/10.5993/AJHB.31.s1.3
http://www.ncbi.nlm.nih.gov/pubmed/17931141
https://www.zqp.de/wp-content/uploads/ZQP-Analyse-SicherheitskulturAmbulant.pdf
https://www.zqp.de/wp-content/uploads/ZQP-Analyse-SicherheitskulturAmbulant.pdf
http://doi.org/10.1186/1471-2334-11-24
http://www.ncbi.nlm.nih.gov/pubmed/21266085
http://doi.org/10.2196/jmir.5413
http://www.ncbi.nlm.nih.gov/pubmed/27432783
http://doi.org/10.3390/healthcare9060757
http://www.ncbi.nlm.nih.gov/pubmed/34207439
http://doi.org/10.1016/j.dsx.2020.04.015
http://www.ncbi.nlm.nih.gov/pubmed/32334392
http://doi.org/10.3390/nu12041181
http://www.ncbi.nlm.nih.gov/pubmed/32340216
https://ssrn.com/abstract=3533279
http://doi.org/10.2139/ssrn.3533279
http://doi.org/10.1111/pcn.13099
http://doi.org/10.3390/ijerph18041807
http://doi.org/10.1177/109019818401100101
http://www.ncbi.nlm.nih.gov/pubmed/6392204
http://doi.org/10.1016/j.pmedr.2019.100876
http://doi.org/10.1016/j.pec.2015.12.012
http://www.ncbi.nlm.nih.gov/pubmed/26742608
http://doi.org/10.4103/ijnmr.IJNMR_178_18
http://www.ncbi.nlm.nih.gov/pubmed/31333743
http://doi.org/10.1080/13548506.2020.1772987
http://www.ncbi.nlm.nih.gov/pubmed/32484756
http://doi.org/10.1016/j.pec.2019.02.014
http://doi.org/10.1016/j.amepre.2011.02.006
http://doi.org/10.3390/ijerph17114164
http://doi.org/10.1186/s13054-020-02926-2
http://doi.org/10.1080/01612840.2020.1752865
http://www.ncbi.nlm.nih.gov/pubmed/32595421
http://doi.org/10.1371/journal.pone.0240646
http://www.ncbi.nlm.nih.gov/pubmed/33104711
http://doi.org/10.3389/fpsyg.2021.646435
http://www.ncbi.nlm.nih.gov/pubmed/33935905
http://doi.org/10.1177/0844562121992202

Int. J. Environ. Res. Public Health 2021, 18, 11743 23 of 25

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

Aksoy, Y.E.; Kocak, V. Psychological effects of nurses and midwives due to COVID-19 outbreak: The case of Turkey. Arch.
Psychiatr. Nurs. 2020, 34, 427-433. [CrossRef]

Preti, E.; Di Mattei, V.; Perego, G.; Ferrari, F.; Mazzetti, M.; Taranto, P.; Di Pierro, R.; Madeddu, F,; Calati, R. The Psychological
Impact of Epidemic and Pandemic Outbreaks on Healthcare Workers: Rapid Review of the Evidence. Curr. Psychiatry Rep. 2020,
22,1-22. [CrossRef]

Chu, L.; Fung, HH.,; Tse, D.C.K,; Tsang, VH.L.; Zhang, H.; Mai, C. Obtaining Information From Different Sources Matters During
the COVID-19 Pandemic. Gerontologist 2021, 61, 187-195. [CrossRef]

Sahashi, Y.; Endo, H.; Sugimoto, T.; Nabeta, T.; Nishizaki, K.; Kikuchi, A.; Matsumoto, S.; Sato, H.; Goto, T.; Hasegawa, K; et al.
Worries and concerns among healthcare workers during the coronavirus 2019 pandemic: A web-based cross-sectional survey.
Humanit. Soc. Sci. Commun. 2021, 8, 41. [CrossRef]

Puci, M.; Nosari, G.; Loi, E; Puci, G.; Montomoli, C.; Ferraro, O. Risk Perception and Worries among Health Care Workers in the
COVID-19 Pandemic: Findings from an Italian Survey. Health 2020, 8, 535. [CrossRef]

Asaad, A.; El-Sokkary, R.; Alzamanan, M.; El-Shafei, M. Knowledge and attitudes towards Middle East respiratory sydrome-
coronavirus (MERS-CoV) among health care workers in south-western Saudi Arabia. East Mediterr Health ]. 2020, 26, 435-442.
[CrossRef] [PubMed]

Ho, H.-Y.; Chen, Y.-L.; Yen, C.-F. Different impacts of COVID-19-related information sources on public worry: An online survey
through social media. Internet Interv. 2020, 22, 100350. [CrossRef]

Kang, L.; Ma, S.; Chen, M,; Yang, J.; Wang, Y,; Li, R.; Yao, L.; Bai, H.; Cai, Z.; Yang, B.X; et al. Impact on mental health and
perceptions of psychological care among medical and nursing staff in Wuhan during the 2019 novel coronavirus disease outbreak:
A cross-sectional study. Brain, Behav. Immun. 2020, 87, 11-17. [CrossRef]

Kim, H.; Park, K.J; Shin, Y.W.,; Lee, ].S.; Chung, S.; Lee, T.; Kim, M.].; Jung, J.; Lee, J.; Yum, M.S.; et al. Psychological Impact
of Quarantine on Caregivers at a Children’s Hospital for Contact with Case of COVID-19. |. Korean Med. Sci. 2020, 35, 255.
[CrossRef]

Sun, N.; Wei, L.; Shi, S,; Jiao, D.; Song, R.; Ma, L.; Wang, H.; Wang, C.; Wang, Z.; You, Y.; et al. A qualitative study on the
psychological experience of caregivers of COVID-19 patients. Am. J. Infect. Control. 2020, 48, 592-598. [CrossRef] [PubMed]
Rheindorf, J.; Blocker, J.; Himmel, C.; Trost, A. Wie erleben Pflegefachpersonen die Corona-Pandemie? Pflegezeitschrift 2020, 73,
50-53. [CrossRef] [PubMed]

Blanco-Donoso, L.M.; Moreno-Jiménez, J.; Amutio, A.; Gallego-Alberto, L.; Moreno-Jiménez, B.; Garrosa, E. Stressors, Job
Resources, Fear of Contagion, and Secondary Traumatic Stress Among Nursing Home Workers in Face of the COVID-19:
The Case of Spain. J. Appl. Gerontol. 2021, 40, 244-256. [CrossRef]

Paffenholz, P; Peine, A.; Hellmich, M.; Paffenholz, S.V.; Martin, L.; Luedde, M.; Haverkamp, M.; Roderburg, C.; Marx, G.;
Heidenreich, A.; et al. Perception of the 2020 SARS-CoV-2 pandemic among medical professionals in Germany: Results from a
nationwide online survey. Emerg. Microbes Infect. 2020, 9, 1590-1599. [CrossRef]

Arnetz, ].E.; Goetz, C.M.; Sudan, S.; Arble, E.; Janisse, J.; Arnetz, B.B. Personal Protective Equipment and Mental Health Symptoms
Among Nurses during the COVID-19 Pandemic. ]. Occup. Environ. Med. 2020, 62, 892-897. [CrossRef]

Rothgang, H.; Domhoff, D.; Friedrich, A.-C.; Heinze, E; Preuss, B.; Schmidt, A.; Seibert, K.; Stolle, C.; Wolf-Ostermann, K. Pflege
in Zeiten von Corona: Zentrale Ergebnisse einer deutschlandweiten Querschnittsbefragung vollstationérer Pflegeheime. Pflege
2020, 33, 265-275. [CrossRef]

Wolf-Ostermann, K.; Schmidt, A.; Preu3, B.; Heinze, F,; Seibert, K.; Friedrich, A.-C.; Domhoff, D.; Stolle, C.; Rothgang, H.
Pflege in Zeiten von Corona: Ergebnisse einer deutschlandweiten Querschnittbefragung von ambulanten Pflegediensten und
teilstationdren Einrichtungen. Pflege 2020, 33, 277-288. [CrossRef] [PubMed]

Martinez-Lépez, J.A.; Lazaro-Pérez, C.; Gémez-Galdn, J.; Fernandez-Martinez, M.D.M. Psychological Impact of COVID-19
Emergency on Health Professionals: Burnout Incidence at the Most Critical Period in Spain. J. Clin. Med. 2020, 9, 3029. [CrossRef]
Mojtahedzadeh, N.; Neumann, F.A.; Augustin, M.; Zyriax, B.-C.; Harth, V.; Mache, S. Das Gesundheitsverhalten von Pflegekraften—
Aktueller Forschungsstand, Potenziale und mogliche Herausforderungen. Privention Und Gesundh. 2020, 16, 16-20. [CrossRef]
Kollamparambil, U.; Oyenubi, A. Behavioural response to the Covid-19 pandemic in South Africa. PLoS ONE 2021, 16, e0250269.
[CrossRef]

Doring, N.; Bortz, J. Forschungsmethoden und Evaluation in Den Sozial- und Humanwissenschaften; Springer: Berlin/Heidelberg,
Germany, 2016; ISBN 978-3-642-41089-5.

Miihlenfeld, H.-U. Der Mensch in der Online-Kommunikation. In Zum Einfluss Web-Basierter, Audiovisueller Fernkommunikation
Auf Das Verhalten Von Befragten; DUV: Wiesbaden, Germany, 2004.

Krumpal, I. Determinants of social desirability bias in sensitive surveys: A literature review. Qual. Quant. 2013, 47, 2025-2047.
[CrossRef]

Hebert, J.R.; Clemow, L.; Pbert, L.; Ockene, 1.S.; Ockene, J.K. Social Desirability Bias in Dietary Self-Report May Compromise the
Validity of Dietary Intake Measures. Int. ]. Epidemiology 1995, 24, 389-398. [CrossRef] [PubMed]

Adams, S.A.; Matthews, C.E.; Ebbeling, C.B.; Moore, C.G.; Cunningham, J.E.; Fulton, J.; Hebert, J.R. The Effect of Social
Desirability and Social Approval on Self-Reports of Physical Activity. Am. . Epidemiol. 2005, 161, 389-398. [CrossRef]
Antoniewicz, F.; Baumgarten, F.; Kahlert, D. Der Einfluss von Logo und Referenzwerten auf die Angabe sportlicher Aktivitat bei
selbstberichteten Daten. Beweg. Gesundh. 2014, 30, 61-65. [CrossRef]


http://doi.org/10.1016/j.apnu.2020.07.011
http://doi.org/10.1007/s11920-020-01166-z
http://doi.org/10.1093/geront/gnaa222
http://doi.org/10.1057/s41599-021-00716-x
http://doi.org/10.3390/healthcare8040535
http://doi.org/10.26719/emhj.19.079
http://www.ncbi.nlm.nih.gov/pubmed/32338362
http://doi.org/10.1016/j.invent.2020.100350
http://doi.org/10.1016/j.bbi.2020.03.028
http://doi.org/10.3346/jkms.2020.35.e255
http://doi.org/10.1016/j.ajic.2020.03.018
http://www.ncbi.nlm.nih.gov/pubmed/32334904
http://doi.org/10.1007/s41906-020-0761-4
http://www.ncbi.nlm.nih.gov/pubmed/32834532
http://doi.org/10.1177/0733464820964153
http://doi.org/10.1080/22221751.2020.1785951
http://doi.org/10.1097/JOM.0000000000001999
http://doi.org/10.1024/1012-5302/a000760
http://doi.org/10.1024/1012-5302/a000761
http://www.ncbi.nlm.nih.gov/pubmed/32996858
http://doi.org/10.3390/jcm9093029
http://doi.org/10.1007/s11553-020-00792-y
http://doi.org/10.1371/journal.pone.0250269
http://doi.org/10.1007/s11135-011-9640-9
http://doi.org/10.1093/ije/24.2.389
http://www.ncbi.nlm.nih.gov/pubmed/7635601
http://doi.org/10.1093/aje/kwi054
http://doi.org/10.1055/s-0033-1361575

Int. J. Environ. Res. Public Health 2021, 18, 11743 24 of 25

116.

117.

118.

119.

120.
121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

Hébert, ].R.; Peterson, K.E.; Hurley, T.G.; Stoddard, A.M.; Cohen, N.; Field, A.E.; Sorensen, G. The Effect of Social Desirability
Trait on Self-reported Dietary Measures among Multi-Ethnic Female Health Center Employees. Ann. Epidemiology 2001, 11,
417-427. [CrossRef]

Motl, RW.; McAuley, E.; Distefano, C. Is social desirability associated with self-reported physical activity? Prev. Med. 2005, 40,
735-739. [CrossRef]

Wiemeyer, ].; Hansel, F. Koprerlichte Aktivitat. In Bewegung und Sport Gegen Burnout, Depressionen und Angste; Oertel, V., Matura,
S., Eds.; Springer: Berlin/Heidelberg, Germany, 2017; pp. 3-12.

Giiner, M.D.; Ekmekci, PE. A Survey Study Evaluating and Comparing the Health Literacy Knowledge and Communication
Skills Used by Nurses and Physicians. Ing. J. Heal. Care Organ. Provision, Financing 2019, 56, 46958019865831. [CrossRef]
Baillargeon, J. Characteristics of the healthy worker effect. Occup. Med. 2001, 16, 359-366. [PubMed]

Jacobs, D.R.; Petersen, K.; Svendsen, K.; Ros, E.; Sloan, C.B.; Steffen, L.M.; Tapsell, L.C.; Kris-Etherton, P. Considerations to
facilitate a US study that replicates PREDIMED. Metab. Clin. Exp. 2018, 85, 361-367. [CrossRef]

Keating, X.D.; Zhou, K,; Liu, X.; Hodges, M.; Liu, J.; Guan, J.; Phelps, A.; Castro-Pifiero, J. Reliability and Concurrent Validity of
Global Physical Activity Questionnaire (GPAQ): A Systematic Review. Int. J. Environ. Res. Public Health 2019, 16, 4128. [CrossRef]
[PubMed]

Baker, D.W. The meaning and the measure of health literacy. J. Gen. Intern. Med. 2006, 21, 878-883. [CrossRef]

Morris, N.S.; MacLean, C.D.; Littenberg, B. Change in Health Literacy Over 2 Years in Older Adults With Diabetes. Diabetes Ediic.
2013, 39, 638-646. [CrossRef] [PubMed]

Baker, D.W.; Gazmararian, ].A.; Sudano, J.; Patterson, M. The Association Between Age and Health Literacy Among Elderly
Persons. Journals Gerontol. Ser. B 2000, 55, S368-S374. [CrossRef]

Paasche-Orlow, M.K.; Wolf, M.S. The causal pathways linking health literacy to health outcomes. Am. J. Health Behav. 2007, 31
(Suppl. 1), S19-5S26. [CrossRef]

Paul-Ehrlich-Institut COVID-19 Impfstoffe. Available online: https://www.pei.de/DE/arzneimittel /impfstoffe/covid-19/covid-
19-node.html (accessed on 6 May 2021).

Bundesministerium fiir Gesundheit Verordnung zum Anspruch auf Schutzimpfung Gegen das Coronavirus SARS-CoV-2
(Coronavirus-Impfverordnung—CoronalmpfV). Available online: https:/ /www.bundesgesundheitsministerium.de/fileadmin/
Dateien/3_Downloads/C/Coronavirus/Verordnungen/CoronalmpfV_BAnz_AT_08.02.2021_V1.pdf (accessed on 6 May 2021).
Kozak, A.; Nienhaus, A. COVID-19 Vaccination: Status and Willingness to Be Vaccinated among Employees in Health and
Welfare Care in Germany. Int. . Environ. Res. Public Health 2021, 18, 6688. [CrossRef]

Creswell, ] W.; Plano Clark, V.L. Designing and Conducting Mixed Methods Research; Sage Publications: Thousand Oaks, CA,
USA, 2007.

Pelikan, ].M.; Ganahl, K. Measuring Health Literacy in General Populations: Primary Findings from the HLS-EU Consortium’s
Health Literacy Assessment Effort. Stud. Health Technol. Inform. 2017, 240, 34-59.

Mojtahedzadeh, N.; Neumann, F.A.; Rohwer, E.; Augustin, M.; Zyriax, B.-C.; Harth, V.; Mache, S. Betriebliche Gesundheits-
forderung in der Pflege. Privention Und Gesundh. 2021, 16, 163-169. [CrossRef]

Brandenburg, U.; Nieder, P. Betriebliches Fehlzeiten-Management. In Instrumente und Praxisbeispiele fiir Erfolgreiches Anwesenheits-
und Vertrauensmanagement, 2nd ed.; Gabler: Wiesbaden, Germany, 2009.

Riedel-Heller, S.; Luppa, M.; Seidler, A.; Becker, T.; Stengler, K. Psychische Gesundheit und Arbeit. Der Nervenarzt 2013, 84,
832-837. [CrossRef]

Badura, B.; Hehlmann, T. Gesundheit, Verhalten, Organisation. In Betriebliche Gesundheitspolitik; Der Weg zur Gesunden
Organisation; Badura, B., Hehlmann, T., Eds.; Springer: Berlin/Heidelberg, 2003; pp. 13-58.

Kaluza, G. Stressbewiltigung: Trainingsmanual zur Psychologischen Gesundheitsforderung; Springer: Berlin, Heidelberg, 2011.
Bendau, A.; Kunas, S.L.; Wyka, S.; Petzold, M.B.; Plag, J.; Asselmann, E.; Strohle, A. Longitudinal changes of anxiety and
depressive symptoms during the COVID-19 pandemic in Germany: The role of pre-existing anxiety, depressive, and other mental
disorders. J. Anxiety Disord. 2021, 79, 102377. [CrossRef]

Xiao, X.; Xiao, J.; Yao, J.; Chen, Y.; Saligan, L.; Renynolds, N.R.; Wang, H. The Role of Resilience and Gender in Relation to
Infectious-Disease-Specific Health Literacy and Anxiety During the COVID-19 Pandemic. Neuropsychiatr. Dis. Treat. 2020, 16,
3011-3021. [CrossRef]

Lally, P.; van Jaarsveld, C.H.M.; Potts, HW.W.; Wardle, ]. How are habits formed: Modelling habit formation in the real world.
Eur. J. Soc. Psychol. 2010, 40, 998-1009. [CrossRef]

Badura, B.; Walter, U.; Hehlmann, T. Die Vision der gesunden Organisation. In Betriebliche Gesundheitspolitik; Springer: Singapore,
2010; pp. 31-39.

Presse- und Informationsamt der Bundesregierung Telefonschaltkonferenz der Bundeskanzlerin mit den Regierungschefinnen
und Regierungschefs der Lander am 15. April 2020. Available online: https://www.bundesregierung.de/breg-de/themen/
coronavirus/bund-laender-beschluss-1744224 (accessed on 13 August 2021).

Do, B.N,; Tran, T.V,; Phan, D.T.; Nguyen, H.C.; Nguyen, T.T.P.; Nguyen, H.C.; Ha, TH.; Dao, HK.; Trinh, M.V.; Do, T.V,; et al.
Health Literacy, eHealth Literacy, Adherence to Infection Prevention and Control Procedures, Lifestyle Changes, and Suspected
COVID-19 Symptoms Among Health Care Workers During Lockdown: Online Survey. J. Med Internet Res. 2020, 22, e22894.
[CrossRef]


http://doi.org/10.1016/S1047-2797(01)00212-5
http://doi.org/10.1016/j.ypmed.2004.09.016
http://doi.org/10.1177/0046958019865831
http://www.ncbi.nlm.nih.gov/pubmed/11319057
http://doi.org/10.1016/j.metabol.2018.05.001
http://doi.org/10.3390/ijerph16214128
http://www.ncbi.nlm.nih.gov/pubmed/31717742
http://doi.org/10.1111/j.1525-1497.2006.00540.x
http://doi.org/10.1177/0145721713496871
http://www.ncbi.nlm.nih.gov/pubmed/23963099
http://doi.org/10.1093/geronb/55.6.S368
http://doi.org/10.5993/AJHB.31.s1.4
https://www.pei.de/DE/arzneimittel/impfstoffe/covid-19/covid-19-node.html
https://www.pei.de/DE/arzneimittel/impfstoffe/covid-19/covid-19-node.html
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Verordnungen/CoronaImpfV_BAnz_AT_08.02.2021_V1.pdf
https://www.bundesgesundheitsministerium.de/fileadmin/Dateien/3_Downloads/C/Coronavirus/Verordnungen/CoronaImpfV_BAnz_AT_08.02.2021_V1.pdf
http://doi.org/10.3390/ijerph18136688
http://doi.org/10.1007/s11553-020-00800-1
http://doi.org/10.1007/s00115-012-3726-z
http://doi.org/10.1016/j.janxdis.2021.102377
http://doi.org/10.2147/NDT.S277231
http://doi.org/10.1002/ejsp.674
https://www.bundesregierung.de/breg-de/themen/coronavirus/bund-laender-beschluss-1744224
https://www.bundesregierung.de/breg-de/themen/coronavirus/bund-laender-beschluss-1744224
http://doi.org/10.2196/22894

Int. J. Environ. Res. Public Health 2021, 18, 11743 25 of 25

143.

144.

145.

146.

147.

148.

149.

Richter, P.; Wegge, ]. Occupational Health Psychology—Gegenstand, Modelle, Aufgaben. In Klinische Psychologie & Psychotherapie—
Ein Lehrbuch, 2nd ed.; Wittchen, H.-U., Hoyer, ]., Eds.; Springer: Berlin/Heidelberg, Germany, 2011; pp. 337-357.

Badura, B.; Greiner, W.; Rixgens, P.; Ueberle, M.; Behr, M. Sozialkapital-Grundlagen von Gesundheit und Unternehmenserfolg, 2nd ed.;
Springer: Berlin/Heidelberg, Germany, 2013.

Bradtke, E.; Clauss, E.; Ernst, C.; Gregersen, S.; Huxholl, H.; Schwarzmann, K.; Taskan-Karamiirsel, E.; Theiler, A. Sachgebiet
Psyche und Gesundheit in der Arbeitswelt. Psychische Belastung und Beanspruchung von Beschiftigten im Gesundheitsdi-
enst Wahrend der Coronavirus-Pandemie. Available online: https:/ /paritaet-bw.de/system/files/abschnittakkordeoninhalt/
psychische-belastung-und-beanspruchung-von-beschaftigten-21499.pdf (accessed on 13 August 2021).

Bamberg, E.; Ducki, A.; Greiner, B. Betriebliche Gesundheitsférderung: Theorie und Praxis, Anspruch und Realitdt. In Betriebliche
Gesundheitsforderung: Problembezogene Psychologische Interventionen; Steffgen, G., Ed.; Hogrefe Verlag: Gottingen, Germany, 2004;
pp- 11-35.

Toronto, C. Health Literacy Competencies for Registered Nurses: An e-Delphi Study. J. Contin. Educ. Nurs. 2016, 47, 558-565.
[CrossRef] [PubMed]

Finlay, S.; Meggetto, E.; Robinson, A.; Davis, C. Health literacy education for rural health professionals: Shifting perspectives.
Aust. Health Rev. 2019, 43, 404. [CrossRef] [PubMed]

de Pinho, L.; Sampaio, F; Sequeira, C.; Teixeira, L.; Fonseca, C.; Lopes, M. Portuguese Nurses’ Stress, Anxiety, and Depression
Reduction Strategies during the COVID-19 Outbreak. Int. J. Environ. Res. Public Health 2021, 18, 3490. [CrossRef] [PubMed]


https://paritaet-bw.de/system/files/abschnittakkordeoninhalt/psychische-belastung-und-beanspruchung-von-beschaftigten-21499.pdf
https://paritaet-bw.de/system/files/abschnittakkordeoninhalt/psychische-belastung-und-beanspruchung-von-beschaftigten-21499.pdf
http://doi.org/10.3928/00220124-20161115-09
http://www.ncbi.nlm.nih.gov/pubmed/27893919
http://doi.org/10.1071/AH18019
http://www.ncbi.nlm.nih.gov/pubmed/30032741
http://doi.org/10.3390/ijerph18073490
http://www.ncbi.nlm.nih.gov/pubmed/33801740

	Introduction 
	Health Literacy as a Crucial Factor for Health 
	Health Literacy among Healthcare Workers 
	Health Literacy and Health Behaviour 
	Health Behaviour among Healthcare Workers 
	Health Literacy, Perceived Information Sufficiency and Pandemic-Related Worries 
	Worries during the COVID-19 Pandemic among Healthcare Workers 
	Perceived Information Sufficiency and Perceived Stress during the COVID-19 Pandemic among Healthcare Workers 
	The Moderating Role of Pandemic-Related Worries 
	Study Aims 

	Materials and Methods 
	Study Design and Recruitment of Participants 
	Variables and Measurements 
	Sociodemographic and Workplace Variables 
	Health Literacy 
	Health Behaviours 
	COVID-19 Pandemic-Related Variables 
	Perceived Stress 

	Statistical Methods 

	Results 
	Descriptive Results 
	Main Results 

	Discussion 
	Health Literacy with Regard to Gender, Age, Work Experience and Educational Level 
	Health Literacy and Pandemic-Related Perceived Information Sufficiency 
	Health Literacy and Changing Health Behaviours before and during the COVID-19 Pandemic 
	Health Literacy and Pandemic-Related Worries 
	Perceived Information Sufficiency and Stress Perception 
	Perceived Information Sufficiency and Pandemic-Related Worries 
	Pandemic-Related Worries and Perceived Stress 
	Strengths and Limitations 
	Implications for Further Research and Practice 
	Implications for Research 
	Implications for Practice 


	Conclusions 
	References

