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Abstract
Background

Demographic changes and medical advances require a highly professionalized nursing sector while
nurses experience high, and often chronic, levels of stress. As high-quality care can only be sustained
with a healthy workforce, individualized stress-alleviating interventions for nurses are needed. This study
explored barriers and resources associated with health promoting activities in nurses with different stress
levels (and work-related behavioral tendencies) and identified health behavior determinants based on the
Health Action Process Approach (HAPA) model.

Methods

Applying a cross-sectional mixed methods design, 43 nurses first filled out questionnaires assessing
chronic stress (SSCS) and work-related behavior patterns (AVEM). Subsequently, interviews were
conducted. With content analysis, categories of health promotion-related barriers and resources emerged.
behavior determinants (self-efficacy, outcome expectancies), current health behavior, and B&Rs were
quantified with magnitude and frequency coding. Finally, stress and AVEM patterns were triangulated
with behavioral determinants and barriers and resources.

Results

Of the included nurses, 84% were chronically stressed while 49% exhibited unhealthy behavioral
tendencies at the workplace. 16 personal and organizational themes (six resources, ten barriers) were
identified that influence health promotion behaviors. Stress was associated with resource frequency (p =
.027) and current health promotion activities (p = .07) whereas results concerning AVEM patterns were
not easily interpretable. Self-efficacy significantly explained variance in health behaviors (p = .003).
Implications for future health behavior change interventions in nursing populations are discussed.

Conclusion

Health promotion related barriers & resources affect health promotion in nurses. Practitioners need to
design interventions that address population specific barriers for sustainable health promotion.

Background

Demographic changes and medical advances necessitate functioning health care systems [1]. However,
nursing shortages across European countries are apparent, with the potential for substantial health care
crises [2]. The shortage of skilled personnel is associated with increased work demands and (chronic)
stress for nurses [3]. Excessive working hours, low perceived job control, and lack of workplace social
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support have been found to be predecessors of nurse stress [4—-6]. Stress experiences, in turn, may lead to
absenteeism, burnout symptoms and job turnover [7, 8]. Breaking this vicious cycle of staff shortages,
increasing work demands, and job turnover is one of the major challenges of the upcoming decades.

One way to approach the problem of nursing shortage is to improve the health of the current nursing
workforce by reducing perceived stress [9]. According to Lazarus’ transactional theory [10], stressors in
the environment are interpreted by an individual, and, depending on personal and contextual resources, a
secondary appraisal might induce stress. Thus, the same objective stressor may activate a different
stress response in different individuals [11]. If resources are abundant, reduced detrimental stress effects
may ensue [12]. Environmental resources include organizational characteristics such as job security and
control, participation opportunities, feedback and coworker and supervisor support [13]. Personal
resources reflect personality traits, attitudes, knowledge, and behavioral tendencies of an individual. For
instance, problem-focused coping [14], and trait mindfulness[15] have been identified as health-
enhancing resources.

In line with transactional theory, nurses differ in stress perception and general and mental health [16].
Environmental and personal resources may protect against health-impairing consequences of stress and
burnout [17] and improve work engagement [18]. Further, health promoting behaviors (e.g., physical
activity, healthy dieting) have been found to reduce the perception and negative consequences of stress
[19]. Therefore, strengthening personal and organizational resources at the workplace may alleviate
health consequences of stress for nurses.

Differences in stress perceptions may be linked to employing different stress coping strategies to deal
with workplace adversity [20]. These coping strategies including, e.g., offensive problem coping, social
support seeking, or avoidance, are linked to workplace behavior tendencies [21]. Schaarschmidt and
Fischer [22] developed the AVEM questionnaire assessing work-related behavior and experience patterns.
The AVEM evaluates job resources and coping tendencies of respondents and estimates risky behavior
styles. AVEM has been applied with different settings and populations. For instance, it has been shown
that a high proportion of German High school teachers exhibited high-risk work behaviors [23]. Studies
investigating the relationships of AVEM with health-related mechanisms in nursing populations found
associations with sense of coherence [24], physical and psychological health [25], and perceived work
burdens and stress management strategies [3]. Wollesen et al. [3] concluded that health promotion
interventions should be conceptualized in a way that individual resource perception and coping styles are
accounted for.

Interventions aiming for resource enhancement in nurses have been investigated extensively [26—28]. For
instance, physical activity (PA) decreases perceived stress [29], reinforces personal and social resources
to cope with occupational stress [30], and promote the ability to deal with situational stressors [31].
Moreover, resource gains can be accomplished with cognitive-behavioral interventions such as
mindfulness-based stress reduction (MBSR) programs. MBSR was found to improve stress perceptions,
anxiety symptoms, work satisfaction, and resilience in nursing populations [32—-35].
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Despite evidence for the efficacy of interventions, nurse health is generally poor. One reason for this may
be the time-bound nature of health promotion interventions. Typically, interventions across health
promoting behaviors are carried out for a finite time period which limits the potential for sustained
behavioral change [36]. Furthermore, personal and/or organizational barriers may impede continuous
health promoting activities when long-term health promotion programs are available [37]. Barriers for
nurses to participate in health promotion measures include organizational aspects such as limited time
resources, interpersonal factors, e.g., pressure from coworkers and supervisors, and intrapersonal
characteristics such as the aspiration to deliver high-quality care [38].

Another consideration for poor nurse health is the paucity of the assessment of health behavior-related
cognitive determinants in health promotion interventions [36]. Cognitive determinants are psychological
mechanisms that mediate the relationship between antecedent factors (e.g., sociodemographics, beliefs)
and behavior [39]. Various social cognition models have been brought forward that attempt to explain
behavior with cognitive determinants. For instance, as one of the most prominent behavior determinants,
Bandura [40] first brought forward the concept of self-efficacy. Self-efficacious individuals believe in their
abilities to accomplish goals [41] and more reliably adopt and maintain health promoting behaviors [42].
Self-efficacy is included in other social cognition models such as the Protection Motivation Theory [43]. In
the Theory of Planned Behavior [44], perceived behavioral control is operationalized similarly to Bandura’s
concept of self-efficacy. As an integrated model, the Health Action Process Approach [45] identifies self-
efficacy as an important motivational and volitional predictor of behavior.

Another recurring determinant in different models of behavioral change are outcome expectancies, or
costs and benefits of engaging in a behavior [46]. In Protection Motivation Theory, outcome expectancies
are termed response costs, while behavioral beliefs are similar to outcome expectancies in the HAPA and
Social Cognitive Theory [39]. And in stage models such as the Transtheoretical Model by [47], ‘pros and
cons’ are inked to the decisional balance in persons who are contemplating about the adoption of a new
behavior.

Lastly, the HAPA and social cognitive theory take into account barriers and resources as influencing
factors for behavior [48, 49]. However, little research has examined barriers and resources specific for
different target populations, such as nurses.

Aims and objectives

As promoting health behaviors in nurses is an important endeavor to minimize adverse consequences of
work-related stress, the current knowledge of barriers of health promotion engagement needs to be
expanded. Therefore, the aim of the study is to explore the links between chronic stress and behavioral
tendencies with determinants of health behavior, namely, self-efficacy, outcome expectancies, and
barriers and resources for personal health promotion. In the long-term, the present study may inform a
tailored app to alleviate stress and promote health in nurses (acknowledged in Fundings).
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To achieve the study aims, there are various objectives. While stress and behavioral tendencies are
quantified, we assess health behavior determinants qualitatively. This approach may elicit behavioral and
contextual factors linked to health promotion-specific self-efficacy and outcome expectancies in nurses
[50]. Additionally, participants are not constrained by a priori questionnaire categories [51]. Further, there
are no validated questionnaires for health promotion-specific barriers and resources. Content of nurse
testimonies will be analysed with regard to barriers and resources towards (occupational) health
promoting activities. Finally, links between quantitative and qualitative data will be used for conception of
a working model of nurse health promotion.

Five research questions were guiding this study:
(1) What are the stress levels and work-related behavior patterns of nurses? (quantitative)
(2) What are barriers inhibiting and resources facilitating health promotion in nurses?

(3) What are the magnitudes of health promotion-specific self-efficacy and outcome expectancies and
current level of health promoting activities? (qualitative)

(4) What are associations of stress levels and AVEM patterns with determinants of health promotion
(self-efficacy, outcome expectancies, barriers and resources), and current health promotion activities?
(mixed)

(5) In how far do stress scores, AVEM patterns, barrier and resource frequency, self-efficacy, and outcome
expectancies explain health promotion activities? (mixed)

Materials And Methods
Study Design

This explorative cross-sectional, mixed-methods study collected questionnaire data and semi-structured
interviews were conducted. Reporting adhered to the guidelines of Levitt et al. [52]. By using a
transformative design, interview statements were quantified and triangulated with the original
questionnaires [53]. Data collection took place from February through May 2020. Ethical approval was
received by Technical University of Berlin's Ethics Committee (W0_02_20200117).

Participants and setting

A convenience sample of N = 93 nurses from different settings (hospital, geriatric, and outpatient care)
participated in the quantitative part of the study. Of those, n = 43 (n = 10 outpatient care, n = 16 geriatric
care, and n = 17 from different hospital departments such as emergency, intensive care, cardiology,
rehabilitation) consented to participate in a follow-up interview. This equals a response rate of 46% for all
study parts. The mean age of nurses was 40.21 years (SD = 13.27). Eligible for statistical analyses were
working-age nurses (at least 18 years of age) from participating facilities that took part in both study
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phases (survey and interview). Non-nursing employees (e.g., cleaning and kitchen personnel, janitors, non-
nursing managers) were excluded from the study.

Materials

Chronic Stress. For stress assessment, the 12-item Screening Scale for Chronic Stress (SSCS) of the Trier
Inventory for Chronic Stress (TICS) was applied [54]. Cronbach’s a ranges from .84 t0.91 which indicates
good to very good internal consistency [55]. Respondents are categorized as either not chronically
stressed (score < 15) or chronically stressed (score = 15). ltems include stress-related statements such as
‘There are times in which | have to fulfil too many duties’. Respondents indicate in how far the statements
apply to them on a 5-point Likert scale (never — very often). Due to the high incidence of chronic stress in
nurses, the SSCS is an appropriate measurement tool for the purpose of the study.

Work-related behavior and experience. The AVEM-44 (German: Arbeitsbezogene Verhaltens- und
Erlebensmuster) [56] constitutes a shortened version of the original 66-item version of the AVEM
questionnaire, identifies three areas of work-related behavior and coping styles, namely work
commitment, resilience, and emotional well-being, partitioned into 11 dimensions (subjective importance
of work, professional ambition, readiness to overexert, strive for perfection, distancing ability, resignation
tendency, offensive problem coping, mental balance, professional success, life satisfaction, and social
support experiences). Respondents are classified into one of four patterns of behavioral tendencies
including:

1. Pattern G — Health: The most desirable pattern expresses itself via high, but non-excessive work
engagement. Usually, subjective importance of work, readiness to overexert, and strive for perfection are
slightly elevated, despite a high distancing ability. Resilience values are typically increased and the same
applies to occupational emotional stability.

2. Pattern S — Conservation (of resources): Individuals with this pattern tend to conserve their available
resources and thus exhibit low work engagement. However, relatively high values of distancing ability and
mental balance are maintained, as well as high life satisfaction which may be achieved by recreational
and/or social activities outside the occupation.

3. Risk pattern A — Overexertion: Workers with this pattern may exhibit unhealthy high work engagement.
Thus, subjective importance of work, strive for perfection, and readiness to overexert are drastically
increased. The most pronounced difference to other patterns is the inability to distance oneself from
work-related issues. Further, negative emotions are recurring. Overall, high effort is not accompanied by a
corresponding level of work-related reward. Oftentimes, individuals are unable to relax and are at
increased risk of coronary heart disease.

4. Risk pattern B — Resignation: The most prominent indicator for this pattern is a heightened resignation
tendency, paired with low values on offensive problem coping, mental calmness and balance as well as
job and life satisfaction. On the dimensions work engagement, subjective importance of work, and career
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ambitions, pattern B individuals score, similar to pattern S individuals, low. However, in contrast to pattern
S, resigning individuals are less able to distance themselves from work. Importantly, behavioral and
experiential tendencies are similar to burnout symptoms.

The scale consists of four items per dimension presented with a 5-point Likert scale (applies not at all -
applies perfectly). Via cluster analysis, respondents are allotted one of the four patterns.

Validity is supported by good agreement between AVEM and related constructs (Maslach Burnout
Inventory, Big-Five List). Furthermore, good reliability has been demonstrated for the scale, with internal
consistency ranging from .75 to .83. [22].

Interviews. Interviews contained semi-structured questions pertaining to

1. work stress;
2. utilization of occupational health promotion programs and

3. health promotion determinants including self-efficacy and outcome expectancies, and current health
behavior.

Regarding (3), the interview contained questions related to health promotion-specific self-efficacy (‘How
do you estimate your personal confidence to perform health behaviors in the future?’), outcome
expectancies (‘What would change for you personally if you participated in health promotion programs?’
[If answer was one-sided: ‘Would something improve/worsen?’]), and about current health promoting
activities (‘Have you lately done something for your health?’ [If yes: ‘What health behaviors have you
engaged in? How often per week? How long per session?’] [If no: ‘Do you think about engaging in health
behaviors in your future?’]). Interviewers informed participants about confidentiality and encouraged
them to respond truthfully. The interview did not include questions about risk perception due to its minor
contribution in explaining intention variance [57]. Interviews were transcribed by independent student
assistants.

For the goal of identifying health promotion-specific barriers and resources, interview topics (1) — (3) were
searched.

The Supplementary Materials contain example statements for self-efficacy, outcome expectancies, and
health behavior, as well as a description with identified B&R themes.

Procedure

Quantitative data collection. The research team (L.H., S.L., and A.-K.O) informed and surveyed
participants from an outpatient nursing facility and a nursing home at their work sites in Germany in
February 2020. After signing consent, nurses filled in questionnaires including basic demographics as
well as the SSCS and AVEM-44 at work. As data collection took place during the emerging Covid-19 crisis,
remaining participants completed an online version of the questionnaires administered via the software
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LimeSurvey. Completion of the survey took approximately 15 minutes and participation was reimbursed
with 10€.

Interviews. At the end of the survey, respondents received an invitation to participate in a follow-up
interview. A few days later, nurses who consented to participate were contacted by the research team via
telephone and, respecting participants’ work schedule, appointments for the interview were arranged
during leisure time. Authors L.H., S.L., and A.-K.O. conducted the interviews. It was ensured that no
personal relationship between researchers and participants existed prior to the interview, with the
exception of the encounter during quantitative data collection. At the arranged time, interviewers
contacted participants and repeated the study goals and clarified open questions. Duration of the
interview was between 13 and 40 minutes. Interviews were audio recorded and subsequently transcribed
verbatim. Respondents received 25€ for participation.

Analysis

Quantitative analysis. Frequency distributions of stress levels and AVEM patterns were analysed. One-
way ANOVA frequency analyses were conducted for the pooled relatively healthy patterns (G/S) vs the
relatively unhealthy patterns (A/B) with respect to differences in stress experiences.

Qualitative analysis. L.H. and S.L. coded interview transcripts. First, health promotion barriers and
resources were explored by searching the transcripts. We applied the methodology of deductive-inductive
qualitative content analysis [58], by first defining barriers and resources. Building on the work of Gutsch et
al. [59], we defined resources a priori as any personal and/or organizational factors that may increase
resilience toward work demands and reduce negative heath consequences of job stress. Barriers were
operationalized as producing an opposite effect. Categories within these definitions were established
inductively. L.H. developed an initial coding frame with preliminary barrier and resource categories by
identifying categories in a subset of the transcripts. Subsequently, S.L. independently applied the coding
frame to the same subset. Inconsistencies were resolved by discussion. When the coders agreed on the
coding frame, L.H. independently coded the remaining transcripts.

In the first coding cycle, L.H. coded self-efficacy, outcome expectancies, and current health promoting
activities. We coded only the segments that directly followed the related interview question (see
Materials).

Data transformation. The qualitative assessment from the first cycle was transferred in a numerical
magnitude scheme in a second coding cycle. L.H. and S.L. assessed the magnitude of self-efficacy,
outcome expectancies, and current health behavior [60]. Accordingly, each testimony was assigned a
magnitude score for self-efficacy (1 = very low — 5 = very high), outcome expectancy (1 = negative — 5 =
positive), and current health promoting activities (1 = very poor — 5 = very good) [60]. The coding team
discussed any discrepancies until consensus was reached.
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Also, L.H. assigned frequency scores for barriers and resources, respectively. For instance, a transcript
that yielded a total of two health promotion-specific barriers and one resource would result in barrier
frequency = 2, and a resource frequency = 1. For both qualitative and transformative interview analysis,
MaxQDA AnalyticsPro 2020 was used.

Mixed-methods analysis. Stress and AVEM outcomes were triangulated with the magnitude scores of
self-efficacy, outcome expectancy, and current health promotion activities, as well as with barrier and
resource frequency scores. Next to chi? frequency analyses, we compared chronically stressed vs not
chronically stressed participants with regard to differences in magnitude of health promotion
determinants and B&R frequency scores with non-parametric Mann-Whitney U tests. The same
comparisons were applied for the AVEM patterns using the non-parametric Kruskal-Wallis test. Next,
Spearman correlational analysis was conducted among the AVEM patterns, stress scores, magnitude
scores of health promotion determinants, and B&R frequency scores. Finally, we performed a 4-step
hierarchical regression analysis with health behavior as the dependent variable to explore which variables
explain individual health behavior. Below is a summary of the 4 steps of the regression analysis:

Block I: AVEM patterns

Block II: SSCS scores

Block llI: Barrier Frequency, Resource Frequency
Block IV: Self-efficacy, Outcome Expectations

We used IBM SPSS 25.0 for all quantitative analyses.

Results

Characteristics of stressed vs non-stressed nurses

Results are reported for the nurses that responded to all study parts. Table 1 summarizes our findings in
relation to stressed vs not stressed participants. Of the n = 43 nurses, n = 36 were identified as being
chronically stressed. Further, n = 14 participants were affiliated with the healthy pattern G of the AVEM,
eight nurses with pattern S. Risk pattern A was the most prevalent, with n = 15 participants exhibiting
unhealthy dedication to their employment. Lastly, n = 6 participants showed characteristics of burnout
symptoms (risk pattern B). One-way ANOVA showed that stress levels were significantly lower for
relatively healthy (G/S) vs. relatively unhealthy (A/B) patterns (F(7,47) = 6.950, p =.012, Eta® = .145).
Occupation, health promotion determinant magnitudes, and barrier and resource frequencies are reported
in Table 1 for stressed vs not stressed groups (see Supplementary Material for exemplary statements of
different magnitudes assignments).
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Table 1
Sociodemographics and characteristics of stressed vs non-stressed nurses

Variables Stress Level Total N (%)

chronically stressed not chronically stressed

Count 36 7 43 (100)
Male 8 2 10 (23)
Female 28 5 33(77)

Age (SD) 40.7 (13.6) 37.4(12.2) 40.1 (13.27)

Leading position
yes 9 2 11 (26)
no 27 5 32 (74)

Nursing Occupation

Hospital 12 5 17
Geriatric 14 2 16
Outpatient 10 0 10

AVEM Patterns

G Pattern 12 2 14 (33)

S Pattern 4 4 8 (18)

A Pattern 14 1 15 (35)

B Pattern 6 0 6 (14)
Barriers & Resources’ Stressed mean (SD)  Not stressed mean (SD)  Total mean (SD)
Resources 2.28 (1.26) 3.86 (1.77) 2.53 (1.45)
Barriers 2.47 (1.42) 1.57 (0.78) 2.33(1.37)

Health promotion determinant?

Self-efficacy 3.89 (1.09) 3.86 (1.95) 3.88(1.23)
Outcome expectancies 4.03 (1.05) 3.43(1.13) 3.93(1.08)
Health promotion activities 2.94 (1.22) 3.86 (1.07) 3.09 (1.23)

T Frequency score. 2 Magnitude score

Barriers & resources: identified themes
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Content analysis revealed 16 themes for nurse-specific health promotion-related barriers and resources
within the superordinate categories:

Personal. Four resource categories (dispositional character traits, team social support, private social
support, private compensation) and six barrier categories (dispositional character traits, sleeping
problems, team social support, dieting and smoking, domestic duties, and injury/illness) were identified.
In total, there were n = 93 counts for resources, n = 48 counts for barriers.

Organizational. The analysis identified two job resources (shift structure, occupational health promotion
programs) and four work-related barriers (job demands, occupational health promotion logistics,
occupational health promotion attractivity, work site-residence distance). In total, the nurses mentioned
organizational resources n = 16 times, whereas barriers were reported n = 51 times (see Supplementary
Material for example statements of barriers and resources).

Associations between stress levels, B&R frequency, and health promotion determinant magnitude scores

Resource frequency exhibited partial significance such that not chronically stressed participants had
higher resource frequency (vs chronically stressed), X% =12.218, p = .057, C = 0.47. Moreover, there was a
significant difference in self-efficacy. Chronically stressed (vs not chronically stressed) participants had
lower self-efficacy ratings (x? = 15.968, p = .003, C = 0.52). Lastly, chronically stressed individuals had
significantly more positive outcome expectancy ratings compared with the non-stressed group (x* =
11.847,p =.019, C = 0.47).

Results of the Mann-Whitney U test indicated that resource frequency was lower for chronically stressed
(Mdn = 2) than not chronically stressed (Mdn = 4) participants (U = 60.5, z = -2.22, p = .027). Further,
current health promoting behavior was higher for not chronically stressed (Mdn = 4) than for chronically
stressed (Mdn = 3) individuals, however this result failed to be significant (U =72.5,z =-1.81, p = .07).

Associations between AVEM patterns, B&R frequency and health promotion determinant magnitude
scores

Analyses revealed no significant differences in frequency or magnitude scores for AVEM patterns, nor for
relatively healthy (G/S) vs unhealthy (A/B) pooled patterns.

Correlational analysis

The correlation matrix exhibited significant correlations between AVEM patterns, stress scores,
determinants scores, and B&R frequencies. Specifically, pattern G scores was negatively associated with
overall barriers (rs = -.332). Pattern S scores were negatively correlated with the SSCS score (rs = -.469).
Lastly, risk pattern A scores had a positive correlation with the SSCS score (rs = .312), and a negative
correlation with health promoting activities (rs = -.315). Further, magnitude scores exhibited significant
correlations among each other. Self-efficacy scores positively correlated with resource frequency (rs =
.517) and with health promoting activities (rs = .691). Also, resource frequency had a significant positive
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correlation with health promoting activities (rs = .452), and a significant negative correlation with barrier
frequency (rs = -.337).

Regression analysis

The regression model (Table 2), exhibited significance in steps three (F(4, 38) = 3.135, R? = 0.248, p =

.025) and four (F(6, 36) = 4.886, R? = 0.449, p = .001). In steps one and two, neither AVEM patterns nor
stress scores were significant. Step three revealed a significant effect of resource frequency (t(38) =
2.596, p = .013). In step four, a significant effect of self-efficacy was found (t(36) = 3.225, p = .003) while
resource frequency failed to be significant. Figure 1 shows a working mixed-methods model of nurse-
specific health-promotion behaviors.
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Table 2
Hierarchical Regression Analysis

Variables Step 1 Step 2 Step 3 Step 4

B B B B B B B B
Block |
AVEM Pattern -0.086 -0,075
Block Il
AVEM Pattern -0.003  -0.002
SSCS raw score -0.039 -0.258
Block Il
AVEM Pattern 0.055 0.049
SSCS raw score -0.025 -0.169
Resource frequency 0.328* 0.387
Barrier frequency -0.111 -0.124
Block IV
AVEM Pattern -0.029  -0.025
SSCS raw score -0.024 -0.158
Resource frequency 0.113 0.133
Barrier frequency -0.128  -0.143
Self-efficacy 0.47**  0.473
Outcome expectancies 0.12 0.105
R2 .006 .0067 .248* A49%*
B: Beta (non-standardized coefficient); R: Beta (standardized coefficient); R%: coefficient of
determination; *: p < .05; **: p < .01

Discussion

This cross-sectional mixed-methods study used a multidimensional triangulation design with quantitative
and qualitative data with the aim to shed light on the relationship between chronic job stress, and
behavioral inclinations with nurse-specific determinants of health promotion. In the quantitative data
collection, nurses of different work settings filled in the SSCS and AVEM questionnaire. Subsequently,
they answered semi-structured interview questions in relation to health promotion-related barriers and
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resources as well as theoretically derived health promotion determinants. With qualitative content
analysis, barriers and resources were categorized. Further, participants received magnitude scores
regarding determinants of health promotion. In the triangulation phase, frequencies of barriers and
resources and magnitudes of health promotion determinants were associated with stress levels and
work-related behavior and experience patterns. The approach allowed for the proposition of a mixed-
methods model of nurse health promotion, based on the HAPA model of behavioral change [61].

In the study sample, the majority (84%) of nurses was chronically stressed. The stress levels depict the
severity of the current health care crisis, as previous studies with nurses found less extreme stress levels
[3]. Stress perceptions may be linked to behavioral differences. In this study, those nurses with non-
chronic stress exhibited more healthy work-related behavior and experiences. This finding highlights the
necessity to design interventions with varying contents for people with different behavioral tendencies
[62].

The current study explored health promotion-related barriers and resources for nurses with qualitative
content analysis. Semi-structured interviews were searched for any potential barriers and resources,
subdivided into personal and organizational categories. There was a remarkable difference in the number
of barriers and resources mentioned for the subdivisions. Across the sample, there were 93 (16) counts of
personal (organizational) resources vs. 48 (51) personal (organizational) barriers. This finding has strong
implications for future health promotion endeavors. If personal resources are available, interventionists
and stakeholders need to decrease organizational barriers that inhibit nurse health promotion (e.g., fitting
occupational health promotion programs with nurses’ work schedules, and ensuring that programs match
the interests of nurses). Interventions typically do not consider organizational barriers sufficiently, which
may be one reason for overall low intervention success in nursing [36]. Thus, despite good intervention
approaches, for instance eHealth interventions with individualized modules [63], sustainable health
promotion activities may not be achieved because organizational barriers are neglected. This stance is
supported by McLean et al. [64] who argue that ‘further research to increase basic understanding of the
factors, which act as a barrier to [...] adherence, could facilitate development of strategies to overcome
non-adherence’.

Organizational barriers included occupational health promotion logistics, occupational health promotion
attractivity, high job demands, and worksite-residence distance. Thus, nurses may be more prone to
engage in health promoting activities if their company facilitates a health-promoting lifestyle. Facilitators
may be higher levels of participation opportunities [37] and better shift working structures [65]. In line with
this, Chesak et al. [66] argue that interventions should be complemented by changes in the work
environment of nurses. Regarding resources, the most prominent theme was private compensation.
Types of compensations included exercising, gardening, reading, and healthy cooking. The findings may
be applied to health promotion interventions for nurses by alleviating barriers during the change process
and enhance perceived resources.
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In the next step, we triangulated the qualitative and quantitative data. Relationships of stress scores and
AVEM patterns with health promotion determinant (self-efficacy, outcome expectancies, health promotion
activities) magnitudes and barrier and resource frequency were analysed. Chronically stressed and not
chronically stressed nurses differed in several aspects. Concerning self-efficacy, despite a higher mean
rank for non-stressed participants (24.71 vs. 21.47), it was not significantly different in the groups when
considering the non-normal distribution of stress scores. Nonetheless, self-efficacy remains one of the
most important moderators of healthy stress coping [67]. Also, self-efficacy predicts nurse health by
mediating the relationship between social support and resilience [68]. There are inconsistencies in the
literature about the mechanisms of action that self-efficacy exerts on health promotion. For instance,
general self-efficacy might moderate effects of job stress and work ability [69]; or self-efficacy may
mediate an intervention effect on perceived stress [70]. However, given the manifold studies indicating
evidence for positive effects of self-efficacy on health outcomes, it should remain a focal point of health
promotion interventions.

Chronic stress was linked to higher numbers of mentioned barriers than non-chronic stress (mean rank
23.24 vs 15.64), however, the difference failed to be significant. This finding indicates that perceived
barriers differ from objective (i.e., organizational) barriers. Accordingly, individual differences may
determine perceptions of health promotion barriers, and barrier perception may be a fruitful target for
upcoming health promotion interventions. Resource frequency, on the other hand, differed significantly
between groups. Non-chronic stress was significantly related to higher resource frequency compared to
chronic stress (mean rank 31.36 vs 20.18). This finding is in line with Lazarus’ [10] transactional theory of
stress, which constitutes that insufficient personal resources will evoke stress perceptions. Strengthening
perceived resources may therefore be an essential part of future health promotion programs for nurses.

We found health promotion behavior to differ between chronically stressed and non-chronically stressed
participants, however not reaching significance (p = .07). Previous research has shown that experiencing
stress is often associated with decreased physical activity [71]. Stressed individuals may also engage in
more health-impairing activities such as binge eating, meal skipping or smoking [72]. This finding, despite
non-significance, is plausible as research has shown the regulatory effects of health behaviors such as
healthy dieting and exercising on stress coping [73].

Outcome expectancies, defined as the balance between the pros and cons for changing current health
promotion activities, differed between the stress groups insignificantly (mean rank 23.14 vs 16.14).
Outcome expectancies are an important determinant in various models of behavioral change such as the
HAPA model [49] or social-cognitive theory [74]. One may therefore conjecture that non-stressed
individuals, who tend to be more physically active [71], have more favorable outcome expectancies.
Contrary to that, Lippke et al. [75], researching stage effects with the HAPA model, found that non-
intenders scored /oweron cons than both intenders and actors. This could indicate that individuals in the
early motivational stage are principally aware that disadvantages for adopting a healthier lifestyle are
sparse. Actors, on the other hand, may visualize vividly how pursuing a higher level of a given behavior
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may be linked to more disadvantages (i.e., higher expenditure of financial/social/cognitive resources).
However, this is speculative, and more research is needed to elucidate these preliminary findings.

Finally, we established a model of nurse health behavior within our mixed-methods framework (Figure 1).
Our 4-step regression model revealed that, after controlling for AVEM patterns, stress scores, outcome
expectancies, and sum scores of barrier and resource frequencies, self-efficacy significantly predicted
health promoting behaviors. This adds to the plentiful research on the positive impact of self-efficacy on
health outcomes. Before inclusion of self-efficacy, resource frequency significantly predicted health
behavior. As self-efficacy and resource frequency significantly correlated with each other, there may be
collinearity between the two. This may be in line with the notion that different facets of self-efficacy are
important resources in their own regard. Due to its substantial effects [76], health promotion interventions
should aim to improve self-efficacy perceptions. As phase-specific self-efficacy is necessary throughout
the complete change process [49], more research is needed to develop phase-tailored self-efficacy
interventions.

Strengths, limitations and recommendations for future research

A major strength of the present study is the mixed-methods design. By triangulating questionnaire and
interview data, a more holistic understanding of nurse health could be established. The approach allowed
for an analysis of the impact of barriers and resources on health promotion activities, which may be a
promising area for future studies. For instance, larger numbers of nurses could be surveyed with regard to
personal experiences with the identified barriers. Also, the study does not allow to make inferences about
qualitative differences of barriers and resources. It is highly likely that not only the number of barriers and
resources are linked to health outcome, but different barriers influence health promotion activities
differently.

As our approach for exploring barriers and resources was inductive, the results need to be treated with
caution. Merely two coders developed the coding frame. Future studies might make an effort to adapt the
coding frame if necessary. Nonetheless, the findings are plausible, and future studies should shed more
light on the relationship between specific barriers and resources and nurse health promotion.

The non-normal distribution of AVEM patterns made it difficult to find associations with other variables.
Typically, studies incorporating the AVEM contain very large numbers of participants [3, 77]. Therefore, it
would be of great value to establish associations between health promotion determinants and AVEM
patterns with a larger sample size.

Another strength is the open interview approach. Participants were encouraged to mention any thoughts
concerning their own health promotion activities, self-efficacy, and outcome expectancies. They were not
limited by questionnaires that typically guide answers in a predetermined direction. Furthermore, the
number of participants was rather large for a qualitative approach which typically involve less
participants.
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Conclusion

The current findings shed light on the specific barriers and resources linked to health promoting activities
in nurses. The study extended the knowledge of the impact that stress and work-related behavioral
tendencies have on nurses with regard to promoting their health. The results should thus be considered in
the development of future interventions for nurse health promotion. Importantly, individual differences in
stress perceptions, and work-related behavior should be considered in the conception of future health
promotion interventions. While behavioral prevention should always be focused on, the current results
suggest that structural changes in nurse occupation need to be considered as well.

Declarations

Ethics approval and consent to participate

Ethical approval was received by Technical University of Berlin's Ethics Committee (WO_02_20200117).
The methods are in accordance with and were performed according to the relevant GRAMMS reporting
guidelines retrieved from the equator network. All participants signed informed consent prior to
participation in the study.

Availability of data and materials

The datasets used and/or analysed during the current study are available from the corresponding author
on reasonable request.

Competing interest
The authors declare no conflict of interest.
Funding

The data collection of this study was part of the fitCor project which gained external funding in
collaboration with a German health insurance company. This was independent of the conducted study
design reported within this paper. The views expressed in this paper are those of the authors and may not
be shared by the funding agencies.

Authors' contributions

LH, SL, and AKO gathered quantitative data and conducted qualitative interviews. LH and SL coded
qualitative data. LH and BW transformed and analysed data. LH drafted the manuscript. SL, AKO, and BW
provided feedback on and edited the manuscript where necessary. All authors read and approved the final
manuscript.

Acknowledgements

Page 17/24



Not applicable

References

1.

10.

11.

12.

13.

14.

Freedman VA, Carr D, Cornman JC, Lucas RE. Aging, mobility impairments and subjective wellbeing.
Disabil Health J. 2017;10:525-31. doi:10.1016/j.dhjo.2017.03.011.

. Maré M, Bartosiewicz A, Burzynska J, Chmiel Z, Januszewicz P. A nursing shortage - a prospect of

global and local policies. International Nursing Review. 2019;66:9-16. doi:10.1111/inr.12473.

. Wollesen B, Hagemann D, Pabst K, Schliiter R, Bischoff LL, Otto A-K, et al. Identifying Individual

Stressors in Geriatric Nursing Staff-A Cross-Sectional Study. Int J Environ Res Public Health.
2019;16:3587. doi:10.3390/ijerph16193587.

. Fiabane E, Giorgi |, Sguazzin C, Argentero P. Work engagement and occupational stress in nurses and

other healthcare workers: the role of organisational and personal factors. J Clin Nurs. 2013;22:2614-
24.doi:10.1111/jocn.12084.

. Magnavita N. Workplace violence and occupational stress in healthcare workers: a chicken-and-egg

situation-results of a 6-year follow-up study. J Nurs Scholarsh. 2014,46:366—-76.
doi:10.1111/jnu.12088.

. Weinberg A, Creed F. Stress and psychiatric disorder in healthcare professionals and hospital staff.

The Lancet. 2000;355:533-7. d0i:10.1016/S0140-6736(99)07366-3.

. van der Heijden B, Estryn-Béhar M, Heerkens H. Prevalence of, and Risk Factors for, Physical

Disability among Nurses in Europe. JSS. 2019;07:147-73. doi:10.4236/jss.2019.711012.

. Anagnostopoulos F, Niakas D. Job Burnout, Health-Related Quality of Life, and Sickness Absence in

Greek Health Professionals. European Psychologist. 2010;15:132-41. doi:10.1027/1016-
9040/a000013.

. Kent W, Hochard KD, Hulbert-Williams NJ. Perceived stress and professional quality of life in nursing

staff: How important is psychological flexibility? Journal of Contextual Behavioral Science.
2019;14:11-9. doi:10.1016/j.jcbs.2019.08.004.

Lazarus RS, Folkman S. Transactional theory and research on emotions and coping. Eur J Pers.
1987;1:141-69. doi:10.1002/per.2410010304.

Ellis B, JACKSON J, BOYCE W. The stress response systems: Universality and adaptive individual
differences. Developmental Review. 2006;26:175-212. doi:10.1016/}.dr.2006.02.004.

Nierop A, Wirtz PH, Bratsikas A, Zimmermann R, Ehlert U. Stress-buffering effects of psychosocial
resources on physiological and psychological stress response in pregnant women. Biol Psychol.
2008;78:261-8. doi:10.1016/j.biopsycho.2008.03.012.

Demerouti E, Bakker AB, Nachreiner F, Schaufeli WB. The job demands-resources model of burnout.
Journal of Applied Psychology. 2001;86:499.

Lim J, Bogossian F, Ahern K. Stress and coping in Australian nurses: a systematic review.
International Nursing Review. 2010;57:22-31. doi:10.1111/j.1466-7657.2009.00765.x.

Page 18/24



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Mesmer-Magnus J, Manapragada A, Viswesvaran C, Allen JW. Trait mindfulness at work: A meta-
analysis of the personal and professional correlates of trait mindfulness. Human Performance.
2017;30:79-98. doi:10.1080/08959285.2017.1307842.

Perry L, Lamont S, Brunero S, Gallagher R, Duffield C. The mental health of nurses in acute teaching
hospital settings: a cross-sectional survey. BMC Nurs. 2015;14:1-8.

Garrosa E, Moreno-Jiménez B, Rodriguez-Muiioz A, Rodriguez-Carvajal R. Role stress and personal
resources in nursing: a cross-sectional study of burnout and engagement. Int J Nurs Stud.
2011,48:479-89. doi:10.1016/j.ijnurstu.2010.08.004.

Xanthopoulou D, Bakker AB, Demerouti E, Schaufeli WB. Reciprocal relationships between job
resources, personal resources, and work engagement. Journal of Vocational Behavior. 2009;74:235-
44. doi:10.1016/j.jvb.2008.11.003.

Homan KJ, Sirois FM. Self-compassion and physical health: Exploring the roles of perceived stress
and health-promoting behaviors. Health Psychol Open. 2017;4:2055102917729542.
doi:10.1177/2055102917729542.

Isa KQ, Ibrahim MA, Abdul-Manan H-H, Mohd-Salleh Z-AH, Abdul-Mumin KH, Rahman HA. Strategies
used to cope with stress by emergency and critical care nurses. British Journal of Nursing.
2019;28:38-42.

Goetz K, Beutel S, Mueller G, Trierweiler-Hauke B, Mahler C. Work-related behaviour and experience
patterns of nurses. International Nursing Review. 2012;59:88-93. doi:10.1111/j.1466-
7657.2011.00921 .x.

Schaarschmidt U, Fischer A. Arbeitsbezogenes Verhaltens-und Erlebensmuster: AVEM. Frankfurt am
Main: Swets & Zweitlinger; 2008.

Bauer J, Stamm A, Virnich K, Wissing K, Miiller U, Wirsching M, Schaarschmidt U. Correlation between
burnout syndrome and psychological and psychosomatic symptoms among teachers. International
archives of occupational and environmental health. 2006;79:199-204.

Basinska MA, Andruszkiewicz A, Grabowska M. Nurses' sense of coherence and their work related
patterns of behaviour. Int J Occup Med Environ Health. 2011;24:256-66. doi:10.2478/S13382-011-
0031-1.

Schulz M, Damkroger A, Voltmer E, Léwe B, Driessen M, Ward M, Wingenfeld K. Work-related
behaviour and experience pattern in nurses: impact on physical and mental health. J Psychiatr Ment
Health Nurs. 2011;18:411-7. doi:10.1111/j.1365-2850.2011.01691 .x.

Bischoff LL, Otto A-K, Hold C, Wollesen B. The effect of physical activity interventions on
occupational stress for health personnel: A systematic review. Int J Nurs Stud. 2019;97:94-104.
doi:10.1016/j.ijnurstu.2019.06.002.

Edwards D, Burnard P. A systematic review of stress and stress management interventions for mental
health nurses. Journal of advanced nursing. 2003;42:169-200.

Ruotsalainen J, Serra C, Marine A, Verbeek J. Systematic review of interventions for reducing
occupational stress in health care workers. Scandinavian journal of work, environment & health.

Page 19/24



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

2008:169-78.

Avila-Palencia |, Nazelle A de, Cole-Hunter T, Donaire-Gonzalez D, Jerrett M, Rodriguez DA,
Nieuwenhuijsen MJ. The relationship between bicycle commuting and perceived stress: a cross-
sectional study. BMJ Open. 2017;7:e013542. doi:10.1136/bmjopen-2016-013542.

Sarkar S, Taylor WC, Lai D, Shegog R, Paxton RJ. Social support for physical activity: Comparison of
family, friends, and coworkers. Work. 2016;55:893-9. doi:10.3233/WOR-162459.

Gerber M, Plihse U. Do exercise and fitness protect against stress-induced health complaints? A
review of the literature. Scand J Public Health. 2009;37:801-19. doi:10.1177/1403494809350522.

Daigle S, Talbot F, French DJ. Mindfulness-based stress reduction training yields improvements in
well-being and rates of perceived nursing errors among hospital nurses. Journal of advanced
nursing. 2018;74:2427-30. doi:10.1111/jan.13729.

Hevezi JA. Evaluation of a meditation intervention to reduce the effects of stressors associated with
compassion fatigue among nurses. Journal of Holistic Nursing. 2016;34:343-50.

Lin L, He G, Yan J, Gu C, Xie J. The effects of a modified mindfulness-based stress reduction
program for nurses: A randomized controlled trial. Workplace health & safety. 2019;67:111-22.

Lan HK, Subramanian P Rahmat N, Kar PC. The effects of mindfulness training program on reducing
stress and promoting well-being among nurses in critical care units. Australian Journal of Advanced
Nursing, The. 2014;31:22-31.

Stanulewicz N, Knox E, Narayanasamy M, Shivji N, Khunti K, Blake H. Effectiveness of Lifestyle
Health Promotion Interventions for Nurses: A Systematic Review. Int J Environ Res Public Health
2019. doi:10.3390/ijerph17010017.

Zhang Y, Flum M, Kotejoshyer R, Fleishman J, Henning R, Punnett L. Workplace Participatory
Occupational Health/Health Promotion Program: Facilitators and Barriers Observed in Three Nursing
Homes. J Gerontol Nurs. 2016;42:34-42. doi:10.3928/00989134-20160308-03.

Krupp E, Hielscher V, Kirchen-Peters S. Betriebliche Gesundheitsforderung in der Pflege -
Umsetzungsbarrieren und Handlungsansatze. In: Jacobs K, Kuhlmey A, GreR S, Klauber J, Schwinger
A, editors. Pflege-Report 2019: Mehr Personal in der Langzeitpflege - aber woher? Berlin, Heidelberg:
Springer Berlin Heidelberg; 2020. p. 113-122. doi:10.1007/978-3-662-58935-9_8.

Conner M. Cognitive determinants of health behavior. In: Handbook of behavioral medicine: Springer;
2010. p. 19-30.

Bandura A. Self-efficacy mechanism in human agency. American psychologist. 1982;37:122.

Chen X, Zhang G, Yin X, Li Y, Cao G, Gutiérrez-Garcia C, Guo L. The Relationship Between Self-Efficacy

and Aggressive Behavior in Boxers: The Mediating Role of Self-Control. Front Psychol. 2019;10:212.
doi:10.3389/fpsyg.2019.00212.

Williams SL, French DP. What are the most effective intervention techniques for changing physical
activity self-efficacy and physical activity behaviour-and are they the same? Health Educ Res.
2011;26:308-22. doi:10.1093/her/cyr005.

Page 20/24



43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

59.

56.

Maddux JE, Rogers RW. Protection motivation and self-efficacy: A revised theory of fear appeals and
attitude change. Journal of experimental social psychology. 1983;19:469-79.

Ajzen |. From intentions to actions: a theory of planned behavior. In: Kuhl J, Beckmann J, editors.
Action Control: From Cognition to Behavior. Berlin, Heidelberg: Springer; 1985. p. 11-39.

Schwarzer R, editor. Self-efficacy: Thought control of action. Washington, DC: Hemisphere; 1992.

Abraham C, Sheeran P. The health belief model. Predicting health behaviour: Research and practice
with social cognition models. 2015;2:30-55.

Prochaska JO, DiClemente CC. Stages and processes of self-change of smoking: Toward an
integrative model of change. Journal of Consulting and Clinical Psychology. 1983;51:390-5.
doi:10.1037//0022-006X.51.3.390.

Lippke S, Renneberg B. Theorien und Modelle des Gesundheitsverhaltens. In: Renneberg B,
Hammelstein P, editors. Gesundheitspsychologie. Berlin, Heidelberg: Springer Medizin Verlag; 2006.

Schwarzer R, Lippke S, Luszczynska A. Mechanisms of health behavior change in persons with
chronic illness or disability: the Health Action Process Approach (HAPA). Rehabilitation Psychology.
2011;56:161-70. doi:10.1037/a0024509.

Maibach E, Murphy DA. Self-efficacy in health promotion research and practice: conceptualization
and measurement. Health Educ Res. 1995;10:37-50.

Maneze D, DiGiacomo M, Salamonson Y, Descallar J, Davidson PM. Facilitators and Barriers to
Health-Seeking Behaviours among Filipino Migrants: Inductive Analysis to Inform Health Promotion.
Biomed Res Int. 2015;2015:506269. doi:10.1155/2015/506269.

Levitt HM, Bamberg M, Creswell JW, Frost DM, Josselson R, Suarez-Orozco C. Journal article
reporting standards for qualitative primary, qualitative meta-analytic, and mixed methods research in
psychology: The APA Publications and Communications Board task force report. Am Psychol.
2018;73:26—-46. doi:10.1037/amp0000151.

Creswell JW, Clark VLP, editors. Designing and conducting mixed methods research. 2nd ed.: Sage
publications; 2011.

Hapke U, Maske UE, Scheidt-Nave C, Bode L, Schlack R, Busch MA. Chronischer Stress bei
Erwachsenen in Deutschland: Ergebnisse der Studie zur Gesundheit Erwachsener in Deutschland
(DEGS?1). [Chronic stress among adults in Germany: results of the German Health Interview and
Examination Survey for Adults (DEGS1)]. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2013;56:749-54. doi:10.1007/s00103-013-1690-9.

Schulz P, Schlotz W. Trierer Inventar zur Erfassung von chronischem Strel (TICS):
Skalenkonstruktion, teststatistische Uberpriifung und Validierung der Skala Arbeitsiiberlastung.
Diagnostica. 1999;45:8-19.

Scholz M, Neumann C, Steinmann C, Hammer CM, Schroder A, ERel N, et al. Entwicklung und
Zusammenhang von Arbeitsverhalten, Burnout-Beschwerden und Lebensqualitat bei Studierenden
der Humanmedizin vom Studienstart bis zum ersten Staatsexamen. [Development and correlation of
work-related behavior and experience patterns, burnout and quality of life in medical students from

Page 21/24



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67/.

68.

69.

70.

their freshmanship to the first state examination]. Psychother Psychosom Med Psychol. 2015;65:93-
8.doi:10.1055/s-0034-1375630.

Reyes Fernandez B, Knoll N, Hamilton K, Schwarzer R. Social-cognitive antecedents of hand washing:
Action control bridges the planning-behaviour gap. Psychol Health. 2016;31:993-1004.
doi:10.1080/08870446.2016.1174236.

Cho J, Lee E-H. Reducing Confusion about Grounded Theory and Qualitative Content Analysis:
Similarities and Differences. TQR 2014. doi:10.46743/2160-3715/2014.1028.

Gutsch C, Brinkmann L, Frahm G, Otto A-K, Bischoff LL, Fenger A, Wollesen B. Gesundheitsressourcen
von Altenpflegepersonal — Ergebnisse einer Querschnittsstudie. [Personal Resources of Geriatric
Nursing Staff - Results of a Cross-Sectional Study]. Gesundheitswesen 2021. doi:10.1055/a-1341-
1277.

Saldana J. The coding manual for qualitative researchers. 2nd ed. Los Angeles: SAGE; 2013.

Schwarzer R. Modeling Health Behavior Change: How to Predict and Modify the Adoption and
Maintenance of Health Behaviors. Applied Psychology. 2008;57:1-29. doi:10.1111/j.1464-
0597.2007.00325.x.

Gutsch C, Wollesen B. Entwicklung von Bewegungsinterventionen fiir Altenpflegekrafte unter
Beriicksichtigung des Arbeitsbewaltigungsverhaltens. 2020.

Tsai Y-C, Liu C-H. An eHealth education intervention to promote healthy lifestyles among nurses.
Nurs Outlook. 2015;63:245-54. doi:10.1016/j.outlook.2014.11.005.

McLean SM, Burton M, Bradley L, Littlewood C. Interventions for enhancing adherence with
physiotherapy: a systematic review. Man Ther. 2010;15:514-21. doi:10.1016/j.math.2010.05.012.

Rosa D, Terzoni S, Dellafiore F, Destrebecq A. Systematic review of shift work and nurses' health.
Occup Med (Lond). 2019;69:237-43. doi:10.1093/occmed/kqz063.

Chesak SS, Cutshall SM, Bowe CL, Montanari KM, Bhagra A. Stress Management Interventions for
Nurses: Critical Literature Review. J Holist Nurs. 2019;37:288-95. doi:10.1177/0898010119842693.

Jerusalem M, Schwarzer R. Self-efficacy as a resource factor in stress appraisal processes. In:
Schwarzer R, editor. Self-efficacy: Thought control of action. Washington, DC: Hemisphere; 1992.

Wang L, Tao H, Bowers BJ, Brown R, Zhang Y. Influence of Social Support and Self-Efficacy on
Resilience of Early Career Registered Nurses. West J Nurs Res. 2018;40:648-64.
doi:10.1177/0193945916685712.

LiY, Zhang J, Wang S, Guo S. The Effect of Presenteeism on Productivity Loss in Nurses: The
Mediation of Health and the Moderation of General Self-Efficacy. Front Psychol. 2019;10:1745.
doi:10.3389/fpsyg.2019.01745.

Marko Nedeljkovic, Viviane Wepfer, Brigitte Ausfeld-Hafter, Petra H. Wirtz, Konrad M. Streitberger.
Influence of general self-efficacy as a mediator in Taiji-induced stress reduction: results from a
randomized controlled trial.

Page 22/24



71. Clark MM, Warren BA, Hagen PT, Johnson BD, Jenkins SM, Werneburg BL, Olsen KD. Stress level,
health behaviors, and quality of life in employees joining a wellness center. American journal of
health promotion: AJHP. 2011;26:21-5. doi:10.4278/ajhp.090821-QUAN-272.

72. Pelletier JE, Lytle LA, Laska MN. Stress, Health Risk Behaviors, and Weight Status Among
Community College Students. Health Educ Behav. 2016;43:139-44.
doi:10.1177/1090198115598983.

73. Park CL, lacocca MO. A stress and coping perspective on health behaviors: theoretical and
methodological considerations. Anxiety, Stress & Coping. 2014;27:123-37.
doi:10.1080/10615806.2013.860969.

74. Bandura A. Social Foundations of Thought and Action. New Jersey: Englewood Cliffs; 1986.

75. Lippke S, Ziegelmann JP, Schwarzer R. Stage-specific adoption and maintenance of physical activity:
testing a three-stage model. Psychology of Sport and Exercise. 2005;6:585-603.
doi:10.1016/j.psychsport.2004.11.002.

76. Sheeran P, Maki A, Montanaro E, Avishai-Yitshak A, Bryan A, Klein WMP et al. The impact of changing
attitudes, norms, and self-efficacy on health-related intentions and behavior: A meta-analysis. Health
Psychol. 2016;35:1178-88. doi:10.1037/hea0000387.

77. Gottschling J, Hahn E, Maas H, Spinath FM. Explaining the relationship between personality and
coping with professional demands: Where and why do optimism, self-regulation, and self-efficacy
matter? Personality and Individual Differences. 2016;100:49-55. doi:10.1016/j.paid.2016.03.085.

Figures

Page 23/24



AVEM
Patterns

-0.025 :0.158

Self-efficacy

Health-
promoting
behaviors

Outcome
expectancies

Barrier Resource

Frequency Frequency

Figure 1

Mixed methods model of nurse health behavior, inspired by HAPA. Double arrows represent significant
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