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Editorial

Pierre Sachse*, Ulrike Pietrzyk** & Sebastian Pannasch***

* Leopold-Franzens-Universitit Innsbruck, Institut fiir Psychologie

%k

TU Dresden, Fakultit fiir Psychologie, Arbeitsgruppe Wissen — Denken — Handeln

*** TU Dresden, Fakultit fiir Psychologie, Professur fiir Ingenieurpsychologie und Angewandte

Kognitionsforschung

In diesem Jahr hat Winfried Hacker, Mitherausge-
ber des Journals ,Psychologie des Alltagshandelns®,
seinen neunzigsten Geburtstag begangen. Die Auto-
rinnen und Autoren dieser Ausgabe mdochten ihm mit
ihren wissenschaftlichen Beitrdgen ihre Dankbarkeit
und ihren Respekt kundtun. Zugleich hoffen wir auf
weitere Jahre wissenschaftlicher und menschlicher
Gemeinsamkeit.

Winfried Hacker hat die Handlung als einen
Grundbaustein menschlicher Aktivitdt und Entwick-
lung betrachtet und sich der Aufgabe gestellt, die Me-
chanismen ihrer psychischen Regulation profund zu
beschreiben. Diese in den letzten Jahrzehnten entwi-
ckelte Konzeption der psychischen Regulation von Té-
tigkeiten integriert die regulierenden mentalen — also
neben den kognitiven auch die motivationalen und
emotionalen — Prozesse, Repridsentationen und Eigen-
schaften und die regulierten Vorginge — also die Bewe-
gungen, Handlungen und Tatigkeiten einschlie3lich
ihrer motorischen Anteile. So leistete er zugleich den
entscheidenden Beitrag zur theoretischen Fundierung
der Arbeitspsychologie. Arbeiten ist ndmlich Handeln.

Die Nahtstelle resp. die notwendige Verbindung
von Allgemeiner Psychologie und Arbeitspsychologie
war und ist ihm dabei ein leidenschaftlich verfolgtes
Anliegen. Pointiert hat dies Eberhard Ulich (1998, S.
6) einmal so formuliert: ,Ich kenne keinen anderen
Fachvertreter in meiner eigenen Disziplin, der in glei-
cher Weise in der Lage wire, das Fach Allgemeine
Psychologie in der notwendigen Breite und mit der er-
forderlichen Kompetenz zu vertreten und der zugleich
von dieser neuen Position aus der Arbeitspsychologie
und im weiteren Sinne der Arbeitswissenschaft we-
sentliche neue Impulse zu geben vermag.“ Auf dieser
Basis hat Winfried Hacker mit aulerordentlichem En-
gagement die Entwicklung und Umsetzung wissen-
schaftlich fundierter und zugleich praxistauglicher
Konzepte fiir eine menschengerechte und produkti-
vitdtsfordernde Gestaltung der Arbeitswelt betrieben.

2024 — innsbruck university press, Innsbruck

Zum nur kurz umrissenen Arbeitsschwerpunkt
liegen von ihm bislang ca. 760 wissenschaftliche Pu-
blikationen vor. Diese sind — neben den Verdoffentli-
chungen in deutscher und englischer Sprache — auch
in Russisch, Franzosisch, Bulgarisch, Finnisch, Pol-
nisch, Tschechisch, Ungarisch und Chinesisch er-
schienen. Mit den beispielsweise zwei chinesischen
Publikationen erreicht er in der westlichen Scientific
Community im Moment natiirlich keinen Zuwachs an
Reputation — gemessen an einer etwaigen Erhohung
seines H-Indexes (Hirsch-Faktors) oder seiner Im-
pact-Bilanz — aber sicherlich den einen oder anderen
interessierten Wissenschaftler und geschitzten Prak-
tiker eines Milliardenvolkes. Winfried Hacker ging es
stets um inhaltliche Substanz und Qualitédt, um eigene
neue Gedanken und nicht um ein bloBes Bedienen des
Mainstreams. Seine beildufige Bemerkung, ,wer den
Zeitgeist heiratet, ist schnell verwitwet®, ist uns ge-
blieben. ,Blutleere®“ Forschungen, also beispielsweise
ohne jedwede theoretische Fundierung (wie gelegent-
lich anzutreffen), simple Kompilationen, ,fraktionier-
te“ Publikationen (nach dem Motto: ,Aus wenig mach
viel“ resp. auf der Suche nach ,der kleinstmdéglichen
publizierbaren Einheit“) sowie fehlende begriffliche
Exaktheit sind ihm immer fremd geblieben.

Wir mochten unser kleines wissenschaftliches
LErntedankfest* fortsetzen: Allein seit dem Jahr 2000
hat er mit seinen Mitstreitern der Arbeitsgruppe ,,Wis-
sen — Denken — Handeln® 60 Projekte bearbeitet, auch
dies ist ein Zeugnis unglaublicher Produktivitit; er
dient tatsdchlich uneigenniitzig nicht nur unserem
Fach. Winfried Hacker hat seine Mitstreiter einerseits
stets motiviert, gefordert, gelegentlich auch schon ein-
mal erschopft, andererseits hat er sie auch reich be-
schenkt, u. a. mit ansteckender Leidenschaft, Einsicht,
gemeinsamem Erkenntnisgewinn, Freude am schop-
ferischen Tun.

Als Quintessenz des Hackerschen Tuns sowie
dem seiner Kolleginnen und Kollegen kann das mehr-
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fach aufgelegte und iibersetzte Buch ,Allgemeine Ar-
beitspsychologie“ gelten. Die erste Auflage erschien
1973, ist demnach also bereits iiber 50 Jahre prasent.
Allerdings verwiesen Bérbel Bergmann und Peter
Richter bei der Herausgabe der Festschrift ,Die Hand-
lungsregulationstheorie: von der Praxis einer Theorie®
(1994) darauf, dass das Hackersche Konzept einer the-
oriegeleiteten Arbeitspsychologie bereits im Winterse-
mester 1965/1966, als sie seine Vorlesung horten, ,in
den Grundziigen ausgearbeitet” (S. VII) war. Lektorie-
rung, Verlagseingriffe und Papiermangel verursachten
seinerzeit die jahrelange Verzogerung. Eine aktuelle,
vollstindig tiberarbeitete Auflage der ,Allgemeine Ar-
beitspsychologie“ erschien 2023, insgesamt nun be-
reits die achte deutschsprachige Ausgabe. Das Buch
beschreibt die psychische (wissens-, denk-, motivati-
onsgestiitzte) Regulation von Tétigkeiten der Erwerbs-
arbeit als Grundlage ihrer Analyse, Bewertung und
Gestaltung. Die Besonderheit des Werks besteht darin,
dass es die Liicke schliefit zwischen dem grundlagen-
(kognitions)-wissenschaftlichen Erkenntnisstand und
dem Einsatz desselben durch die Psychologie, die
Arbeitswissenschaften sowie die arbeits- und nutzer-
orientierten Ingenieurwissenschaften in der Praxis.
Daraus resultierend zeigt es vielfiltige Gestaltungs-/
Verbesserungsmaoglichkeiten der Arbeitsanforderun-
gen vorwiegend informationsverarbeitender Tétig-
keiten auf. Angesichts der zunehmenden psychischen
Arbeitsbelastungen und ihrer wirtschaftlichen und
sozialen Folgen werden insbesondere Moglichkeiten
zur bedingungszentrierten Prdvention dargestellt.
Damit wird aktuellen Entwicklungen (,Arbeit 4.0%;
digitale Unterstiitzung informationsverarbeitender Ar-
beit) entsprochen. Die aktualisierte Neuauflage hatte
Dringlichkeit u. a. aus folgenden Griinden erhalten:
durch verbindliche internationale und nationale For-
derungen einer ,menschengerechten Gestaltung der

Friedrich Schiller, ,Wallenstein®.
2 Gotthold Ephraim Lessing, ,Nathan der Weise“.

Arbeit“, durch die Digitalisierung der anteilig zuneh-
menden informationsverarbeitenden (geistigen) Ar-
beit und dem damit entstehenden Gestaltungsbhedarf
kognitiver Arbeitsanforderungen, durch die anteilige
Zunahme der Arbeit in Humandienstleistungen (Pfle-
gen, Beraten, Verkaufen usw.) mit ihren spezifischen
psychischen Anforderungen, durch die wachsende Be-
deutung schopferischer Entwicklungsprozesse (design
problem solving) im wirtschaftlichen Wetthewerb. Es
ist offensichtlich: Er hatte nie ein ,,Kochbuch mit Ein-
fachrezepten“ beabsichtigt.

Winfried Hacker hat ein Lebenswerk von Ehr-
furcht gebietendem Ausmal geschaffen. In diesem
finden wir die Faustische Erkenntnis, dass im Anfang
erst die Tat und dann das Wort war, wieder. ,,Das Wort
ist frei, die Tat ist stumm ...« ... wenn auf das Wort
die Tat nicht folgt“!. Mogen seine Ideen weiterhin re-
alisiert werden fiir den Tétigen und getragen werden
von Vielen. ,Entschluss ist Vorsatz, Tat*.
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Burnout, Age, and Cognitive Functioning: A Prospective Study
with Nurses in Geriatric Care!
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*  German Social Accident Insurance, Dresden, Germany

**  Federal Institute for Occupational Safety and Health, Dresden, Germany

***  University of Geneva, Geneve, Switzerland
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ABSTRACT

Geriatric nurses are both ageing and at high risk for developing burnout symptoms. Burnout symptomatology relates to
lower job performance and lower care quality. Developing impairments in cognitive functioning might explain such rela-
tionships. We examined prospective relationships of burnout symptoms and cognitive functioning (memory and executive
functions objectively assessed). We included age as well as several control variables as predictors and searched for inter-
action effects to explain prior inconsistencies. German nurses (/V = 191) from geriatric care filled out self-administered
questionnaires at the workplace (t1) and performed a comprehensive cognitive test battery in the lab six months later at
2. Results showed expected age effects on executive functions but no relationships between burnout symptoms and cog-
nitive functioning nor any interaction effects with age. Exhausted subjects had a slightly better performance in updating.
The nearly robust null findings in this study indicate that the relationship of burnout symptoms and decreased cognitive

functioning may be a predominantly clinical issue.

Keywords

Age — burnout - cognitive functioning — memory — nurse — prospective

Emotional labour, time pressure, and an ongoing
heavy workload in geriatric care place nurses at a
comparatively high risk for developing burnout sym-
ptoms (Chan et al., 2013; Woo et al., 2020). Maslach
et al. (2001) describe burnout as a three-dimensional
syndrome of emotional exhaustion, cynicism (also
called depersonalisation), and reduced professional
efficacy (or low personal accomplishment) in respon-
se to work-related stressors. Large studies (e.g., NEXT
and RN4CAST) in several European countries and the
United States have revealed that one of every three or
four nurses report burnout symptoms (Aiken et al.,
2012; van der Schoot et al., 2003). The RN4CAST study

also found that nurses who have a high burnout score
are twice as likely to be at risk of leaving the professi-
on (Heinen et al., 2013). This leads to a further increa-
se in the worldwide nursing shortage (Flinkman et al.,
2010; Oulton, 2006; Simoens et al., 2005). Furthermore,
burnout can affect the quality of health care. For in-
stance, a meta-analysis with data from 210,669 health
care providers reports negative correlations between
burnout and quality (r = -.26) as well as safety (r = -.23)
in health care (Salyers et al., 2017). Past research has
suggested that impaired cognitive capacities are res-
ponsible for burnout-induced reductions in work per-
formance (Taris, 2007). We follow this line of research,

! The authors declare to have no actual or potential financial and other conflicts of interest related to this manuscript. An earlier draft
was included in the first author’s dissertation thesis entitled ,,WWorking in times of demographic change: Burnout and turnover intention
of nurses in geriatric care“ (defended 2022 at TU Dresden, Germany). This study was supported by research grants of the German Re-
search Foundation awarded to Jiirgen Wegge, Matthias Kliegel, and Winfried Hacker (project number: 186638718, ,,Organisationale und
personale Determinanten des Erhalts von Arbeitsfahigkeit und Gesundheit élterer Pflegekrifte (ODEM)“, 2010-2015). The publication
was further supported by a PhD scholarship awarded by the German Social Accident Insurance to Marlen Rahnfeld.

The authors wish to thank the other members of the ODEM study group as well as their student assistants, who supported recruiting,
data collection, and preparation of the cognitive test battery. The authors dedicate this article to Winfried Hacker as a collegial tribute to
his 90th birthday and we express our heartfelt thanks for the many years of professional collaboration with him at TU Dresden.
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examining burnout symptoms in nurses and the relati-
on to impaired cognitive functioning.

Burnout Symptoms and Cognitive Functioning

Individuals who have burnout symptoms often comp-
lain about impaired cognitive functioning, such as at-
tentional and memory problems (Maslach et al., 2001).
In Shirom’s (2003) definition of burnout, one of the
key symptoms is cognitive weariness. Recent concep-
tualisations also include cognitive impairments as a
primary dimension of burnout (Schaufeli et al., 2020).
On the one hand, nurses’ jobs in geriatric care inclu-
de considerable demands for cognitive abilities (Ihle
et al., 2015), such as memory (e.g., when distributing
medication), updating (e.g., receiving new informati-
on about a patient’s health status), or inhibition (e.g.,
suppressing undesired emotional reactions to patient,
such as anger or disgust. In fact, employees in the
health care sector report higher cognitive demands
than those in the industry or public service sector (van
den Broeck et al., 2010). On the other hand, adequate
cognitive functioning is essential for appropriate qua-
lity of care as well as the safety and health of patients
and employees by preventing work errors, minor in-
juries (e.g., by syringes), or accidents (Simpson et al.,
2005; Wallace & Vodanovich, 2003). Thus, cognitive
failures in nursing can lead to serious threats to the
health or even the lives of others.

Empirical evidence for cognitive dysfunction and
impairments related to burnout symptoms is based
on both self-evaluations and objective tests of cogni-
tive performance (Gavelin et al., 2021; Grossi et al.,
2015). A literature review by Deligkaris et al. (2014)
of 15 English-language articles published between
2005 and 2013 specifically addresses the connection
between burnout and cognitive functioning through
an objective assessment (i.e., by using psychomet-
ric tests rather than self-reported data). The review
reveals that burnout is related to specific cognitive
deficits, including executive function, attention, and
memory. Yet, the review’s authors criticise the scarcity
and heterogeneity of available studies, the predomi-
nant cross-sectional designs, and the relatively small
sample sizes used. Moreover, patients with comorbid
mental disorders such as depression and anxiety were
not excluded, and the studies did not consistently con-
trol for the effects of comorbidity (Grossi et al., 2015).
Additionally, the majority of studies to date have eit-
her investigated patients who have a clinical diagnosis
(Gavelin et al., 2021) or analysed exhaustion only as
the core symptom of burnout syndrome in population-
based samples (e.g., Diestel et al., 2013; Feuerhahn et
al., 2012). However, from Maslach’s burnout theory
as well as the JD-R model’s (Bakker et al., 2004) per-
spective, focussing on exhaustion only is a limited ap-

proach. For instance, Penz et al. (2018) and Wendsche
et al. (2020) have also found relationships between a
combined measure of burnout and hair cortisol, which
is a reliable indicator of a person’s stress level.

Cognitive Functioning, Burnout, and Age

Generally, the majority of people demonstrate a dec-
line in many cognitive abilities with increasing age,
although individual differences exist (e.g., Deary et
al., 2009; Salthouse, 2009; Schnitzspahn et al., 2013).
Meta-analyses regarding antecedents of burnout sym-
ptoms have revealed a negative but small relationship
between age, emotional exhaustion, and depersonali-
sation (Brewer & Shapard, 2004; Gémez-Urquiza et al.,
2017) while others have not found such a connection
(Canadas-De la Fuente et al., 2015). However, no study
to date has examined a combination of both burnout
symptomatology and age as well as their relationship
with objectively measured cognitive functioning. The
increasing share of older employees and the rising
prevalence of burnout symptoms in the nursing pro-
fession could indicate a possible overlay or amplifica-
tion of both. Few researchers have controlled for age
(e.g., Diestel et al., 2013; van Dijk et al., 2020), and an
additional few have matched their control group to the
burnout group in age (e.g., Oosterholt et al., 2012; van
Dam et al., 2011). Castaneda et al. (2011) used a young
sample (22-35 years) and did not find a negative relati-
onship between burnout symptoms and cognitive per-
formance. However, age has typically been neglected
in past studies, perhaps due to small sample sizes. New
insights regarding the role of age combined with burn-
out might offer advice for geriatric care institutions in
designing healthy workplaces and organisation for all
ages to prevent employees from prematurely leaving
their professions.

The Present Study

With this study, we extend existing research by scru-
tinising the relationship between burnout symptoms,
age, and performance in a cognitive test battery using
a prospective design. Our central research question
is whether age, symptoms of burnout syndrome, and
an interaction between the two predict cognitive func-
tioning six months later. We aim to augment present
knowledge in three ways. First, in response to the re-
view by Deligkaris et al. (2014), our study contributes
to the literature by using a larger and a non-clinical
sample. Specifically, we collected data from registered
nurses and nursing assistants in geriatric care, which
included several potential control variables (such as
depression, sleep problems, and negative affectivi-
ty), and applied a more comprehensive cognitive test
battery. Second, the prospective view on relationships
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credits the developmental character of burnout symp-
tomatology (Maslach et al., 2001). To date, prospective
and longitudinal research on this matter has been scar-
ce. For example, Feuerhahn et al. (2012) suggest that
emotional exhaustion relates only slightly to cognitive
impairment and health six months later but does not
relate to job performance. Finally, third, to our know-
ledge, this is the first study examining whether the an-
ticipated relationship between burnout and cognitive
functioning is strengthened by age, since the majority
of cognitive abilities worsen with increasing age. Ga-
velin et al.’s (2021) meta-analysis of clinical burnout
and cognitive functioning does not present a modera-
ting effect of age, and we are unaware of any study
that explicitly investigated an interaction effect of age
in the burnout-cognition relationship. Furthermore,
Gavelin et al. (2021) note that the studies included in
their meta-analysis are homogeneous in age structure.

We examine the three core symptoms of burnout
syndrome, namely, emotional exhaustion, cynicism,
and reduced efficacy. Age is both an independent va-
riable and a moderator in the long-term examination,
since we propose interaction effects with age in the re-
lationship between burnout and cognitive functioning.
Almost all studies’ samples in this research domain to
date have been heterogeneous in the sample’s occup-
ational background; we are aware of three studies that
have included nurses only (Diestel et al., 2013; Mcl-
nerney et al., 2012; Vuori et al., 2014). We conducted
several tests for memory (short-term, long-term, and
working memory) and executive functions (such as
inhibition, updating, and shifting) that varied in cog-
nitive load. In their reviews, Deligkaris et al. (2014),
Gavelin et al. (2021), and Grossi et al. (2015) as well as
several other researchers (e.g., Feuerhahn et al., 2012;
Jonsdottir et al., 2013; May et al., 2015) have noted the
need to control for co-morbidities, such as sleep prob-
lems and depression or anxiety symptoms, in designs
that focus specifically on burnout.

Hypotheses

The following hypotheses were tested:

Hypothesis 1: Nurses’ burnout symptoms at t1 are
negatively related to performance in a cognitive test
battery of memory and executive functions at t2 when
controlling for several potentially confounding variab-
les (education, organisational or professional tenure,
job status, depression, negative affectivity, and sleep
problems).

Hypothesis 2: Employees’ age is negatively related
to performance in the cognitive test battery.

Hypothesis 3: The negative association of burn-
out symptoms and cognitive functioning is more pro-
nounced in older employees than in younger emplo-
yees.

Method
Participants

Participants were involved in a three-wave longitudi-
nal study in Germany from 2012 to 2014. Approximate-
ly six months elapsed between measurements. Several
analyses, including detailed descriptions of the target
population, sample recruiting, sample composition,
and dropout analyses, have been published from the
study’s data (e.g., Bilinska et al., 2016; Ihle et al., 2015;
Rahnfeld et al., 2016; Schulz et al., 2021; Wendsche et
al., 2014, 2016, 2020). For this analysis, only employees
who had care duties in nursing homes or home-based
care services in geriatric care were included as sub-
jects; 191 nurses, of whom n = 147 were registered
nurses (RNs) (77%) and n = 44 were nursing assistants
(25%), participated both at t1 and the laboratory sessi-
on at t2. Participants’ data were anonymised but mat-
ched by individual codes. Age (t1) ranged from 20 to 62
years (M =40.5, SD = 11.1), and 87.4% were women.

The study was performed in accordance with the De-
claration of Helsinki and was ethically approved by the
German Research Foundation. Anonymity and privacy
compliance were assured. Participants provided writ-
ten informed consent before participating in the study.

Procedure

Self-Report Questionnaire

At t1, participants completed a questionnaire in a
group session at their workplace; completion requi-
red approximately one hour (Bilinska et al., 2016). We
measured the degree of burnout symptoms via the 16-
item German version of the Maslach Burnout Invento-
ry-General Survey (MBI-GS; Biissing & Perrar, 1992).
Subjects rated items such as ‘I feel emotionally drai-
ned from my work’ (from the exhaustion subscale) on
a 7-point Likert scale that ranged from 1 = ‘Never’ to
7 =‘Every day’. In line with Penz et al. (2018), we calcu-
lated a general burnout factor (MBI, ; o = .86) through
the mean of all items and separate mean scores for the
three subscales (emotional exhaustion: a = .83; cyni-
cism: o = .85; and reduced efficacy: o = .84).

Laboratory Session

Six months after t1, participants attended a laboratory
session (12) in which they completed another questi-
onnaire (assessing control variables that are detailed
below) and a battery of cognitive tests. These tests
were partially computerised and partially paper-and-
pencil based with varying difficulty (see lhle et al.,
2015, for more details of the procedure). Prior to the
analyses, the scores of each cognitive variable’s const-
ruct (which were standardised previously) were aver-
aged to derive a composite measure.
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Memory. Short-term memory was assessed by the
number of correct responses in the immediate word-
pairs association task from the CogTel (Kliegel et al.,
2007) and the forward digit-span test from the WAIS-R
(Wechsler, 1981). Long-term memory was assessed
by the number of correct responses in the delayed
word-pairs association task from the CogTel (Kliegel
et al., 2007) and the delayed story recall subtest from
the WMS-R (Hérting, 2000). Working memory was as-
sessed by the number of correct responses in an adop-
tion of the backward digit-span test from the WAIS-R
(Wechsler, 1981) and the number of correct responses
in the digit-ordering task (Cooper et al., 1991).

Ezecutive Functions. Inhibition was assessed
using the go or no-go task (Newman et al., 1985) and
the stop-signal task (Logan, 1994). For both tasks, the
score represents the rate of correct responses (the sum
of correct trials divided by the total number of trials)
per second for each task (see Ihle et al., 2015, for more
details). To assess updating functions, we used the
number of correct responses in the two-back task (Ja-
ger & Kliegel, 2008) and the keep-track task (Friedman
et al., 2006). Shifting was assessed by mixing costs (the
mean of reaction time [RT] for mixed-task blocks mi-
nus the mean of RT for single-task blocks) in the num-
ber-switch task and the perceptual-switch task (Koch
& Allport, 2006).

Control Variables. Age in years (t1), gender
(0 = ‘Female’, 1 = ‘Male’), job status (1 = ‘RN’, 2 = ‘Nur-
sing assistant’), education in years, and organisational
as well as professional tenure in years at t2 were inclu-
ded in the study as potential moderators or control va-
riables, as they demonstrate significant relationships
with outcome variables in the correlational analyses
(see Table 1). The mean score of five reversed items
from the WHO-5 quality-of-life questionnaire (Bech,
2004) was an indicator for depressive symptoms (12;
answers ranged from 1 = ‘At no time’ to 6 = ‘All of the
time’; sample item ‘I have felt cheerful and in good spi-
rits’). We used the negative affect scale of the Positive
and Negative Affectivity Scales (PANAS; Watson et al.,
1988) to measure negative affectivity with 10 5-point
items (1 = ‘Very little or not at all’ to 5 = ‘Extremely’; the
total score ranged from 10-50) at t2. A high total score
suggests distress, nervousness, anxiely, upset, and
guilt. Sleep disorders, such as trouble falling asleep
or premature waking, were assessed at {2 using the
sleep wake experience list (SWEL; van Diest, 1990). A
high summary score calculated from 15 5-point items
(0 = ‘Never’ to 4 = ‘Always’) implies the presence of
sleep problems (summary scores ranged from 0-60).

Data Analysis

First, we calculated means and standard deviations for
all variables. Next, we examined bivariate associations

between all variables with the Pearson’s product mo-
ment correlation coefficient or the Spearman’s rank
order correlation coefficient. Then, we examined line-
ar relationships between burnout symptomatology and
cognitive functioning in the prospective (i1, t2) part of
the data using multiple regression analyses. For all, we
tested the single effects from each MBI scale (exhaus-
tion, cynicism, and reduced efficacy) and the total MBI
score with age as well as the interaction terms from
each MBI scale and the total score with age.

All statistical analyses were conducted with IBM
SPSS Statistics Version 26. Statistical tests were applied
in a two-tailed method with a significance level of
p = .05 (to confirm indirect effects, the 95 % confidence
interval should exclude zero).

Results
Descriptive and Correlational Analyses

In Table 1 presents descriptive statistics, intercorrela-
tions, and Cronbach’s alphas as measurements of reli-
ability for all study variables. All internal consistencies
were appropriately sized (.83 =< o < .89). As expected,
the potential confounders of depression, negative af-
fect, and sleep problems demonstrated substantial re-
lationships with all three MBI scales (.25 < rs < .42),
with the exception of reduced efficacy (.11 < rs < .15).
Age presented significant relationships with almost all
cognitive measures (.15 < Irls <.50), with the exception
of short-term memory (r = -.09) but no relationships
with the MBI single or total scores (.00 < rs < .09). Fur-
thermore, we found no significant correlations bet-
ween burnout symptoms and cognitive functioning
scores (.00 =< Irls < .09).

Prospective Linear Regression Analyses

The results of the prospective linear regression ana-
lyses are displayed in Tables 2 through 5. In the linear
effects models, burnout symptomatology did not sig-
nificantly relate to cognitive functioning, with the ex-
ception of emotional exhaustion and updating. In the
models with exhaustion, cynicism, and the total MBI
score (Tables 2, 3 and 5), age was a significant predic-
tor of executive functions, such as updating (exhausti-
on: b = -.23), inhibition (exhaustion: b = .35; cynicism:
b = .50), inhibition (in reaction times) (exhaustion:
b = 45; cynicism: b = .46), and shifting (in mixing
costs) (exhaustion: b = -.27; cynicism: b = -.60; MBI :
b = -.68), even when controlling for several confound-
ers. Contrary to our expectations, none of the interac-
tion terms with age were significant.

Regarding covariates, education was significantly
related to working memory as well as updating in all
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Table 2: Relationships Between Emotional Exhaustion and Cognitive Functioning.

Memory Executive Functions
. Inhibition
Slhori=lgrmn - Lol Working Updating Inhibition Reaction Shifting
Memory Memory Memory Ti
ime
b [95% CI] b [95% CI] b [95% CI] b [95% CI] b [95% CI] b [95% CI] b [95% CI]
(Intercept) .37 12 A5 A1 44 -.15 21
P [-.17;.90] [-.39; .62] [-.08; .98] [-.38; .03] [-.05; .92] [-.62; .32] [-.30; .72]
Education (years) (12) 14 .08 .19 21 -.01 .05 12
[-.03; .51] [-.08; .24 [.03; .56] [-06; .37] [-.16; .14] [-.09; .20] [-.04; .28]
Job Status (12) -.26 -.07 -.33 -.09 -.30 .10 -.14 [-.54;
[-.68; .17] [-.47; .33] [-.76; .09] [-.48; .30] [-.68; .08] [-.27; .47] .27]
Professional Tenure (t2) .00 14 -.14 .04 =27 -.08 14
[-.24; .25] [-.09;.57] [-.38; .10] [-.19; .26] [-.49; -.06] [-.29; .13] [-.09; .37]
Organisational Tenure (t2) -.06 -.16 -.01 -17 13 22 -.04
[-.27; .15] [-.36; .04] [-.22; .20] [-.36; .03] [-.06; .32] [.04; .41] [-.25; .16]
Depression (t2) .26 .32 A7 A1 14 .05 25
[.04; 47] [.12; .52] [-.04; .38] [-.08; .31] [-.05; .33] [-.14; .23] [.02; .43]
Negative Affect (12) -.10 -1 -13 -12 -.10 A2 -12
[-27;.07] [-.27;.05] [-.30; .04] [-.28; .03] [-.25; .06] [-.03; .26] [-.29; .04]
Sleep Problems (t2) -.20 -23 -23 -.18 -12 -.16 -.20
[-.40; .00] [-.42; -.04] [-.43; -.03] [-.36; .01] [-.30; .06] [-.34; .01] [-.39; .00]
Exhaustion (t1) -.01 -.07 .10 18 -.10 -12 .02
[-.19; .16] [-.24; .09] [-.07; .27] [.02; .34] [-.26; .06] [-.27;.04] [--14; .19]
Age (1) -.04 -.17 [-.35; -12 -.23 .35 45 -.27
[-.23; .16] .01] [-.31;.07] [-.41; -.05] [.18; .53] [.28; .62] [-.45; -.08]
Exhaustion x Age (1) .02 A1 -.05 -.07 -.04 .02 12
[-.14; .17] [-.04; .25] [-.20; .10] [-.21;.07] [-17; .10] [-.12; .15] [-.02; .27]
R .09 14 15 .20 14 .32 15
Note: t = time of assessment (11 = start, t2 = six months later).
Significant parameter estimates with p < .05 in boldface.
Table 3: Relationships Between Cynicism and Cognitive Functioning.
Memory Executive Functions
. Inhibition
SRR R ISAn o7 Updating  Inhibition  Reaction Shifting
Memory Memory Memory .
Time
b [956% CI] b [95% CI| b [95% CI] b [95% CI] b [95% CI] b [95% CI] b [95% CI]
(Intercept) A4 23 .36 27 .36 -.15 .10
[-.08; .97] [-.27; .74] [-.16; .88] [-.23;.77] [-.12; .83] [-.61; .31] [-.41; .60]
Education (years) (12) A7 .08 21 21 -.01 .06 15
[.00; .34] [-.08; .25] [.04; .38] [.04; .37] [-.165 .15] [-.09; .21] [-.02; .31]
Job Status (12) -.33 -.16 =27 -.20 -.25 .10 -.06
[-.74; .09] [-.56; .24] [-.69; .15] [-.60; .20] |-.63; .13] [-.265 .47] [-.46; .34]
Professional Tenure (12) -.07 .05 -12 -.08 -.24 -.09 A4
[-.30; .16] [-.17; .27] [-.35; .11] [-.30; .15] [-.45; -.03] [-.29; .11] [-.09; .36]
Organisational Tenure (12) -.06 -.10 -.02 -.09 A2 .24 -.04
[-.26; .14] [-.30; .09] [-.22; .18] [-.29; .10] [-.06; .31] [.06; .41] [-.25; .16]
Depression (12) .24 .32 A7 19 18 .07 21
[.03; .44] [.15; .52] [-.03; .37] [-.01;.39] [-.01; .36] [-.11; .25] [.01; .40]
Negative Affect (12) -.07 -15 -15 -.14 -.14 .10 -13
[-.23; .10] [-.29; .03] [-.29; .04] [-.30; .02] [-.29; .02] [-.05; .24] [-.29; .03]
Sleep Problems (t2) -.19 -.26 -.19 -.19 -.14 -.19 -.16
[--38; .00] [-.44; -.07] [-.38; .00] [-.37; .00] [-.32; .03] [-.36; -.02] [-.545 .03]
Cynicism (t1) .20 .01 -.05 14 5 -.05 -.55
[-.39; .80] [-.57; .58] [-.64; .54] [-.43; .71] [-.21; .87] [-.57; .47] [-1.13; .03]
Age (1) 14 -.12 -17 -.10 .50 46 -.60
[-.24; .52] [-.49; .24] [-.54; .21] [-.47; .26] [.15; .85] [.15; .80] [-.97; -.23]
Cynicism x Age (t1) -.51 -.02 .06 -11 -.45 -.05 .68
[-1.01; .39] [-.69; .66] [-.63; .76] [-.78; .57] [-1.09; .19] [-.67; .56] [.00; 1.36]
R .09 A2 14 .16 A3 .32 .16

Note: t = time of assessment (11 = start, t2 = six months later).
Significant parameter estimates with p < .05 in boldface.
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Table 4: Relationships Between Reduced Efficacy and Cognitive Functioning.

Memory Executive Functions
. Inhibition
slio-Atgem Lo e Working Updating Inhibition Reaction Shifting
Memory Memory Memory X
Time
b[95% CI]  b[95% CI| b [95% CI] b[95% CI]  b[95% CI]  b[95% CI| b [95% CI]
(Intercept) o1 21 37 24 .29 -15 .20
[-.14; .88] [-.28; .70] [-.14; .87] [-.25; .73] [-.18; .75] [-.60; .30] [-.29; .70]
Education (years) (t2) .16 .08 21 22 -.02 .03 15
[-.01; .32] [-.08; .24] [.05; .57] [.06; .538] [--17; .13] [-.11; .18] [-.01; .51]
Job Status (t2) -.26 -.14 -.28 -17 -.19 .10 -15
[-.66; .14] [-.53; .25] [-.68; .13] [-.56; .22] [-.56; .18] [-.26; .45] [-.54; .25]
Professional Tenure (t2) -.05 .05 -11 -.08 -.20 -.07 .10
[-.27; .18] [-.17; .26] [-.34; .11] [-.30; .14] [--41; .01] [-.27; .12] [-.12; 52]
Organisational Tenure (12) -.07 -.10 -.01 -.09 12 22 -.05
[-.27; .13] [-.30; .09] [-.21; .19] [-.28; .10] [-.07; .30] [.05; .40] [-.22; .17]
Depression (12) .22 .32 .18 .20 .16 .05 23
[.02; .41] [.15; 51] [-.02; .57] [-00; .39] [-.03; .34 [--13; .23 [.05; .43]
Negative Affect (12) -.10 -.14 [-.50; -.15 -.14 -.14 .10 -15
[-.26; .07] .02] [-.51;.02] [--30; .02] [--30; .01] [-.05; .24] [-.29; .03]
Sleep Problems (12) -.20 -.26 -21 -.19 -4 =19 -17
[-39;-.01]  [-45;-.08]  [-.40;-.02] [-37; .00] [--32;.04]  [-35;-.02]  [-.36;.02]
Reduced Efficacy (t1) .57 .38 23 .36 -1 -.36 .19
[-.03; 1.16]  [-.19;.96] [-.36; .82] [-.21; .94] [--66; .44] [--89; .17] [-.39; .78]
Age (11) 28 .09 -.08 .05 19 .26 -.20
[-.09; .66] [-.28; .45] [-.45; .50] [-.51; .41] [--16; .53] [--08; .59] [-.57; .17]
Red. Efficacy x Age (t1) -.62 -45 -.15 -.40 .18 .36 -17
[-1.29; .06] [-1.10; .20] [-.82; .52] [-1.05; .25] [-.44; .80] [-.24; .96] [--83; .49]
R .10 A3 15 .16 A2 32 14
Note: t = time of assessment (11 = start, 12 = six months later).
Significant parameter estimates with p <.05 in boldface.
Table 5: Relationships Between MBI, , , and Cognitive Functioning.
Memory Executive Functions
. Inhibition
S LG WDl Updating Inhibition Reaction Shifting
Memory Memory Memory Time
b[95% CI]  b[95% CI] b [95% CI] b[95%CI]  b[95%CI]  b[95%CI]  b[95% CI|
(Intercept) 43 25 37 .28 .30 -.16 .15
P [-.08; .95] [-.265 .73] [-.14; .88] [-.21; .77) [-.17; .78] [-.61;.29] [-.35; .65]
. .16 .09 .20 .20 -.01 .05 A4
Education (years) (12) [-01;.52]  [-07;.25]  [.05;.36] [05;.56]  [-16;.14]  [-09;.20]  [-02;.30]
-.32 -.16 -.28 -21 -.21 A1 -.10
Job Status (2) [-753;.00]  [-55;.24]  [-.69;.13] [.60;.18]  [-58.17]  [-25;.47]  [-50;.30]
. -.06 .04 -11 -.08 -.22 -.09 14
Professional Tenure (12) [-.29; .17] [-18; .27] [-.534; .12] [-30; .14]  [-445-01]  [-29; .11] [-.09; .56]
- -.06 -.10 -.02 -.09 12 .24 -.04
Organisational Tenure (t2) [-.27; .14] [-.29; .10] [-.22; .18] [-.28; .10] [-.06; .51] [.06; .41] [-.245 .15]
Depression (t2) 22 35 15 18 .16 .07 22
P [.01; .42] [13; .52] [-.05; .35] [-.02; .37 [-.02; .35] [-.10; .25] [.02; .42]
. -.08 -12 -.15 -15 -.14 A1 -.13
R A1 580 () [-.25; .09] [-.28; .04] [-31;.02] [-31;.01] [-.29; .02] [-.04; .25] [-.29; .04]
-.19 -.25 -.22 -.21 -.13 -17 -.18
slieaD aigns () [-38;.00]  [-44;-.06]  [-41;-.03] [39;-.02]  [-30;.05] [-.33; .00] [-37; .01]
MBI (1) 31 -.06 25 .52 .78 -.30 -41 |
total [-.32; .94] [-.67; .54] [-.39; .85] [-.08; 1.12]  [-.50;.65] [-.84; .25] -1.02; .20]
Age (1) .26 -.15 -.06 A7 40 .35 -.68
g [-.28; .80] [-.67; .37 [-.59; .47] [-.54; .68] [-.10; .89] [-.14;.80]  [-1.20;-.16]
-.44 .03 -.16 -.55 -17 .20 .64 |
MBI, x Age (t1) [-1.265.38]  [-.76; .83] [-.97; .65] [-1.35;.24]  [-.92;.58] [-.51;.92] 155 1.44]
R? .09 A2 15 A7 A2 .35 .16
Note: MBI, , = total score of Maslach Burnout Inventory, t = time of assessment (11 = start, 12 = six months later).

total

Significant parameter estimates with p <.05 in boldface.
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four models (.17 < bs < .21). Professional tenure, which
correlated with age, significantly predicted inhibition
in all models (-.22 < bs < -.27), with the exception of the
model with reduced efficacy (b = -.20). Organisational
tenure, however, was significantly related to inhibition
(reaction times) (.22 =< bs = .24). Depression demonst-
rated relationships with memory (both short-term and
long-term), updating, and shifting (in mixing costs)
(.20 = bs = .33), whereas sleep problems significantly
related to almost all measures of cognitive functioning.
Contrary to expectations, negative affect was not a pre-
dictor of cognitive functioning.

Additional Exploratory Analyses

A potential limitation of our results might be that the
cognitive mechanisms work in alternatives ways in
different groups; for example, deficits might be ob-
servable only for extreme groups, as in Penz et al.
(2018). Therefore, we conducted additional analyses.
However, cross-sectional analyses; analyses without
control variables; MANOVAs with groups of low, medi-
um, and high burnout symptoms; and extreme group
comparisons revealed a similar pattern of results. We
further tested for nonlinear relationships and repeated
our analyses with quadratic terms of single and total
MBI scores (as in Wendsche et al., 2020), but none pre-
sented any significant relationships between burnout
symptoms and cognitive functioning.

Discussion

This study connects with a small line of research that
focusses on burnout symptomatology and objectively
measured cognitive functioning. To overcome past
studies’ shortcomings in this field, we conducted our
study with a relatively larger, non-clinical employee
sample, sought prospective relationships, and inclu-
ded age as another predictor and moderator. Yet, con-
trary to our expectations as well as earlier findings
(e.g., Deligkaris et al., 2014; Gavelin et al., 2021; Grossi
et al., 2015), burnout symptoms demonstrated no pro-
spective relationships with objectively measured per-
formances in a battery of tests of memory and executi-
ve functions. The only exception was the relationship
between exhaustion and updating in which exhausted
subjects achieved slightly better performances, which
means that the effect was in the opposite direction of
our expectations. Castaneda et al. (2011) explain si-
milar effects in their study: subjects expressed high-
er motivation, intelligence, and drive for perfection,
which may also result in more exhaustion in the long
run. Our study had sufficient power and many cor-
relations; for example, cognitive measurements with
age presented statistical significance in the expected

directions. Therefore, we assumed that our results
were typically caused by the character of the sample,
since few individuals among our subjects revealed se-
vere burnout symptomatology. Although exhaustion
was frequent, few subjects in the sample demonstra-
ted severe symptoms of cynicism or reduced efficacy,
which resulted in wide confidence intervals. Results
regarding cynicism and reduced efficacy therefore
must be interpreted with highest caution. While many
studies, especially those that address clinical samples,
have implied cross-sectional relationships between
burnout symptoms and decreased cognitive perfor-
mance, the majority of studies with non-clinical or
population-based subjects have failed to prove these
effects (e.g., Castaneda et al., 2011; Horvat & Tement,
2020; McInerney et al., 2012). The connection between
burnout syndrome and impaired cognitive functioning
therefore seems to be a predominantly clinical mat-
ter. The almost consistent null effects could inform
practitioners that initial burnout symptoms, such as
exhaustion, do not yet have adverse effects on cogni-
tive performance. Some researchers believe that the
association of burnout and cognitive impairments are
assured; consequently, they include it in newer con-
ceptualisations of burnout syndrome (e.g., Schaufeli et
al., 2020). This may be true in cases of severe symp-
toms with a clinical diagnosis. With less severe sym-
ptoms in preliminary states of burnout, however, we
still lack a scientific basis, especially when measured
objectively. Furthermore, previous studies may have
overestimated these effects due to larger sampling er-
rors caused by small samples. In fact, we often see that
cognitive abilities are subjectively but not yet objec-
tively impaired. Further research should clarify these
differences, as it may be practically important for early
measures in workplace health promotion. Neverthel-
ess, the relatively low rate of burnout symptoms in the
sample was unexpected since the nursing profession
in Germany is known to be affected by high workloads,
time pressure, and staff shortages that often result in
high burnout rates (Aiken et al., 2012). Therefore, it
remains important to use specific measures to prevent
an aggravation of symptoms and avoid sick leave or
premature departure from the profession (Wester-
mann et al., 2014).

We further extended prior research by adding
age and an interaction term with age to the regression
equation, since, to our knowledge, no study to date has
combined known burnout and age effects in a regres-
sion on cognitive functioning. Considering the rising
share of older employees in the nursing profession,
this was an overdue research question. As we found
in our study, age was related to executive functions
but not to memory. However, none of the proposed
interaction effects between burnout symptoms and
age were detected, confirming a result from a recent
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meta-analysis (Gavelin et al., 2021). Additionally, we
did not observe any correlations between age and the
MBI subscales, which aligns with a meta-analysis re-
garding the nursing profession (Cafladas-De la Fuente
et al., 2015). For control variables, we found that edu-
cation, tenure, depression, and especially sleep pro-
blems must be considered when measuring burnout
and cognitive functioning, whereas negative affect and
job status had no significant effect in our study, contra-
ry to expectations and past research (Deligkaris et al.,
2014; Feuerhahn et al., 2012).

Readers must note several limitations of our stu-
dy. Although ours is one of the rare studies in this field
with a prospective design, the subjects in our time-
lagged study performed cognitive tests only at t2; thus,
causal conclusions are not supported. An important
step in burnout research would be to measure cogni-
tive functioning and burnout symptomatology sever-
al times over a long period. The sample, which was
composed mostly of female geriatric care nurses and
nursing assistants in an enclosed area in Germany,
was quite homogeneous. Generalisations of results to
nurses in other regions and countries or other occupa-
tional groups should be performed with caution. Since
participation in our study was primarily voluntary, a
self-selection bias might have occurred in which the
majority of participants were from the fit and healthy
group. Moreover, the healthy worker effect could be
responsible for low rates of burnout symptomatology
among our participants. This effect means that only
the healthy stay in their professions, while those with
severe burnout symptoms or another somatic or men-
tal diagnosis are on sick leave or have left the profes-
sion (Baillargeon, 2001; Eisen et al., 2013). Hence, the
question is whether interaction effects would be found
if burnout symptoms were more common in the sam-
ple. We employed validated and widely used cognitive
tests, but perhaps some of the tasks we presented in
the laboratory were overly simple or difficult for the
majority of our subjects. Since task difficulty seems to
be an important factor (Diestel et al., 2013; Schapkin
& Freude, 2013; van Dijk et al., 2020), future studies
should apply tasks that are not excessively simple or
difficult or — alternatively — compare performance in
simple and difficult tasks to each other. Previous re-
search has provided some indications (Simpson et al.,
2005; Wallace & Vodanovich, 2003) that cognitive fai-
lures can result in errors at work, threats to patient
and employee safety, and risks of work-related injuries
and accidents; however, further research is needed to
study causal relationships on this issue in the nursing
profession.

Our study adds to the literature by examining pro-
spective relationships between burnout and cognitive
functioning, including the potential role of age as a
moderator of this relationship. As stated, we found few

significant relationships between burnout symptoms
and cognitive functioning in a sample of geriatric care
nurses; therefore, the connection might be a clinical
matter only. Future research is needed to clarify the le-
vel at which burnout severity becomes associated with
impaired cognitive functioning as well as whether
such levels are particularly pronounced in specific age
subgroups. However, it remains important to design
healthy workplaces for all employees in the nursing
workforce to prevent a manifestation of early burnout
symptoms.
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Gefahrdungsbeurteilung psychischer Belastung im
Krankenhaus — Theorie und Praxis!
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ZUSAMMENFASSUNG

Dieser Artikel behandelt die Gefihrdungsbeurteilung psychischer Belastung im Krankenhaus. Neben den gesetzlichen
und berufsgenossenschaftlichen Anforderungen wird beispielhaft die Umsetzung in drei Kliniken vorgestellt. Es zeigt
sich, dass man bei der praktischen Umsetzung der Gefihrdungsbeurteilung im Krankenhaussetting verschiedenen Her-
ausforderungen sowohl in der Analyse als auch in der Mallnahmenableitung gegentibersteht. Der Artikel beschreibt diese
und zeigt anhand unterschiedlicher Methoden auf, wie ein Umgang mit ihnen gelingen kann. Dariiber hinaus werden
konkrete Malnahmen vorgestellt, die im Rahmen dieses Prozesses in den Kliniken abgeleitet und umgesetzt wurden.

Schliisselworter
Gefdahrdungsbeurteilung psychischer Belastung — Krankenhaus — Praxisbeispiele - Malnahmen

ABSTRACT

This article deals with the risk assessment of mental stress in hospitals. In addition to the legal requirements and the
requirements of the employers’ liability insurance association, the implementation in three hospitals is presented as an
example. It shows that the practical implementation of risk assessment in a hospital setting faces various challenges, both
in terms of analysis and deriving measures. The article describes these challenges and uses various methods to show
how they can be dealt with successfully. It also presents specific measures that have been derived and implemented in
hospitals as part of this process.

Keywords

Risk assessment of mental stress — hospital — practical examples — measures

1 Gesetzliche Anforderungen an die Gefihr- in der Biostoffverordnung (BioStoffV), in der Arbeits-

dungsbeurteilung psychischer Belastung in
Deutschland

Die Gefiahrdungsbeurteilung psychischer Belastung ist
seit 2015 vom Gesetzgeber explizit im Arbeitsschutz-
gesetz gefordert, wobei ,,[...] die Arbeit so zu gestal-
ten“ ist, ,dass eine Gefdhrdung fiir das Leben sowie
die physische und die psychische Gesundheit mog-
lichst vermieden und die verbleibende Gefdhrdung
moglichst geringgehalten wird.“ (§ 4 Abs. 1 ArbSchG).
Weitere Beziige zur psychischen Belastung finden sich

stattenverordnung (ArbStiattV) und in der Betriebssi-
cherheitsverordnung (BetrSichV). Dabei wird konkret
gefordert, dass bei der Handhabung mit Biostoffen, bei
der Verwendung von Arbeitsmitteln, einschliefllich
Maschinen sowie im Rahmen der baulichen Gegeben-
heiten von Arbeitsstéitten stets auch die psychische
Belastung betrachtet wird. So ist beispielsweise im
Rahmen der Biostoffverordnung zu beriicksichtigen,
unter welchen Bedingungen Tétigkeiten mit Biostof-
fen ausgefiihrt werden: Diese sollten nicht noch zu-
sétzlich gefihrdend wirken. Im Krankenhaus bedeutet
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das z. B., dass Blutentnahmen unter hohem Zeitdruck
oder mit hédufigen Unterbrechungen zu vermeiden
sind. Auch die Kooperationsbereitschaft potenzieller
Patientinnen und Patienten bei diesen Tétigkeiten ist
hierbei zu betrachten und Schutzmafinahmen sind zu
ergreifen (§§ 4 und 8 BioStoftV).

Das Krankenhaussetting ist sehr komplex und
durch viele Schnittstellen zwischen den beteiligten
Professionen gekennzeichnet. Vor diesem Hintergrund
wird deutlich, dass fiir die Durchfiihrung der Gefiahr-
dungsbeurteilung psychischer Belastung spezifische
Kenntnisse der zu beurteilenden Tétigkeiten erforder-
lich und auch Wechselwirkungen mit anderen Gefahr-
dungen zu berticksichtigen sind.

2 Uberlegungen zur Durchfiihrung der Gefihr-
dungsbeurteilung psychischer Belastung

Psychische Belastung ist genau wie andere Gefiahr-
dungen bei der Arbeit im Rahmen eines mehrschritti-
gen Prozesses im Sinne des PDCA-Zyklus zu bewerten
und zu gestalten (Abb. 1).

1. Arbeitsbereiche

und Tatigkeiten
festlegen

7. Gefahrdungs-
beurteilung
fortschreiben

2. Belastungen
ermitteln

3. Gefdhrdungen

6. Wirksamkeit Dokumentation

der MaBnahmen

iiberpriifen beurteilen
5. MaBnahmen 4. Konkrete
umsetzen MaRnahmen
festlegen

Abbildung 1: Gefihrdungsbeurteilung in sieben Schritten
(eigene Abbildung nach GDA).

Dabei ist es ratsam, schon vor Durchfiihrung der Ge-
fahrdungsbeurteilung einige Voriiberlegungen anzu-
stellen.

In einer abgestimmten Schrift der Gemeinsamen
Deutschen Arbeitsschutzstrategie (GDA, 2022) zur Be-
riicksichtigung psychischer Belastung in der Gefiahr-
dungsbeurteilung sind Méglichkeiten der Erfassung
dargestellt: Empfohlen werden Mitarbeiterbefragung,
Workshop, Beobachtungsinterview oder eine Kombi-
nation. Die konkrete Vorgehensweise ist anhand spe-
zifischer betrieblicher Gegebenheiten auszuwihlen
(ebenda).

Zudem werden von der GDA Gestaltungsbereiche
und -ziele fiir die Gefihrdungsbeurteilung psychischer
Belastung vorgegeben: Arbeitsinhalte/-aufgaben, Ar-

beitsorganisation, Arbeitszeit, soziale Beziehungen bei
der Arbeit, Arbeitsumgebungsbedingungen sowie Ver-
wendung von Arbeitsmitteln, die es zunidchst mittels
eines Analyseinstrumentes zu erfassen gilt und dessen
Ergebnisse als Grundlage fiir die Gestaltung dienen.

Gemil des Arbeitsschutzgesetzes ist ,bei gleich-
artigen Arbeitsbedingungen |[...] die Beurteilung eines
Arbeitsplatzes oder einer Tdtigkeit ausreichend® (§ 5
ArbSchG). In der Schrift der GDA (2022) wird kon-
kretisiert, dass psychische Belastung nach Art der Ta-
tigkeit variieren kann (hinsichtlich Arbeitsintensitét,
Handlungsspielraum), aber sich auch in Abhéngigkeit
der Arbeitsbedingungen verschiedener Arbeits- oder
Organisationseinheiten (hinsichtlich sozialer Bezie-
hungen) unterscheiden kann. Stab und Hacker (2023)
zeigen, dass sogar Teamstrukturen (Stationen) auf die
Einschitzung der Gestaltungsbereiche wirken konnen
und Analyseeinheiten dementsprechend sorgfiltig
auszuwihlen sind. Wenn zu groBle Untersuchungsein-
heiten gebildet werden, kann es passieren, dass Ergeb-
nisse aufgrund grofBler Unterschiede auf Teamebene
stark variieren, wichtige Informationen somit ,aus-
gemittelt und relevante Gestaltungsbereiche nicht
mehr sichtbar werden. Dartiber hinaus sind nachge-
ordnete Fiihrungskrifte als auch Mitarbeitende bei
allen Schritten der Gefihrdungsbeurteilung als Exper-
tinnen und Experten ihrer Arbeit einzubeziehen. Es
gilt, alle Mitarbeitende umfassend tiiber die Ziele, den
Verlauf und ihre Rolle im Rahmen des Vorhabens zu
informieren. Teams sind bei Bedarf widhrend des Vor-
habens zu unterstiitzen. Denkbar sind beispielsweise
Coaches bei Teamkonflikten. Fiihrungskrifte sind zu-
dem zu qualifizieren, da sie die Umsetzung der Mal3-
nahmen in ihrem Arbeitsbereich zumindest begleiten
sollten. Ebenso ist ihnen bei Konflikten Unterstiitzung
zur Seite zu stellen.

3  Methode und praktisches Vorgehen in
drei Fallbeispielen

Die folgenden Erfahrungen und Ergebnisse wurden in
Projekten in drei verschiedenen Krankenhdusern ge-
sammelt. Alle Krankenhéuser sind Einrichtungen der
Akut- und Maximalversorgung mit einer jidhrlichen
Patientenzahl zwischen 70.000 und 150.000 im ambu-
lanten und stationédren Bereich (vgl. Tab. 1).

Die Gefahrdungsbeurteilung psychischer Belas-
tung wurde in Krankenhaus 1 mittels eines Papier-
Fragebogens bei 29 Pflegekriften und 5 Arztinnen und
Arzten umgesetzt. Der eingesetzte novaworx-Frage-
bogen zur Gefihrdungsbeurteilung (Debitz, Hubrich
& Roitzsch, 2019) basiert auf den Empfehlungen der
GDA und enthielt die Mdéglichkeit, zusitzliche Frei-
text-Kommentare abzugeben.
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Tabelle 1: Ubersicht Krankenhdiuser und eingesetzte Methoden.

Krankenhaus 1

Krankenhaus 2 Krankenhaus 3

Anzahl Beschiftigte 3.200 1.200 2.500
Anzahl Patientinnen und 5 g9 66.000 95.000
Patienten pro Jahr
Einbezogene Stationen Intensivstation Zentrale Notaufnahme Intensivstation
Intensivstation Kardiologie
Kinder-, Frauenklinik
Kardiologie
Vorgehen in der Analyse Beschiftigtenbefragung mit Beschéftigtenbefragung
novaworx-Fragebogen zur ~ mit BASA III (angepasst auf
Gefdhrdungsbeurteilung Krankenhaus) Workshopformat nach

Vorgehen in der MaBnah-
menableitung

Partizipative Workshops
mit externer Moderation

Leitfaden ,,Gute Stations-

organisation“ mit externer
Partizipative Kurzwork- Moderation
shops, zunehmend in

Eigenregie

Die Analyse in Krankenhaus 2 erfolgte mit BASA 111
(Roitzsch, Walter & Schmidt, 2020). Das Instrument
wurde vor einem ersten Piloteinsatz gemeinsam mit
dem Lenkungskreis des Klinikums (drztliches und
Pflegepersonal, BGM-Koordinatorin, Fachkraft fiir Ar-
beitssicherheit, Betriebsrat) fiir den Einsatz im Klini-
kum angepasst und es wurden Themen wie Ruf- und
Bereitschaftsdienste, Belegungsmanagement, diffe-
renzierte Aspekte zur Schichtplanung sowie Ober-
grenzen fiir die Belegung aufgenommen. Der Frage-
bogen wurde um Freitextfelder ergidnzt. Insgesamt
nahmen 117 Pflegekriifte und 39 Arztinnen und Arzte
an der Befragung teil.

In Krankenhaus 3 wurde der Leitfaden ,Gute
Stationsorganisation“ der Bundesanstalt fiir Arbeits-
schutz und Arbeitsmedizin (BAuA, 2024) sowie die
zugehorigen Checklisten eingesetzt, um Gestaltungs-
schwerpunkte zu erfassen. Dieser Leitfaden sieht eine
Bearbeitung der arbeitsorganisatorischen Themen
mittels Workshopformat vor. Pflegekréfte der Inten-
sivstation und der Kardiologie kamen stationsweise
mit jeweils ca. 4-6 Teilnehmenden (Pflegekrifte und
Stationsleitung) zu regelméBigen Workshopterminen
zusammen, um mittels der Checklisten Probleme zu
identifizieren und direkt Malnahmen abzuleiten.

3.1 Organisatorische Aspekte der
Vorbereitung und Durchfiihrung

In den drei Einrichtungen kam der Zugang zum The-
ma Gefdhrdungsbeurteilung psychischer Belastung
auf unterschiedlichen Wegen zustande: entweder
iber den klinikinternen Betriebsarzt, eine Empfeh-
lung der zustindigen Berufsgenossenschaft oder aus
Eigeninitiative heraus, um dem Fachkriftemangel zu

begegnen und ein attraktiverer Arbeitgeber zu wer-
den. Organisatorisch zeigten sich aber vergleichbare
Herausforderungen.

Einen passenden Zeitpunkt fiir Informations-
veranstaltungen zu finden, stellt im Umfeld Kranken-
haus immer wieder eine Herausforderung dar. Die
Versorgung der Patientinnen und Patienten muss zu
jeder Zeit gewdihrleistet sein. Gleichzeitig sind Be-
sprechungs- und Abstimmungszeiten in den Teams
wertvoll und sollten moglichst nicht mit zusédtzlichen
Themen belegt werden. Dabei ist der Ablauf des Ar-
beitstages in den verschiedenen Berufsgruppen unter-
schiedlich und lédsst sich kaum synchronisieren. Hier
hat sich gezeigt, dass es in der Regel nicht moglich
war, alle beteiligten Personen im Rahmen von nur ei-
ner Veranstaltung zu informieren.

Beschiftigte, die schon lange am Klinikum tétig
sind, haben teilweise schon viele Befragungen und
Projekte erlebt und sind skeptisch, ob sie mit ihrer
Teilnahme tatsdchlich eine Verbesserung der Arbeits-
bedingungen erreichen kénnen.

Arztinnen und Arzte in der Facharziweiterbil-
dung sind oft nicht ldnger als 6 Jahre am Klinikum
beschiftigt. Deshalb ist in dieser Gruppe eine deutlich
geringere Bereitschaft beobachtbar, sich fiir die Ver-
besserung der Arbeitshedingungen zu engagieren als
z. B. in den Pflegeteams.

Riickendeckung durch Klinikleitung und Betriebsrat

Sowohl Klinikleitung als auch Betriebsrat miissen in
den Prozess der Gefdhrdungsbeurteilung einbezogen
werden und hinter dem Vorhaben stehen. Vor dem
Hintergrund einer Fachkriftebindung durch gute Ar-
beitsbedingungen erscheinen Klinikleitungen hier zu-
nehmend offen. Dem Betriebsrat steht in jedem Fall
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ein Mitbestimmungsrecht nach Betriebsverfassungs-
gesetz zu. Die Beschiftigten fassen eher Vertrauen
in den Prozess, wenn sich einerseits die Kliniklei-
tung engagiert und dafiir einsteht, dass notwendige
Verdnderungen tatsdchlich umgesetzt werden, sowie
andererseits sich der Betriebsrat fiir eine Teilnahme
ausspricht und dafiir einsteht, dass den Beschéftigten
keine Nachteile entstehen (z. B. Datenschutz). Eine
klare Kommunikation durch Klinikleitung und Be-
triebsrat ist unbedingt notwendig; dies kann bspw. im
Rahmen einer Informationsveranstaltung erfolgen.

Kiimmerer im Klinikum

Fir die gesamte Gefdahrdungsbeurteilung ist es von
Vorteil, eine verantwortliche Person im Klinikum fiir
die Organisation von Terminen, die Kommunikation
zu den Stationen und ggf. zum externen Anbieter der
Gefdahrdungsbeurteilung zu etablieren. Diese fungiert
ebenfalls als interne Ansprechperson fiir die Beschéf-
tigten im Falle von Fragen, Anmerkungen oder Beden-
ken im Rahmen des gesamten Prozesses.

Sequenczielles Vorgehen

Gerade bei groBen Einrichtungen hat sich ein se-
quenzielles Vorgehen (Bereich fiir Bereich) mit einem
klaren Start im Pilot-Modus bewéhrt. Das Vorgehen
kann in den ersten Durchgidngen gemeinsam (externe
Begleitung, BGM-Koordination, Betriebsrat, Kliniklei-
tung) gepriift und ggf. angepasst werden. Die inter-
nen Akteurinnen und Akteure konnen sich auf den je-
weils aktuellen Bereich konzentrieren und der Prozess
bleibt nicht aufgrund fehlender Personalkapazititen
stecken. Nach der Analyse konnen schneller Ergeb-
nisse prasentiert und MaBnahmen abgeleitet werden.
Erfolge aus den ersten Durchldufen konnen helfen,
die Beschiftigten in den nachfolgenden Bereichen zur
Teilnahme zu motivieren.

Passende Zeitpunkte fiir Informationsveranstaltungen
Um moglichst allen Beschiftigten die notwendigen
Informationen fiir die Teilnahme zur Verfiigung zu
stellen, haben sich verschiedene Herangehensweisen
bewdihrt. Zum einen fungieren die bei einer Informa-
tionsveranstaltung anwesenden Beschiftigten als
Multiplikatorinnen und Multiplikatoren, welche die
anderen Beschiftigten informieren. Unterstiitzt wer-
den sie durch Informationsmaterial (z. B. Poster, Flyer,
Informationsmappe), das im Stationszimmer hinter-
legt wird und neben allen relevanten Informationen
auch die Kontaktdaten der Ansprechpersonen im Kli-
nikum enthalt.

Ein anderes bewihrtes Vorgehen ist, an einem
Tag zu mehreren Zeitpunkten halbstiindige Infor-
mationsveranstaltungen anzubieten, in denen in ca.
20 Minuten Ziel und Vorgehen erldutert werden und
ein kurzer Ausblick auf die sich nach der Analyse an-

schlieBenden Schritte gegeben wird. Diese Zeitauftei-
lung ermdoglicht kurze Redebeitrdge fir Klinikleitung
und Betriebsrat und lasst Zeit fiir Riickfragen der Be-
schiftigten.

Workshopformat

Aufgrund der hohen zeitlichen Anforderungen und
der zunehmenden Personalknappheit sind Workshop-
formate mit festen Terminen sowie einem maoglichst
konstanten Personenkreis selbst bei einem zeitlichen
Minimalaufwand von ca. 45 bis 60 Minuten immer
eine Herausforderung.

Um trotzdem mit dieser Methode arbeiten zu
konnen, hat sich bewéhrt, die Termine direkt an den
Schichtwechsel anzubinden, sodass sowohl Personen
aus der Friih- wie auch der Spétschicht teilnehmen
konnen. Fiir die Kiirze der Zeit ist es sinnvoll, die
Workshopeinheiten gut zu strukturieren, (z. B. mit-
tels einer Checkliste) allen Beteiligten das Vorgehen
gut zu erkldren und fiir jede Veranstaltung weitestge-
hend gleich zu halten. Informationen aus den Sitzun-
gen sollten fiir alle Pflegekrifte auf Station verfiighbar
sein (bspw. durch einen Workshopordner, der fiir alle
einsehbar ist oder durch kurze Berichte in den Stati-
onsbesprechungen), sodass alle Pflegekréfte auf Sta-
tion mitgenommen werden und sich ggf. ohne viel
Einarbeitungsaufwand gegenseitig in den Workshops
vertreten konnten.

4  Belastungsschwerpunkte im Krankenhaus

Insgesamt zeigen sich im Kliniksetting wiederkehren-
de Belastungsschwerpunkte. Diese sind, der themati-
schen Clusterung der GDA folgend:

Arbeitsinhalt und Arbeitsaufgabe

Die meisten Téatigkeiten im Krankenhaussetting kon-
nen als vollstdandig und abwechslungsreich betrachtet
werden. Problematisch sind jedoch héaufig hohe Anfor-
derungen an Multitasking. Hier melden Beschiftigte
wiederholt zuriick, dass aufgrund dieser Anforderung
- verbunden mit einer hohen Auslastung sowie einer
sehr verantwortungsvollen Tatigkeit — die Angst vor
Fehlern besteht.

Im Bereich des Handlungsspielraums bestehen in
der Regel kaum Einflussmoglichkeiten auf die Arbeits-
menge (abhéngig von Auslastung und Personalverfiig-
barkeit) sowie das damit verbundene Arbeitstempo.
Besonders kritisch waren Ergebnisse in diesem Be-
reich, wenn die Bettenbelegung nicht rechtzeitig be-
kannt war und entsprechende Obergrenzen nicht oder
nicht ausreichend Beriicksichtigung fanden.

Der Themenbereich Informationen stellt einen
héufigen Schwerpunkt im Krankenhaus dar. Das be-
trifft einerseits fehlende Informationen fiir die eigene
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Arbeit (hier inshesondere bei der bereichsiibergrei-
fenden Zusammenarbeit), fehlende Riickmeldungen
zur eigenen Arbeit sowie andererseits eine Informa-
tionsflut, die einen kognitiven Mehraufwand beim Fil-
tern und Verarbeiten der notwendigen Informationen
erzeugt.

Der Umgang mit Patientinnen und Patienten so-
wie Angehorigen stellt insbesondere an das Pflege-
personal hohe Anforderungen im Bereich der Emo-
tionsarbeit. Dies gilt inshesondere in den Bereichen
der Not- und Intensivimedizin. Hier fehlen mitunter
technische, organisatorische sowie personenbezoge-
ne Priventionsmallnahmen ebenso wie Angebote zur
Nachsorge nach kritischen Ereignissen.

Arbeitszeit

In Bezug auf die Arbeitszeit zeigen sich hinsichtlich
der Risiken deutliche Unterschiede zwischen arztli-
chem und pflegerischem Personal. Wihrend fiir das
drziliche Personal insbesondere Uberstunden sowie
fehlende Erholungsmoglichkeiten in Bereitschafts-
dienst und Rufbereitschaft zur Belastung beitragen,
sind es fiir die Pflegeteams fehlende Pausenmoglich-
keiten sowie fiir einige Stationen das kurzfristige ge-
rufen werden aus dem ,Frei“, etwa an Wochenenden
oder an Urlaubstagen.

Arbeitsorganisation

Uber alle betrachteten Stationen hinweg zeigt sich,
dass die Arbeitsintensitit ein wichtiger — wenn nicht
der wichtigste — Belastungsschwerpunkt im Klinik-
setting ist. Dies betrifft drztliches und Pflegepersonal
gleichermaBen. Verstirkend hinzu kommen in vielen
Bereichen héufige Storungen und Unterbrechungen
bei der Erledigung der gerade anstehenden Arbeits-
aufgabe. Dartiiber hinaus wird immer wieder auf feh-
lendes Personal verwiesen.

Als problematisch wird hédufig das Einspringen
auf anderen Stationen erlebt, besonders wenn dies
kurzfristig erfolgt, man dafiir nicht ausreichend quali-
fiziert und erfahren ist, eine angemessene Einweisung
fehlt und der Einsatz nicht an mehreren zusammen-
hidngenden Tagen erfolgt. Dieses Thema betrifft insbe-
sondere die Pflegekréfte und fithrt neben hohen quan-
titativen Anforderungen gegebenenfalls auch zu einer
qualitativen Uberforderung.

Soziale Beziehungen

Im Bereich der sozialen Beziehungen fielen die Ergeb-
nisse sehr unterschiedlich aus. Wiahrend auf einigen
Stationen sowohl die Zusammenarbeit im Team als
auch die Unterstiitzung durch die Fiihrungskraft ei-
nen wichtigen Puffer gegeniiber anderen Belastungen
darstellen, gibt es Stationen, in denen Konflikte sowie
ungiinstiges Fiihrungsverhalten zur Belastung der Be-
schiftigten beitragen.

Auch die iibergeordnete Leitung wurde unter
dem Aspekt der sozialen Beziehungen in den Blick
genommen. Problematisch sind hier eine fehlende
Nachvollziehbarkeit von Entscheidungen sowie deren
Kommunikation durch die Klinikleitung.

Arbeitsmittel und Arbeitsumgebung

In diesem Bereich unterschieden sich die Ergebnisse
in den betrachteten Stationen. Neben Lidrm und un-
giinstigen klimatischen Bedingungen, zuriickzufiithren
auf eine unzureichend regulierbare Klimatisierung,
sind beengte rdumliche Gegebenheiten sowie ungiins-
tig angebrachte Gerite zu nennen, die eine gesunde
Korperhaltung nicht unterstiitzen. In einigen Statio-
nen wurden fehlende PC-Arbeitsplétze sowie fehlende
Moglichkeiten, im Bedarfsfall schnell erreicht zu wer-
den, benannt.

5  Ableitung von Malnahmen

In Klinikum 2 zeigte sich im Rahmen der Pilotdurch-
fiihrung, dass fiir die partizipative MaBnahmenab-
leitung ein 2-stiindiger Workshop, wie er in anderen
Branchen {iblich ist, nicht gut funktioniert. Dieser
konnte fiir den ersten Bereich zwar einmalig durch-
gefiihrt werden, stellte alle Beteiligten jedoch vor
enorme organisatorische Herausforderungen. In der
Folge wurde ein angepasstes Vorgehen entwickelt, das
eine Ableitung von Mallnahmen durch die einzelnen
Teams ermoglichte, ohne die zeitlichen Ressourcen zu
iberbeanspruchen. Dazu wurden aus den Befragungs-
ergebnissen Priorititslisten entwickelt, die besonders
gestaltungsbediirftige Arbeitsmerkmale sinnvoll clus-
tern. Die Ableitung der MalBnahmen selbst wurde an
die monatlich stattfindenden Teambesprechungen
angegliedert, um keine neuen Termine vereinbaren
zu miissen. Anhand klarer Leitfragen wurden die
Beschiftigten durch den Prozess der Mallnahmenab-
leitung gefiihrt. Dieser lehnt sich an den Ablauf des
Aufgabenbezogenen Informationsaustauschs nach
Neubert und Tomczyk (1986) an.

Die 60-minititigen Workshops wurden durch ge-
schulte Mitglieder des Betriebsrates sowie die BGM-
Koordinatorin begleitet. Dies gab den Beschéftigten
und vor allem der Fiihrungskraft die Moglichkeit, die
Methode kennenzulernen und unterstiitzte eine ver-
bindliche MaBnahmenumsetzung.

Inshesondere fiir die Weiterarbeit mit den Ana-
lyseergebnissen, fiir die Ableitung und Umsetzung
von Mallnahmen, braucht es innerhalb des Klinikums
mindestens eine Person, die fiir die Nachverfolgung
verantwortlich ist. Dies war im Beispiel die BGM-
Koordinatorin, die anfanglich zur monatlichen Team-
sitzung dazukam, die Malnahmenableitung begleitet
und an die Umsetzung erinnert hat. Dazu gehorte
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auch, aullerhalb der Sitzungen im Bereich prdasent und
erreichbar zu sein, mit einzelnen Beschiftigten auch
zwischen den Terminen ins Gespriach zu kommen und
an die Umsetzungen zu erinnern.

Die umgesetzten MalBnahmen unterschieden
sich stark zwischen den einzelnen Stationen und Be-
rufsgruppen. An dieser Stelle sollen beispielhaft einige
Punkte benannt werden:

Mafinahmen in der Zentralen Notaufnahme (ZNA)

In der ZNA hatte sich im Rahmen der Analyse gezeigt,
dass innerhalb der Schichten Erholungspausen fehl-
ten, was zu Erschopfung fiihrte. In mehreren Versu-
chen zeigte sich, dass ein Konzept mit tiaglich zweimal
15 Minuten Pause im Arbeitsalltag am besten umsetz-
bar war. Diese Anderung wurde unterstiitzt durch eine
Sensibilisierung fiir die Gesundheitsrelevanz von Pau-
sen durch die BGM-Koordination sowie Plakate, die im
Arbeitsalltag an die Einhaltung der Pausen erinnern.
Beschiftigte wurden in ihrer Selbstfiirsorgepflicht ge-
schult, damit sie nicht auf Pausen verzichten, selbst
wenn viele Patientinnen und Patienten im Wartebe-
reich warten.

Ebenfalls belastend fiir das Pflegeteam waren
herausfordernde, teils aggressive Kontakte mit Pa-
tientinnen und Patienten bzw. Angehorigen. Insbe-
sondere fehlende vorbeugende Mallnahmen wurden
bemaéngelt. Neben einem Deeskalationstraining, das
daraufhin allen Beschiftigten des Klinikums noch ein-
mal angeboten wurde und das auch den Umgang mit
Patientinnen und Patienten mit Demenz und Delir be-
inhaltet, erhielt der Tresen der ZNA eine Umhausung,
um die Beschiftigten im Bedarfsfall besser zu schiit-
zen.

Computerbedingte Wartezeiten bei ohnehin ho-
her Arbeitsbhelastung fiihrten zu viel Frust. In der Folge
wurden weitere PC-Arbeitsplitze geschaffen und ver-
altete Rechner ersetzt.

Um einem bestehenden Personalmangel in Kom-
bination mit einer sehr hohen Arbeitsmenge zu begeg-
nen, wurde eine zusitzliche drztliche Stelle in der ZNA
geschaffen.

Mafinahmen auf der Intensivstation

Auf der Intensivstation stand in einer Einrichtung
das Thema Gefiahrdungsbeurteilung und Patienten-
sicherheit im Fokus. Fiir alle erforderlichen Un-
terweisungen erhielt die zustdndige Fiihrungskraft
Unterstiitzung durch lediglich einen Sicherheitsbhe-
auftragten auf der Station. Unter diesen Rahmenbe-
dingungen war es nicht maoglich, alle Beteiligten in
angemessenem Umfang und ausreichender Regelma-
Bigkeit zu unterweisen. Fiir die betroffene Person war
dies eine sehr belastende Situation, da im Setting In-
tensivstation eine fehlende Unterweisung ggf. schwer-
wiegende Folgen haben kann. Die Unterweisungen

wurden auch durch das Team als sehr wichtig fiir eine
sichere Arbeitsausfiihrung eingeschitzt. In der Folge
konnte eine weitere Person fiir die Rolle des Sicher-
heitsbeauftragten gewonnen werden, die hier in Zu-
kunft unterstiitzen wird.

Auf einer anderen Intensivstation wurde auf re-
gelméBige Pausen in nicht klimatisierten Raumen mit
zu offnenden Fenstern geachtet, eine Wasserquelle
und Pflanzen aufgestellt sowie Pausen aullerhalb des
Gebdudes empfohlen, um bei belastenden klimati-
schen Bedingungen Entlastung zu schaffen. Voraus-
setzung dafiir war die Sensibilisierung der Beschéftig-
ten fiir die Wichtigkeit regelméifiger Pausen.

Mafinahmen in der Kinderklinik

In der Kinderklinik ging es vor allem um die Zusam-
menarbeit der unterschiedlichen Berufsgruppen im
Rahmen der Visite. Arztliches und Pflegepersonal hat-
ten sehr unterschiedliche tdgliche Abldufe. Gleichzei-
tig bestand in beiden Gruppen der Wunsch, Visiten
gemeinsam durchzufiihren. Dies hitte jedoch entwe-
der bei den Arztinnen und Arzten oder beim Pflege-
personal einen Ausfall der Pause bedeutet. Mit einer
gemeinsamen Uberarbeitung der Visitenkonzepte
konnten eine gemeinsame Visite und eine Pause fiir
alle Berufsgruppen erreicht werden.

Mafinahmen in der Kardiologie

Ein wichtiges Thema in der Kardiologie waren wei-
te Laufwege der Arztinnen und Arzte, weil Patientin-
nen und Patienten, die kardiologisch versorgt werden
mussten, teils auf weit auseinanderliegenden Statio-
nen im Haus lagen. Vor diesem Hintergrund fiihrte das
Klinikum eine Kernstation Kardiologie ein. Bei hoher
Auslastung kann eine Verlegung kardiologischer Pa-
tientinnen und Patienten auf andere Stationen erfol-
gen. Damit auch in diesen Fillen das Pflegeteam die
Arztinnen und Arzte im Notfall schnell und zuverléissig
erreichen kann, wurden zusétzliche Mobiltelefone an-
geschalfft. Dies verringerte die Unsicherheit, im Notfall
nicht schnell genug reagieren zu kénnen, sowohl fiir
das arztliche als auch das pflegerische Personal.

6 Diskussion

Der Arbeitshbereich Krankenhaus weist zahlreiche und
teils schwerwiegende Risiken im Bereich der psychi-
schen Belastung auf. Gleichzeitig sind Belastungsbe-
reiche sehr spezifisch und unterscheiden sich deutlich
von anderen Branchen. Dies ist bei der Umsetzung der
Gefdahrdungsbeurteilung psychischer Belastung zu be-
riicksichtigen, wenn sie nutzbringend sein und nicht
selbst zur Belastung beitragen soll. Fiir Akteurinnen
und Akteure in diesem Feld ist es erforderlich, entspre-
chend angepasste bzw. fiir das Setting Krankenhaus
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entwickelte Verfahren zu nutzen, um die spezifischen
Belastungen treffend abbilden zu konnen. Gleiches
gilt fiir die Mallnahmenableitung: Auch hier miissen
die eingesetzten Methoden in das Arbeitsumfeld pas-
sen, um Motivation zur Beteiligung zu erzeugen.

Die MaBnahmen, die sich im Kliniksetting aus
einer Gefihrdungsbeurteilung psychischer Belastung
ergeben konnen, sind vielfiltig und stationsspezifisch.
Eine bloBe Differenzierung nach Berufsgruppen ist
daher nicht zielfiilhrend. Héaufig zielen MalBnahmen
auf sehr greifbare organisatorische oder technische
Aspekte ab - sind also deutlich weniger ,,weich“ als
man vielleicht zunédchst vermuten wiirde. Neben der
Reduktion der psychischen Belastung fiir die Beschéf-
tigen werden oft weitere Effekte erreicht — etwa die
Verbesserung der internen Abldufe, die Reduktion
von Reaktionszeiten und Fehlern sowie die Erhohung
der Patientensicherheit. Fachlich gut ausgefiihrt und
mit dem notigen internen Gestaltungswillen kann die
Gefdahrdungsbeurteilung damit ein wirkméchtiges In-
strument zur Verbesserung der Rahmenbedingungen
fiir Beschiftigte sowie Patientinnen und Patienten im
Klinikum sein.
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Influencing factors of physician acceptance of Al-based
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ABSTRACT

AI-CDSS can significantly enhance the decision-making performance of physicians who are not specialists in diagnosing

rare diseases. Acceptance of the AI-CDSS is crucial for its effective use. In the Leuko-Expert project, the factors influ-

encing physician acceptance of AI-CDSS were examined. This article introduces how these influencing factors were

identified through a systemaltic review. Subsequently, semi-structured interviews were conducted to explore additional

influencing factors for the use of AI-CDSS in the context of leukodystrophy. Finally, we discuss the limitations of transfer-

ring these findings to other rare disease cases and suggest directions for future research.

Keywords
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1 Introduction

According to the EU definition, a rare disease affects
five or fewer people in 10,000. As approximately 8,000
rare diseases are identified, the World Health Organi-
zation (WHO) estimates that around 400 million peo-
ple worldwide are affected by rare diseases (Kaplan et
al., 2013).

Al-supported clinical decision support systems
(AI-CDSS) can improve the often incorrect or delayed
diagnosis of rare diseases by physicians not specialized
in rare diseases. This improvement can enable or ac-
celerate the referral of affected patients to specialized
centers for rare diseases. In the following, the term
,physicians“ refers only to physicians who do not spe-
cialize in rare diseases. The aim of the joint research
project Leuko-Expert (https://leukoexpert.hs-mitt-
weida.de), funded by the German Federal Ministry of
Health (BMG) from 2020 to 2024, was to develop an Al-
CDSS for diagnostic support of rare diseases using the
Leukodystrophy case. In the context of Leuko-Expert,
the term Al refers to machine learning models.

AI-CDSS can only improve the often incorrect or
delayed diagnosis of rare diseases if physicians use it
as intended in the diagnostic process. Physician ac-
ceptance of the AI-CDSS is an essential prerequisite for

its intended use (Romero-Brufau et al., 2020), there-
fore factors influencing physician acceptance should
be considered during software development, evalua-
tion, and implementation.

However, since the literature lacks analyses of the
factors influencing physician acceptance of AI-CDSS in
rare diseases, these were investigated in the Leuko-
Expert project and taken into account in developing
and evaluating the AI-CDSS for Leukodystrophy. The
influencing factors identified for the intended use of
AI-CDSS in the Leuko-Expert project, which focused
on leukodystrophy, can also be applied to other rare
disease cases (Giihne & Pietrzyk, 2023; Pietrzyk &
Giihne, 2022). If the developed AI-CDSS is to be ex-
panded to include other rare diseases or if many rare
diseases are to be integrated into another AI-CDSS, the
factors influencing acceptance should again be con-
sidered during software development, evaluation, and
implementation. This article analyzes how the factors
influencing physician acceptance of AI-CDSS, identi-
fied in the Leuko-Expert project using Leukodystrophy
as an example, can be transferred to other rare dis-
eases.

Section 2 and 3 illustrates the methodological ap-
proach used in the Leuko-Expert project to investigate
the factors influencing acceptance. Section 4 discuss-
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es, how far the identified influencing factors can be
transferred to other rare diseases and outlines further
necessary steps.

2  Examination of influencing factors in
Leuko-Expert

2.1 Framework model

Since studies on factors influencing the physician ac-
ceptance of AI-CDSS for the diagnosis of rare diseases
are lacking in the literature and since technology ac-
ceptance models (TAM1, TAM2, TAM3, UTAUT) have
limited applicability in the healthcare sector (Ward,
2013), we adapted Biirg & Mandl (2005) framework
model for investigating factors influencing attitude ac-
ceptance to focus the analysis and strucure the results
(Miiller-Béling & Miiller, 1986).

The framework model distinguished influencing
factors into three levels: (A) the product level, (B) the
personal level, and (C) the institutional environment
level. Based on ISO standard 9241-11 (2018), influenc-
ing factors at the level of the product can be divided
into (A1) factors that affect the effectiveness of solving
a task, (A2) factors that affect the efficiency of task pro-
cessing, and (A3) factors that affect user satisfaction.
According to Miiller-Bsling & Miiller (1986), influenc-
ing factors at the level of the person can be divided into
(B1) affective and (B2) cognitive factors. Regarding in-
fluencing factors at the level of the institutional envi-
ronment in the medical context, the factors are divided
into (C1) practice organization, (C2) practice staff, and
(C3) practice environment.

2.2 Research question

The research question concerning which factors influ-
ence the acceptance of AI-CDSS by neurologists who
do not specialize in rare diseases (Leukodystrophy is a
neurological disease) is part of the question of which
factors influence physician acceptance of CDSS. Since
central challenges to acceptance arise in both cases,
findings from the literature on CDSS acceptance by
physicians were taken into account when searching
for influence factors. Key challenges for the issue are:
(a) fear of physician substitution, as CDSS for diagno-
sis intersects with the core medical activity, or (b) the
high degree of physician autonomy, which allows phy-
sicians to decide whether to use the software.
However, very few studies adress (a) specifics of
AI-CDSS (e.g., expectations or fears related to Al) or
(b) specifics of the CDSS for rare diseases by neurolo-
gists or physicians in general (e.g., the challenge of in-
tegrating a CDSS for uncommon disease into routine
diagnostic processes. Following this, it was necessary

to explore these issues issues exploratively to address
the question of the influencing factors in the Leuko-
Expert project.

3 Methods and results

The data were collected and analyzed using a concur-
rent triangulation mixed methods design (Creswell
et al., 2003). A systematic review was conductedd to
examine factors influencing physician acceptance of
CDSS. In addition, qualitative interviews were carried
out to explore the two key issues identified in the lit-
erature.

3.1 Systematic review

The search string for identifying relevant studies on
factors influencing physician acceptance of CDSS in-
cluded English terms and synonyms related to CDSS,
physicians (linked to NEAR50), and acceptance (linked
to AND). Variations in terms were taken into account
using wildcards. The search string was applied to ti-
tles, abstracts, and keywords in general databases in
psychology, computer science and medicine (ACM
Full-Text Collection, ACM Guide To Computing Litera-
ture, Business Source Complete, PsycArticles, Psycln-
fo, PSYNDEX, Scopus, Web Of Science Core Collection,
Medline), which were accessed using the ACM, Scop-
us, Ebsco and Web Of Science search interfaces. A total
of 15,557 articles (approximately 50% were duplicates
due to the many databases) were identified. Twelve
articles were identified after two reviewers indepen-
dently performed title-abstract and full-text screening.

The identified articles were analyzed using a
qualitative meta-analysis (Stratton, 2019) implement-
ed as a qualitative content analysis (Mayring, 2015).
The structure of the influencing factors was based on
the framework model used.

As a result, 27 influencing factors affecting physi-
cian acceptance were identified, across the levels of
product, person, and institutional environment. Exam-
ples of influencing factors at the product level are ,in-
formation quantity“, ,information specificity“, or ,inte-
gration into the current system*. Influencing factors at
the person level include ,trust in the system®, ,,clinical
experience level“, or ,consultation with patients“. At
the institutional environment level, ,social support®,
LICT infrastructure“, and ,workflow* were identified
as influencing factors. Different requirements were
found for the implementation of the 27 influencing
factors. As some requirements compete with each oth-
er, such as the need for comprehensive or little infor-
mation to be presented in the ,information quantity“
influencing factor, translating and implementing them
in practice is not trivial.
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3.2 Semi-structured interviews

Based on the framework model, semi-structured inter-
views were conducted using rare disease Leukodys-
trophy to investigate which factors influence neurolo-
gists’ acceptance of AI-CDSS.

The sample encompassed interviews with Dres-
den, Ulm, Dessau, and Aachen neurologists. In the first
part of the questionnaire, the diagnostic process of rare
diseases in medical practices was reconstructed, and
participant’s experiences (if available) and expecta-
tions of a CDSS for diagnosing rare diseases were col-
lected. The second part of the questionnaire contained
questions about factors influencing acceptance at the
product, person, and institutional environment levels.
To support understanding, a mockup of an AI-CDSS
for Leukodystrophy (based on the initial results of the
review) was demostrated, including features such as
starting from the practice management system, data
import, data entry, and presentation of the results.

The interviews were analyzed using qualitative
content analysis using the ,content structuring“ analy-
sis subtype (Mayring, 2015, p. 103). The starting cat-
egory system was based on the framework model.

As a result, influencing factors were identified
in all eight categories of the framework model. At the
product level they include, for example, the ,cover-
age of integrated rare diseases“ in an AI-CDSS, the
Lhandling of gaps in the knowledge of physicians,“ or
,possibilities of text mining®“ in order to use existing
documents. At the individual level, ,knowledge of the
frequency of rare diseases“, ,personal interest in the
topic of rare diseases,“ or ,prejudices and fears“ are
relevant. Influencing factors at the institutional envi-
ronment level relate to ,additional work for non-physi-
cians“, the ,self-image of the medical profession“, and
the ,flat-rate treatment system“ in the German health-
care system. As the review results indicate, meeting
the specific requirements associated with the influenc-
ing above poses significant challenges.

4 Transfer of results to other rare diseases
4.1 Transfer of literature review results

The search string and the inclusion and exclusion
criteria for conducting the review did not contain any
restrictions regarding specific diseases. Therefore, the
identified factors influencing physician acceptance
can be transferred to other rare diseases and diseases
in general.

However, as the articles reviewed are almost ex-
clusively qualitative studies, it is impossible to esti-
mate the relevance of the identified influencing factors
by the Leuko-Expert review or other rare diseases.

4.2 Transfer of semi-structured interview results

The questions in the first part of the questionnaire for
the semi-standardized interviews related to rare dis-
eases in general, whereas the questions in the second
part were asked in the context of the Leukodystrophy.
Since the interviews discussed to rare diseases in gen-
eral and the factors identified in the evaluation of the
interviews do not contain any specifics of leukodystro-
phies, the identified influencing factors can, therefore,
be transferred to other rare diseases.

The exception is the ,scope of data input® factor
in framework dimension A1 (factors that affect the ef-
fectiveness of solving a task). This factor implies that
all medical data required for correct diagnosis is re-
quested. The medical data required for correct diag-
nosis varies between rare diseases, so it must be col-
lected individually for each rare disease.

Similary to the Leuko-Expert review, due to the
methodology of the semi-structured interviews and
the qualitative content analysis limits to access the
relevance of the identified influencing factors by the
Leuko-Expert interviews or other rare diseases.

4.3 Recommended further steps

In summary, the influencing factors identified by the
literature review and the semi-structured interviews
can be transferred to other rare diseases. However, the
medical data required for accurate diagnosis must be
collected separately for each rare disease. It is impor-
tant to note that the results of the Leuko-Expert pro-
ject indicated that physicians have different opinions
on the medical data should required for diagnosing of
Leukodystrophies. Therefore, collecting these values
should be based on the information provided by sev-
eral physicians so that no relevant data remains un-
considered.

Based on the framework model, the methodo-
logical approach in the Leuko-Expert project was
designed to cover the range of influencing factors as
comprehensively as possible to map the requirements
of physicians for an AI-CDSS. On the other hand, the
impact of the identified factors on physicians’ accept-
ance of Al-based CDSS remained uncertain. However,
understanding the relevance of these factors is impor-
tant due to their potential to enhance software devel-
opment, evaluation, and implementation.

If the AI-CDSS developed in the Leuko-Expert
project is to be expanded to cover other rare diseases,
or if multiple rare diseases are to be integrated into
a different AI-CDSS, the influencing factors identified
for leukodystrophies can offer a broad and reliable
foundation for ensuring acceptance. It is advisable to
proceed by standardizing the evaluation of the signifi-
cance of influencing factors, in conjunction with in-
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cluding open-ended inquiries pertaining to all facets
of the framework model. The medical data required
for the accurate diagnosis should be clearly speficied.
The selection of subjects should be representative of
the physicians within the target population. With this
approach, the identified influencing factors can be
integrated, weighted, and, if necessary, expanded. The
AI-CDSS developed as part of the Leuko-Expert project
can serve as a pilot study for the survey with minor
adjustments.

5 Conclusion

The article demonstrate how the influencing factors
identified in the Leuko-Expert project can be transfer-
red to other rare diseases. It contributes to the techno-
logy acceptance literature. Transferring the results into
medical practice could improve physicians’ diagnostic
processes for rare diseases and support promptly and
effective treatment for affected patients.

References

Biirg, O. & Mandl, H. (2005). Akzeptanz von E-Learning
in Unternehmen. Zeitschrift fiir Personalpsycholo-
gie, 4 (2), 75-85. hittps://doi.org/10.1026/1617-
6391.4.2.75

Creswell, J. W., Plano Clark, V. L., Gutmann, M. L. &
Hanson. W. E. (2003). Advanced mixed methods
research designs. In A. Tashakkori & C. Teddlie
(Eds.), Handbook of mixed methods in social and
behavioral research (pp. 209-240). Thousand
Oaks, CA: Sage.

DIN EN ISO 9241-11:2018-11 (2018). Ergonomie der
Mensch-System-Interaktion-Teil 11: Gebrauchs-
tauglichkeit: Begriffe und Konzepte. Beuth-Verlag.
https://dx.doi.org/10.31030/2757945

Giihne, M. & Pietrzyk, U. (2023). Erste Ergebnisse der
Analyse zur Akzeptanz eines KI-basierten Lotsen-
systems durch Neurologinnen und Neurologen
bei Seltenen Erkrankungen. In Gesellschaft fiir
Arbeitswissenschaft e.V. (Eds.), Nachhaltig Arbe-
iten und Lernen, 69, Kongress der Gesellschaft fiir
Arbeitswissenschaft (B.5.2). Dortmund: GfA Press.

Kaplan, W., Wirtz, V. J., Mantel-Teeuwisse, A., Stolk, P.,
Duthey, B. & Laing, R. (2013). Priority Medicines
Jor Europe and the World — 2013 Update. World
Health Organization.

Mayring, P. (2015). Qualitative Inhaltsanalyse. Grund-
lagen und Techniken. Weinheim, Basel: Beltz.
Miiller-Boling, D. & Miiller, M. (1986). Akzeptanzfak-
toren der Biirokommunikation. Miinchen u.a.:

Oldenbourg.

Pietrzyk, U. & Giihne, M. (2022). Einflussfaktoren &r-
ztlicher Akzeptanz Kl-basierter Lotsensysteme
bei Seltenen Erkrankungen. In S. Rehmer & C.
Eickholt (Eds.), 22. Workshop Psychologie der
Arbeitssicherheit und Gesundheit. Transfer von Si-
cherheit und Gesundheit (pp. 181-184). Kroning:
Asanger Verlag.

Romero-Brufau, S., Wyatt, K. D., Boyum, P., Mickelson,
M., Moore, M. & Gognetta-Rieke, C. (2020). A les-
son in implementation: A pre-post study of provid-
ers’ experience with artificial intelligence-based
clinical decision support. International Journal
of Medical Informatics, 137, 104072. https://doi.
org/10.1016/j.ijmedinf.2019.104072

Stratton, S. J. (2019). Literature Reviews: Methods
and Applications. Prehospital and Disaster Medi-
cine, 34 (4), 347-349. https://doi.org/10.1017/
$1049023X 19004588

Ward, R. (2013). The application of technology ac-
ceptance and diffusion of innovation models in
healthcare informatics. Health Policy and Tech-
nology, 2 (4), 222-228. https://doi.org/10.1016/j.
hipt.2015.07.002

Correspondence to:

TU Dresden, University of Technology
Faculty of Psychology

Working Group Knowledge-Thinking-Action
D-01062 Dresden

agwdh@tu-dresden.de



Selection Criteria for Smart Mobile Devices in the Workplace!

Kristin Gilbert, Germaine Haase & Ulrike Pietrzyk

TU Dresden, University of Technology, Faculty of Psychology

ABSTRACT

As the importance of smart mobile devices grows, organizations face the challenge of selecting appropriate devices such

as smartphones, tablets, or smart glasses. The device selection can prevent physical and psychological risks associated

with their subsequent use in the workplace. Organizations can avoid bad investments and proactively minimize risks

by conducting a pre-purchase risk assessment. In the GBU-SmarD project, an analysis of 253 publications has provided

scientific insight into the potential health and safety risks of working with smart mobile devices. In addition, eight focus

groups with 20 tablet and 17 smart glasses users complemented the findings with practical experience from the field. This

article presents 24 device selection criteria that will form the basis for the future development of a device selection tool

for organizational use.
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1 Smart Mobile Devices in the Modern
Workplace

The ongoing digitization and interconnectivity driven
by information technology will fundamentally reshape
the future of work. Smart mobile devices like tablets,
smart glasses, and smartwatches are rapidly becom-
ing valuable tools for optimizing workflows across
various industries (Dombrowski et al., 2019; Eller et

al., 2020). These technologies provide instant access
to work-related information and networked databases
or machines (Binar et al., 2022; Chi et al., 2013; Lums-
den et al., 2015). Studies predict a continuous increase
in the use of smart mobile devices in all industries in
the coming years (e.g., Capgemini Research Institute,
2018; Jacob, 2023).

While smart mobile devices offer the potential
to improve productivity and flexibility, they can also
bring increased cybersecurity threats, concerns re-
garding privacy, and the necessity for ongoing training
and support to ensure effective use. In addition, us-
ing smart mobile devices can pose increased physical
and psychological risks to employees. Physical risks
can result from prolonged screen exposure, which
can lead to eye strain or headaches (Aggarwal et al.,
2022; Herzog & Beharic, 2020; Uttarwar et al., 2020).
Additionally, suboptimal ergonomic working condi-
tions can cause musculoskeletal tension and pain (Lee
et al., 2020; Odebiyi & Okafor, 2023). Psychological
risks can involve work interruptions, blurred work-
life boundaries, multitasking requirements, heighted
work intensity (Meyer et al, 2021), and impaired social
interactions (Mushroor et al., 2020; Orhan et al., 2021).
Both physical and psychological risks can impact well-
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being and health, as well as the acceptance of the tech-
nology (e.g., E1 Shunnar et al., 2024; Mushroor et al.,
2020).

Employers must assess the physical and psycho-
logical risks associated with smart mobile devices
through a risk assessment, as mandated by § 5 of the
German Occupational Safety and Health Act (Arbeitss-
chutzgesetz — ArbSchG). Organizations must define
appropriate occupational health and safety measures
based on the assessments’ results. Additionally, the
assessment must consider the risks to vulnerable em-
ployees, such as older persons and those with reduced
performance capacities, according to § 4. Given these
regulatory requirements, the successful integration
of smart mobile devices in the workplace requires a
balanced approach that maximizes benefits while
minimizing associated risks. For effective risk man-
agement, it is crucial to select appropriate devices that
ensure the safety and health of employees.

2  Selecting a Smart Mobile Device

The selection process entails choosing among differ-
ent devices (e.g., tablet, smart glasses, smartwatch)
and among specific models. Once the organization
has acquired the equipment and made the financial
investment, mitigating or reducing risks becomes sig-
nificantly more challenging.

Choosing a smart mobile device poses several
challenges for organizations. First, there is a consid-
erable diversity of devices, making it challenging to
identify the most appropriate technology for a specific
organizational context (Issa et al., 2017; Siedler et al.,
2019). Furthermore, device features vary from one
manufacturer to another (Paramasivam et al., 2011).
The classification system for workplace digital assis-
tance systems reflects this variability of devices avail-
able (Figure 1).

digital
assistance

systems

Figure 1: Classification of digital assistance systems, adapt-
ed from Apt et al. (2018) and Mewes et al. (2020).

The classification illustrates the multiple functions
of smart mobile devices depending on the type, level,
location, and purpose of the support provided. This
versatility opens a wide range of technical possibili-
ties and organizational use cases, making the device
selection difficult.

The second challenge arises from the lack of a
universal ,one-size-fits-all“ device selection strategy.
Organizations’ specific characteristics and require-
ments, including company size, technologies already
in use, task complexity, and data security considera-
tions, play a significant role in determining the most
suitable technology (e.g., Hirsch-Kreinsen, 2016). To
successfully navigate this complexity, organizations
must comprehensively assess their specific needs and
the operational context. This assessment necessitates
a detailed examination of the existing technological
infrastructure, the anticipated use cases, the long-term
strategic objectives, and the employee requirements
(DGUYV, 2022; Gerpott, 2020; Kirchhoff et al.; 2016,
Klinker et al., 2021 a; Mewes et al., 2020).

Third, selecting a device requires proactively as-
sessing and anticipating potential physical and psy-
chological risks associated with the chosen product
(Parker & Grote, 2020, 2022). Though, prospective as-
sessments can be challenging due to fast-paced techno-
logical advancements and limited practical, aggregated
information regarding risks linked to smart mobile de-
vices (Alloghani et al., 2020; Fergen, 2017). However,
conducting a pre-purchase risk assessment enables
organizations to identify and eliminate risks before in-
vesting. Also, according to § 3 of the Ordinance on In-
dustrial Safety and Health Protection in the Use of Work
Equipment (Betriebssicherheitsverordnung-BetrSichV),
this risk assessment must start before selecting and
procuring work equipment, with a particular focus on
the equipment’s suitability for its intended use, work
processes, and organizational context.

In summary, selecting a smart mobile device is
a complex process that requires considering multiple
device characteristics and organizational factors in-
fluencing potential physical and psychological risks.
Experience from the GBU-SmarD project shows that
organizations need substantial support to choose a
smart mobile device that aligns optimally with their
specific needs and objectives.

2.1 Criteria for device selection

Various tools and guidelines provide valuable criteria
that organizations can use when making this decision.
While these criteria are industry-specific and device-
specific, they offer insights and guidance for their re-
spective contexts. For instance, Hafner (2022, p. 151)
compares three device models — HoloLens 2, Magic
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Leap, and the iPhone - in the context of intralogistics
planning in the automotive industry. She presents a ta-
ble illustrating how these devices meet specific func-
tional requirements (e.g., information display, analysis
function, documentation) and non-functional require-
ments (e.g., portability, time expenditure, costs). Simi-
larly, Ziegler (2016) compares the usability of various
input devices for industrial maintenance, including
keyboards, gesture recognizers, rolling balls, and
speech recognizers, for tasks such as pointing, select-

ing, navigating, dragging, and inputting (p. 117).
Ehmann et al. 2012 (as cited in Hiier et al., 2020,

p. 60) refer exclusively to smart glasses. The authors
list indicators for and against using smart glasses. Indi-
cators for smart glasses include hands-free operation,
an unobstructed field of view, mobility, non-obscuring
reality, short secondary task periods, and frequent
switching between primary and secondary tasks. The
social accident insurance for the woodworking and
metalworking industries (Berufsgenossenschaft Holz
und Metall - BGHM, 2019, p. 2) provides a compara-
ble list of indicators regarding the suitability of smart
glasses. Zobel et al. (2016) defined 12 usability crite-
ria for smart glasses by combining literature and the
widely used standard DIN EN ISO 9241-11 (Deutsches
Institut fiir Normung, 2018). The criteria proposed al-
low usability comparisons between models of smart
glasses. The usability criteria for smart glasses include
performance, perception, preference, user interface,
interaction, cognitive effort, suitability, system stabil-
ity, use context, ergonomics, social experience, and
technology. Finally, the German Social Accident In-
surance (DGUYV, 2021, p. 3) has developed a selection
guide for smart glasses to ensure that organizations
accurately identify all potential stressors for employ-
ees using smart glasses prior to procurement. To ac-
complish this, organizations should consider four key
areas:

1. tasks, including requirements related to process-
es, technical peripherals, organization, and em-
ployees,

2. purpose and function of the smart glasses,

5. hardware and software requirements of the smart
glasses,

4. technical specifications and equipment of the
smart glasses.

Given the current limitations of available tools and
criteria to specific industries or devices, the GBU-
SmarD project aims to develop a device selection tool
for organizations to facilitate decision-making across
various industries and device types. In addition to the
properties shared by different devices, the tool will
consider distinguishing attributes specific to each de-
vice. For instance, smart glasses have the unique capa-

bility of projections, which significantly differentiates
them from display-based devices. Consequently, the
selection tool encompasses both cross-device factors
and the unique attributes of specific devices like smart
glasses.

3 Smart Mobile Devices in the
GBU-SmarD Project

The GBU-SmarD project, funded by the DGUYV, was
initiated to provide organizations with comprehensive
support in assessing and designing work involving
smart mobile devices. A particular focus was on poten-
tial physical and psychological risks and requirements
for older employees and those with reduced perfor-
mance capacities.

In the project, we selected three device types for
more in-depth-investigation because of their versa-
tility and effectiveness for different areas of applica-
tion and industries: tablets, smart glasses, and smart-
watches: Tablets are portable computing devices that
typically feature a touchscreen interface and are larger
than smartphones but smaller than traditional laptops.
Initially designed for personal use, they now find in-
creasing application in professional settings like of-
fices and machine control (IFA, 2017). Smart glasses
are wearable electronic devices with a small display
that overlays digital information and instructions in
the employee’s field of view, allowing them to see and
interact with virtual content while being aware of their
physical surroundings. Smart glasses offer hands-free
access to information and functionalities, making
them particularly useful in navigation, remote assis-
tance, and industrial maintenance (Kim & Choi, 2021;
Weber & Buchkremer, 2021). Smartwatches are wrist-
worn computers or sensor systems that allow for re-
sponsive interaction with the user (Schellewald et al.,
2016). Smartwatches can manage digital communica-
tion, including calls and messages, provide immedi-
ate notifications for critical incidents such as machine
downtimes, and serve as fitness trackers by capturing
physiological data to offer health insights. Given the
limited prevalence of smartwatches in both the lit-
erature and organizational practice (Koutromanos &
Kazakou, 2023; Reeder & David, 2016) we considered
smartwatches in a subordinate manner in comparison
to tablets and smart glasses.

4 Methods

We employed a multi-faceted approach to identify po-
tential risks associated with using smart mobile devic-
es, including a scoping review and focus groups.
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4.1 Scoping Review

We conducted a scoping review (Munn et al., 2018;
Peters et al., 2015) to summarize the current research
activity on the topic of ,working with smart mobile de-
vices“. The scoping review explored potential physical
and psychological risk factors associated with smart
mobile devices across various contexts and industries.

Search Strategy

We conducted a literature search in the PSYNDEX,
Web of Science, and EBSCOhost databases, supple-
mented by an extensive hand search for German- and
English-language publications from 2014 to December
2022. Given the topic’s relevance to researchers and
practitioners, we also included grey literature, project
reports and white papers, scientific publications, and
standards. In addition to the documents within the
specified search period between 2014 and 2022, we
have considered regulations and standards published
outside the search period. The search term consisted of
two primary components, each explored through syn-
onyms in German and English: First, the overarching
term ,smart mobile devices“, which included specific
categories such as ,smartphones®, ,tablets“, ,smart-
watches®, and ,smart glasses“. Second, the research
targeted the ,risks“ associated with the use of these
devices in the workplace and the corresponding ,,work
design requirements“. Additionally, we conducted a
hand search for publications involving older workers
and people with reduced performance capacities to
gain deeper insights into these employee groups. Fig-
ure 2 shows the process of the scoping review.

Records identificated

Identifi- through database
cation searching
(n=4378)

Duplicates removed
} (n=2349)
Records after duplates
removed
(n=2029)
Records excluded
through title and
abstract screening
Full text articles n=1753)

assessed for eligibility
(n=235)

|

Publications included putidee] e
Included (n=194) search
(n=59)

—_

Used publications
(n=253)

Scree-
ning

Figure 2: Scoping review process.

We identified 4,578 publications through database
searches. Consequently, we excluded 1,794 articles
on non-professional use of smart mobile devices or

unrelated subjects like artificial intelligence and re-
mote work. After filtering the results based on title and
abstract screenings, we conducted a full-text screen-
ing of the remaining publications. Including the hand
search, our review encompassed a total of 253 publica-
tions.

Characteristics of Included Publications

To provide an overview of the included articles, Figure
3 depicts a timeline illustrating the number of publica-
tions per year between 2014 and 2022. Regulations and
standards published outside the search period are not
included in the timeline.
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Figure 3: Timeline of publications in the scoping review
(n =236).

From 2014 to 2022, there was an overall increase in
annual article publications, with a slight decrease dur-
ing the pandemic and a modest peak in 2018.

Figure 4 presents the distribution of publication
types included in the scoping review.

regulations and 23

23 research and project reports
standards

8 review articles
11 brochures
6 theses and
dissertations
/ 10 others

82 journal articles
and journals

conference 39
contributions

books, book 51
chapters,
anthologies

Figure 4: Publication Lypes in the scoping review (n = 253).

The scoping review showed a clear prevalence of jour-
nal articles and journals, followed by books, books
chapters and anthologies, and conference contribu-
tions.

4.2 Focus Groups

Focus groups were employed to validate and enrich
the findings of the scoping review by collecting par-
ticipants’ insights and perceptions regarding the use
of tablets or smart glasses at work. Given the limited
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adoption of smartwatches, the focus group sessions
only addressed tablets and smart glasses. We conduct-
ed eight focus groups from April to December 2023.

Data Collection

The primarily online focus groups lasted between 3
and 3.5 hours. Two moderators facilitated the focus
groups using a semi-structured and pre-tested mod-
eration guide. The sessions consisted of four discus-
sion parts, each employing a different method, e.g., a
pro-con debate and the headstand technique. Partici-
pants provided informed consent to attend the focus
group and to have the session recorded electronically.
The co-moderator summarized and documented the
discussion outcomes using a physical or digital white-
board. This method of group quality control (Pelz et
al., 2004) allowed participants to review the summa-
rized points and enabled immediate feedback. After
the workshop, we checked the whiteboard protocol
for completeness and accuracy using the electronic
recordings.

Participants

We recruited participants through cold calling, refer-
rals, and personal and professional networks. Seven
participants were employed in healthcare, six in ser-
vice, and five in skilled trades. Three participants were
respectively from the automotive, public administra-
tion, and chemical and pharmaceutical industries. Ad-
ditionally, we recruited two participants from the fol-
lowing industries: energy, research and development,
shipbuilding, and defense. Finally, one participant rep-
resented the logistics and food industries, respectively.
Participants included 16 organizational hardware and
software administrators, seven end users, six hard-

Table 1: Participant characteristics (n = 37).

ware or software developers, six external occupational
safety experts (e.g., accident insurance representa-
tives), and two augmented reality / smart glasses re-
searchers. Table 1 provides an overview of participant
characteristics.

A total of 20 participants took part in the focus
groups on the topic of tablets and 17 on the topic of
smart glasses. The focus group size varied, with an
average of five participants per group. There was a
higher representation of males, with thirty males and
seven females participating. The ages of the partici-
pants ranged from 24 to 67 years, and their work expe-
rience ranged from 1 to 42 years.

4.3 Data Analysis and Definition of
Selection Criteria

We performed qualitative data analysis using the VER-
BI Software (2021) MAXQDA Analytics Pro18 Portable
for both the scoping review and the focus groups (for
further details, see Haase et al., 2023). For consistency
in coding, we conducted regular coding training ses-
sions. We categorized physical and psychological risk
factors from the literature and workshop protocols into
codes corresponding to the work system elements de-
fined by DIN EN ISO 6385 (Deutsches Institut fiir Nor-
mung, 2016). The work system elements encompass
work equipment, employees, work organization, work
tasks, and workplace and work environment. After-
ward, we translated the risks and design requirements
into the selection criteria for smart mobile devices by
determining how organizations can avoid these risks
when purchasing. We used the Jamovi software, Ver-
sion 2.5 (2022), to process sociodemographic data.

Focus group Content Pal‘zli;fl};lnts ?Ilglfl: Ii ﬁ:;; I;reﬁ«iszg?:ljﬁzg

1 Tablets 54, 1) 49 (50 - 60) 21 (7-37)
2 Tablets 2(2,0) 46 (34 — 58) 22 (1-42)
3 Tablets 6 (6, 0) 35 (28 - 45) 5(1-10)
4 Tablets 3 (53, 0) 34 (24 - 41) 6(2-12)
o Tablets 4(5,1) 60 (47 - 67) 34 (21 -41)
6 Smart glasses 4(2,2) 49 (34 - 64) 16 (2 -33)
7 Smart glasses 6 (5, 1) 36 (28 — 46) 9 (1-29)
8 Smart glasses 705,2) 45 (30 - 66) 13 (3 -39)

5 (30, 7) 44 (24 - 67) 15 (1 - 42)

Note: m = male, [ = female, M = mean, min = minimum, max = maximum.
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5 Results

The following section outlines the key selection crite-
ria for smart mobile devices derived from the scoping
review and focus groups. We cite selected literature
references and participants’ statements to support the
relevance of the criteria.

5.1 Costs

Device Costs

Given the significant price differences between smart
mobile devices such as tablets and smart glasses, ini-
tial purchase cost emerges as a critical factor in or-
ganizations’ selection processes (DGUYV, 2022; Klinker
et al., 2021 b; Wolfle, 2014). By aligning device selec-
tion with their available budget, organizations can en-
sure adequate funds for providing necessary devices
and supporting resources for their employees. The
number of devices organizations want to procure is a
significant factor in determining overall costs, as are
expenses for replacing old or damaged devices.

Additional Costs

Organizations must account for associated expenses
like training, technical support, and maintenance. One
participant in a focus group highlighted the impor-
tance of monitoring ancillary costs with an analogy:
»»Buying a Porsche is one thing, but affording the fuel
later is another<.

5.2 Physical Features

Environmental Resistance

Rugged, industrial-grade equipment is preferable to
standard equipment in environments with high dust,
humidity, or extreme temperatures (Aromaa et al.,
2018; Krzywdzinski et al., 2022; Vorraber et al., 2020).
Industrial-grade equipment inspires confidence in
workers due to its reliability, as it is less prone to
malfunctions or breakdowns, even when exposed to
falls. For instance, a focus group participant men-
tioned, ,,You do not want to use highly sensitive Ho-
loLens on a construction site where there is dust and
dirt around“. Another participant pointed out that in
a medical context, for example, equipment must be
easy to disinfect.

Device Weight and Size

The literature indicates that the device’s weight and
distribution on the body or head can affect discom-
fort, muscle tension, and pain (Gabbard et al., 2019;
Gross et al., 2018; Hiier et al., 2020; Theis et al., 2016;
Zhuang et al., 2019). In the focus groups, participants
highlighted the importance of weight and compact-
ness, including the battery, for ergonomics and carry-

ing comfort, especially during extended periods of use.
One participant noted that holding a 10-inch tablet
becomes difficult after a few minutes. Another partici-
pant stated that two hours is ,a long period“ for smart
glasses. It is, therefore, essential to select lighter and
more compact models that are comfortable to wear for
prolonged use of devices.

Wearability

The term ,wearability“ describes the comfort and
practicality of wearing a device directly on or close to
the user’s body, implying that the employees can wear
the device as an accessory. Wearable technology can
enhance the range of motion and prevent interrup-
tions in the workflow (Dennerlein, 2015; Kasselmann
& Willeke, 2016; Kietrys et al., 2015). Smartwatches
offer long-term wristwear, while smart glasses enable
continuous headwear. Some smart glasses models
even feature foldable displays for added convenience
when not in use. Devices not affixed to the body, such
as tablets, require employees to use suitable stands or
holders to ensure ergonomic and safe handling.

5.3 Display Features

Display Positioning in or out of the Field of View

In certain situations, e.g., in monitoring operations,
employees must keep their eyes on the task. Smart
glasses prove to be advantageous in these contexts, as
their display is positioned directly in the employee’s
field of view, thereby eliminating the need for the em-
ployee to divert their attention from the task at hand
(Krzywdzinski et al., 2022; Sedighi et al., 2018). Nev-
ertheless, in critical or safety-related situations, re-
search indicates that peripheral vision is limited for
all devices (Biittner et al., 2016; DGUYV, 2015; Theis et
al., 2016; von der Horst, 2022). The impairment of situ-
ational awareness (Wolfle, 2014) can increase the risk
of accidents (Darius et al., 2015; Friemert et al., 2021;
Mewes et al., 2020).

Display Size

The amount of information a screen can display, and
the reading performance depends on its size (Atilgan
et al., 2020; Dennerlein, 2015; Tegtmeier, 2018). Thus,
larger screens can display more information. Small
screens (e.g., on smartwatches) are suitable for dis-
playing single words or numbers. At the same time,
a greater volume of data, such as continuous text or
complex images, requires larger screens (e.g., on tab-
lets) (DGUYV, 2015; Kirchhoff et al., 2016). As indicated
in the focus groups, an insufficient large display can
impede readability and usability, for example, when
performing tasks requiring 3D visualizations.
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Display Readability

The readability of the display is dependent on several
factors, e.g., display brightness, ambient light illumi-
nance, and surface reflection (Chen et al., 2017; Mewes
etal., 2020). Difficult lighting conditions, such as bright
or dark, require displays that maintain readability and
avoid eye strain, for example by adjusting the ambient
contrast ratio (ACR) or reducing glare and blue light
conditions (DGUYV, 2021 a; Mewes et al., 2020; Tegtmei-
er, 2018). The relevance of display legibility increases
with age, as so-called ,,presbyopia“ sets in from the age
of 40, caused by a decrease in the elasticity of the eye’s
lens. In addition, older people require a higher level of
illumination due to the increasing rigidity of the lens
(Association of Metal Trade Associations, Vereinigung
der Metall-Berufsgenossenschaften — VMBG, 2001). One
of the main characteristics of smart mobile devices
is their portability. Employees use them in different
lighting conditions, e.g., when they move from indoor
to outdoor. Therefore, focus groups and literature em-
phasized the importance of display readability across
different environments.

5.4 Input and Output Options

Hands-free Capability

Smart glasses can display information directly in the
field of view. This advantage is ideal for tasks that re-
quire workers to have both hands free (Kim & Choi,
2021; Weber & Buchkremer, 2021). Alternatively, ac-
cessories such as tablet holders can provide hands-
free smartphone operation, although information is
typically not presented directly in the field of view. The
capability for hands-free operation is closely linked to
the criterion of wearability.

Device Control Options

Different control options, e.g., touch, gesture, and
voice, are appropriate for different tasks and employ-
ees. Voice control was the most frequently requested
feature in the focus groups for using tablets and smart
glasses. Without the need for typing, employees have
both hands available for their tasks, potentially enhanc-
ing uninterrupted workflow and reducing typing errors
(Przybilla et al., 2021; Walfle, 2014). However, effective
voice control requires familiarity with the voice com-
mands and precise pronunciation (Schwantzer, 2018;
Walfle, 2014). Additionally, it is essential to recognize
that voice commands may be constrained in the pres-
ence of customers, for instance, as this form of input
is still less accepted in social interactions compared
to touch control (Mack & Schmidt, 2019). In such so-
cial situations, in noisy environments, when employ-
ees are dealing with complex content or have limited
language proficiency, they may benefit from using

touch or gesture control (e.g., Huck-Fries et al., 2021;
Loske & Kaspar, 2018; Wiiller & Behrens, 2021).

Device Output Options

To prevent information overload, the device output
(e.g., screen display, audio, vibration) should target
different sensory organs different from those already
engaged by the work or work environment. For exam-
ple, voice output is less useful in a noisy environment
than an on-screen display or a vibrating alert (e.g.,
Bitzer et al., 2019; DGUYV, 2021b; DIN EN ISO 9241-129
(Deutsches Institut fiir Normung, 2011).

5.5 Alignment with Employee Needs

Device Familiarity

As stated in one focus group, choosing a class, brand,
or operating system that employees are already fa-
miliar with can speed up the adoption and learning
of new devices (Bitzer et al., 2019; Meske & Junglas,
2021; Mewes et al., 2020). One focus group participant
reported, ,It can be stressful and overwhelming for
employees to learn entirely new systems*.

Customization Options

Organizations should prioritize smart mobile devices
adaptable to employees’ needs and preferences, e.g.,
offering customization options like display and sound
profiles and interaction options such as touchscreen
or voice control. Smart glasses can offer customization
options for mounting and display positioning for the
dominant eye (Thomas et al., 2020). By customization,
employees gain autonomy over their user experience,
improving usability and hardware adoption (Aringer-
Walch et al., 2018; Laun et al., 2022). Moreover, cus-
tomization can support older employees and those
with reduced performance capacities like visual, audi-
tory or cognitive impairments (Apt et al., 2018; Evers et
al., 2019; Minow et al., 2021).

5.6 Alignment with External Requirements

Alignment with Customer Requirements

Smart mobile devices should not interfere with inter-
personal contact to customers and clients. Resistance
or concerns towards smart mobile devices may dis-
courage employees and customers from using them,
potentially affecting satisfaction and overall success
(Remmers, 2021; Khasawneh, 2018; Rasool et al.,
2022). For instance, in a focus group with healthcare
professionals, one participant reported that occa-
sionally, patients feel frustrated and neglected when
healthcare professionals use a tablet for documenta-
tion. Organizations may address these concerns, e.g.,
by opting for less intrusive technologies like voice con-
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trol and voice-to-text. Furthermore, training employ-
ees in practical and empathetic handling and involving
clients in documentation processes can be beneficial.

Alignment with Legal Requirements

Businesses must comply various regulatory require-
ments, including data privacy laws, product safety
standards, accessibility standards, consumer protec-
tion laws, and health and safety regulations (Bunde-
sanstalt fiir Arbeitsschutz und Arbeitsmedizin |BAuA],
2018; DGUY, 2009; BSI-Standard 200-1). Varadinek et
al. (2018) summed up legal data protection require-
ments for adaptive work assistance systems. Further-
more, in the focus groups, participants highlighted the
importance of smart mobile devices to follow the Gen-
eral Data Protection Regulation (Datenschutzgrundver-
ordnung-DSGVO), especially when collaborating with
customers.

5.7 Alignment with Other Work Equipment
and Tools

Alignment with Other Devices
When selecting a device, it is crucial to consider its po-
tential for interfacing with other devices and systems.
A focus group in emergency services reported that the
lack of interfaces between devices, such as tablets,
electrocardiograms, card readers, and printers, hin-
ders work processes and user-friendliness (Zakera-
basali et al., 2021). Furthermore, organizations need
to consider the handling of multiple devices. External
devices can provide advantages and enhance ergo-
nomics. For instance, an external keyboard allows for
a more ergonomic typing position, resulting in greater
efficiency and comfort when typing long texts than an
integrated keyboard (Lugay et al., 2022; Emerson et
al., 2021). Conversely, participants have reported that
supplementary devices and accessories such as protec-
tive cases or card readers may impact device handling
by adding extra weight or being perceived as cumber-
some. Organizations should limit the number of de-
vices employees use in their work, e.g., by selecting
integrated systems like a tablet and card reader bundle.
For employees with disabilities, the device should
support assistive technologies such as hearing aids or
prosthetic limbs and integrate accessibility tools such
as screen readers and braille displays (European Par-
liament, 2018; Krzywdzinski et al., 2022).

Compatibility with Safety Gear

The participants in the focus groups stressed the im-
portance of ensuring that the device does not interfere
with the proper use or comfort of safety gear, such
as safety glasses, helmets, and gloves (Mewes et al.,
2020). For instance, as one participant summarized,
»Gloves and touchscreen — that doesn’t fit“.

5.8 Specifications

Hardware Performance

As found in the focus groups, the hardware should
possess adequate performance (e.g., central process-
ing unit-CPU and Random Access Memory-RAM), suf-
ficient storage (e.g., hard disk), and adequate cool-
ing (von der Horst, 2022). Poorly equipped hardware
limits work tasks’ efficiency, accuracy, and reliability,
restraining employees from completing their work
without interruptions or delays caused by hardware
malfunctions (Carstensen, 2015; Miiller-Thur et al.,
2018).

Battery Performance

The battery features, such as battery power and charge
time, depend on factors like the frequency and dura-
tion of daily use and power-hungry applications. Bat-
tery life that is too short or charging times that are too
long can significantly hinder work processes and thus
reduce device adoption (Biittner et al., 2016; DGUYV,
2022; Khakurel et al., 2017).

5.9 Services and Support

Device Training led by Providers

Training and learning significantly influence device
adoption and usage rates (Meske & Junglas, 2021; Pa-
ruzel et al., 2020; Wirth & Wache, 2023), making them
pivotal in device selection. The format, frequency, and
duration of training offered by the device provider or
other sources can vary considerably. As highlighted
in the focus groups, training and learning resources
provided must be tailored to the organization’s needs.
Moreover, training opportunities for smart mobile de-
vices must be easily accessible and usable by employ-
ees (D21-Digital-Index 2023/24; Merda et al., 2017), to
prevent strain such as frustration, resistance to smart
mobile devices, and stress experiences (Miiller-Thur
et al., 2018).

Support Provided for the Device

When selecting a device, it is crucial to ensure that it
meets the company’s requirements on the type of sup-
port needed, especially in the case of malfunctions or
failures. Key aspects include the availability of help
desk services via phone, email, or remote support and
service level agreements, e.g., response time and up-
time guarantee (Rosler et al., 2018; van Fossen et al.,
2022). One focus group highlighted the importance of
ensuring that the support team does not place organi-
zations on hold for an extended period and that ad-
equate language resources are available to the support
team.
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5.10 Additional Selection Criteria for
Smart Glasses

The following section outlines the specific selection
criteria for smart glasses, addressing their unique
properties. These criteria complement the general se-
lection criteria presented above.

Mounting

There are various ways to wear smart glasses, includ-
ing head-mounted options, integration into safety hel-
mets, combination with safety glasses, attachment to
spectacle frames, and as standalone models. Wearing
comfort, related to the fixation of smart glasses on the
head, is frequently discussed in the literature (e.g.,
Rejeb et al., 2021; Wille et al., 2014). Congruent with
the research, the focus groups showed how employees
wearing smart glasses is an important factor.

Three-dimensional Depth Vision or

Two-dimensional Vision

Monocular smart glasses have a display in front of
only one eye, typically providing a 2D display, while
binocular smart glasses have displays in front of each
eye. Binocular smart glasses can enable spatial depth
perception (Overmeyer et al., 2019).

Table 2: Device selection crileria.

Extent of Obscured Field

Organizations must assess the acceptable level of en-
vironmental obscurement caused by the smart glasses
(DGUYV, 2021; Kirchhoff et al., 2016; von der Horst,
2022). The extent of the obscured field depends on the
frame type (e.g., full-rimmed frames, semi-rimmed
frames), material transparency, and the display po-
sitioning (Klinker et al., 2021 b; Mewes et al., 2020;
Theis et al., 2016). For instance, when tasks require
employees to maintain an unimpeded field of view
without obstructing their surroundings, organizations
should opt for models with minimal rim or frame ob-
structions. Research indicates a realistic, acceptable
minimum field of view in Augmented Reality Smart
Glasses (ARSG) is 30 degrees horizontally (Syberfeldt
etal., 2017).

6  Discussion
The objective of this article was to present a set of

selection criteria for organizations when choosing a
smart mobile device. Table 2 summarizes the criteria.

Device attributes

Device selection criteria

Costs

Device costs

Additional Costs

Physical features

Environmental resistance

Device weight and size
Wearability

Display features

Display positioning in or out of the field of view

Display Size
Display Readability

Input and output options

Hands-free capability

Device control options
Device output options

Alignment with employee needs

Device familiarity

Customization options

Alignment with external requirements

Alignment with customer requirements

Alignment with legal requirements

Alignment with other work equipment and tools

Alignment with other devices

Compatibility with safety gear

Specifications

Hardware performance

Battery performance

Services and support

Device Training led by Providers

Support provided for the device

Additional selection criteria for smart glasses

Mounting

Three-dimensional depth vision or two-dimensional vision
Extent of Obscured Field
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The twenty-four criteria identified in the literature and
focus groups underline the complexity of the selection
decision. We will develop a device selection tool to fa-
cilitate the process for organizations.

6.1 Development of the Device Selection Tool

As a part of the GBU-SmarD project, we will integrate
the selection criteria into a device selection tool. The
focus groups highlighted the importance of the tool’s
practicality and accessibility so that we will organ-
ize the selection criteria in a practical format like a
table, checklist, or decision tree. Furthermore, the
focus groups indicated that the device selection and
purchasing process often involves input from various
individuals within organizations, including profession-
als with expertise in occupational health and safety,
such as Health-Safety-Environment (HSE) specialists,
and individuals without specific expertise in this field,
such as ergonomic engineers, user interface experts,
quality management professionals, and purchasing
personnel. The design of the selection tool will reflect
this diversity of users’ knowledge and backgrounds.

6.2 Applying the Device Selection Tool in Practice

The tool will assist organizations in navigating the
complexities associated with the procurement of
smart mobile devices by addressing potential physi-
cal and psychological risks before the purchase. Nev-
ertheless, three key considerations remain: First, the
pre-purchase assessment does not release companies
from needing a subsequent risk assessment. Organi-
zations must still conduct a risk assessment after im-
plementing the devices. However, this retrospective
risk assessment will yield more favorable results if
the procurement process targets physical and psycho-
logical risks in advance. Second, organizations need to
prioritize and balance the proposed selection criteria.
Some of the criteria are interconnected and may con-
flict. For example, a device’s ruggedness might con-
flict with its weight, and display size may affect read-
ability. These interconnections complicate selecting
the optimal device. A comprehensive analysis of the
organization’s initial situation and a weighting of the
relative importance of the selection criteria is essen-
tial to facilitate the best choice. Third, it is crucial that
organizations involve future users for acceptance and
high usage rates. Kane (2019) asserts that ,,people are
the real key to digital transformation“. Employees can
offer valuable insights based on their experiences with
work equipment, which organizations should consider
when selecting devices.

6.3 Limitations

By integrating research findings from the scoping re-
view with practical insights from the focus groups, we
were able to gain a comprehensive understanding of
the potential physical and psychological risks associ-
ated with the use of smart mobile devices. However,
our research also possesses certain limitations. First,
we exclusively focused on smart glasses, tablets, and
smartwatches without considering other smart mobile
devices, e.g., smartphones, smart pens, hand scanners,
pagers, or phablets. Second, we did not conduct a fo-
cus group with individuals who use smartwatches, as
we could not identify suitable volunteer participants.
Nonetheless, these limitations will not compromise
the efficacy of the selection tool, as our research in-
cludes both a projection-based and a display-based
device, making the results applicable to a broader
range of devices. Third, this paper focuses on device
selection, but it is equally important to choose the right
software. Consequently, our selection tool will also ad-
dress relevant software characteristics. Ultimately, our
research captures the current state of technology. The
rapid progress of digital technologies requires contin-
uous research in this area and continuous adaptation
of the device selection tool.

6.4 Conclusion

The device selection tool is a crucial component of the
early implementation of workplace health and safety
measures, which can help to mitigate risks associated
with smart mobile devices. However, for organizations,
device selection is only one step in the digitalization
process, albeit a crucial one. The successful integra-
tion of smart mobile devices requires a change man-
agement process that includes a thoughtful digitization
strategy and an employee-focused implementation
plan. This plan should ensure the effective dissemina-
tion of relevant information to employees, provide ap-
propriate training, and involve employee participation.
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ABSTRACT

With the rise of information and communication technologies (ICT) in workplaces, employees require adequate digital
competence. This paper addresses the question of how employees can acquire and further develop the digital compe-
tence required to perform their work tasks. Conventional training methods face challenges such as rapid technological
development, high costs, and difficulties in transferring knowledge, which impede the continuous development of digital
competence. Studies indicate that regular ICT use at work supports digital competence development. Given the benefits
of workplace-based learning in ICT task performance for developing digital competence, the design of work to facilitate
learning is an important prerequisite. The main contribution of this paper is to highlight the relevance of informal learn-
ing in the work process for the development of employees’ digital competence. Further research should explore the role

of work design in facilitating digital competence development at work.
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1 Introduction

The use of information and communication technolo-
gies (ICT) in the workplace is increasing. An accelera-
tion of digitalisation processes following the imple-
mentation of work-from-home measures in response
to the Covid-19 pandemic, as well as the fast-paced
development of new ICT, has been noticed (Lépez Pe-
laez et al., 2021). ICT is defined as an umbrella term
encompassing digital devices (e.g., computers) and
digital tools (e.g., emails and video conference tools)
that facilitate the creation, sharing, and storage of
digital information (Schauffel et al., 2021; Vuorikari et
al., 2022). A survey of German employees in various
industries revealed that, on average, eleven different
ICTs are used at least weekly (Gimpel et al., 2018).
Furthermore, employees require ICT to fulfil their
work tasks. Consequently, they must possess adequate
competence in handling ICT at work.

Competencies are generally understood as com-
plex characteristics, including systems of generalised
mental processes, which enable individuals to execute
appropriate actions in any situation (Hacker & Sachse,

2023). Based on expertise research, individuals who
are assumed to have higher competence levels (i.e. ex-
perts) are able to transfer their knowledge to new tasks
and problems. It is not solely the knowledge (know-
about) but knowledge connected to action (know-how)
in the form of principles and heuristic procedures that
enable competent individuals to solve problems and
detect errors. Experts’ knowledge is more activity-
relevant and holistically organised than non-experts’
knowledge, who are assumed to have lower compe-
tence levels (Hacker, 1992). Competence is generally
understood to develop through learning and practice
rather than internal dispositions (Gruber, 1994).
Competence in the context of work, also re-
ferred to as vocational action competence (Sonntag
& Schifer-Rauser, 1993) includes knowledge, skills,
abilities, and experiences that enable individuals to be
capable of action in familiar and new work situations.
Widely acknowledged is the differentiation in profes-
sional-, social, methodological, and personal or self-
competence (Bergmann, 1999). Methodological com-
petence includes procedures or strategies that can be
used across all sectors, such as problem solving (Berg-
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mann, 1999). Kauffeld (2021) added and classified the
competence of handling ICT as a subdimension of
methodological competence. More commonly, this is
referred to as ‘digital competence’ (Miiller et al., 2023).

The European Parliament and the Council (2006)
have identified digital competence as one of eight key
competencies for lifelong learning, which is relevant
for various jobs and employees. Digital competence is
a requirement for employability and enhanced career
prospects in an environment where job content and
context are undergoing rapid digitalisation (Krebs &
Maier, 2022).

Furthermore, research has identified correlations
between digital competence, health, and motivation.
Studies have demonstrated that individuals with high
levels of digital competence report increased employ-
ee well-being (Golz et al., 2021; Mungra et al., 2023),
increased engagement and motivation (Chan et al.,
2021; Mungra et al., 2023), and increased job perfor-
mance (Ochoa Pacheco & Coello-Montecel, 2023).

Considering the positive effects of digital compe-
tence, it is essential to understand how it can be ac-
quired and developed. Most research on acquiring and
developing digital competence has been conducted
with students in the educational context. In the profes-
sional context, teachers’ digital competence has been
mainly studied. Few studies exist in other professional
areas (Murawski & Bick, 2017).

Formal training is often part of an organization’s
approach to employee skill development. However,
due to several limitations of the training, digital com-
petence needs to be developed continuously while
interacting with ICT. This can be achieved through
informal learning at work while using ICT. The use
of ICT in the workplace demands a continuous learn-
ing process from employees to maintain and update
knowledge and skills to keep up with new ICT devel-
opments (Day et al., 2012).

This paper aims to answer the following research
question: How can informal learning in the work pro-
cess support the development of digital competence?

To address this question, we will first define and
operationalize digital competence (Section 2). Next,
we will explore the roles of ICT training and informal
learning in the workplace to foster digital competence
development (Sections 3 and 4). Finally, we will pro-
vide recommendations for designing work environ-
ments that support and enhance the effectiveness of
informal learning (Section 5).

The main contribution of this paper is to highlight
the importance of informal learning in the work pro-
cess for the development of employees’ digital com-
petence.

2  Defining digital competence

Digital competence at work is defined as ,,a set of basic
knowledge, skills, abilities and other characteristics
that enable people at work to efficiently and accom-
plish their job tasks regarding digital media at work®
(Oberlander et al., 2020, p.5). The term digital media
is understood to be equivalent to ICT. The most cited
reference model of digital competence is the ‘Digital
Competence Framework for Citizens’ (DigComp) (Fer-
rari, 2012; Vuorikari et al., 2022), developed by the Eu-
ropean Union. The model describes 21 competencies,
which are organised into five areas. The five areas
are as follows: (1) information and data literacy, (2)
communication and collaboration, (3) digital content
creation, (4) safety and (5) problem-solving. An indi-
vidual’s level of digital competence can be assessed on
one of eight proficiency levels using descriptors and
behavioural examples.

In the workplace context, digital competence is
primarily evaluated through self-report measures
such as questionnaires. Questionnaires typically in-
clude the five dimensions of the DigComp framework
such as ICT self-concept (Schauffel et al., 2021). In
contrast, objective assessments such as knowledge or
performance tests are costly and challenging to imple-
ment (Mattar et al., 2022; Peiffer et al., 2020). There-
fore, the literature mainly focuses on self-reported
digital competence, also understood as competence
beliefs (Mattar et al., 2022). Competence beliefs such
as ICT self-concept are argued to be reciprocally relat-
ed to objective digital competence. However, it should
be noted that discrepancies cannot be ruled out due
to individuals’ over- or underestimation (Peiffer et al.,
2020).

3  Challenges of ICT training in developing
digital competence

It is widely acknowledged that competencies such as
digital competence can be acquired and developed
through learning (Weinert, 2001). Organisations may
invest in formal learning opportunities to develop
employees’ digital competencies. Formal learning is
a systematically planned and structured process with
pre defined learning objectives, methods, and timing.
It is supported by a facilitator and recognised through
diplomas or certifications (Manuti et al., 2015; Watkins
& Marsick, 1992; Wolfson et al., 2018). For instance,
sponsored software training outside an employee’s
workplace (‘off the job’) is considered formal, inten-
tional, and other-directed (Wolfson et al., 2018).
However, there are several limitations to digital com-
petence training.
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Firstly, while training is typically entangled
and thus very beneficial to the introduction of novel
ICT (Spitler, 2005), it also takes place in advance oc-
casionally. Hence, individuals must remember the
knowledge and skills conveyed until the time they
need them (Havelka & Rajkumar, 2019). The timely
implementation of training is challenging due to the
fast pace of developments in ICT. As ICT evolves con-
stantly and rapidly, some changes may not be reflected
within the training due to time restrictions or simply
because they are not sufficiently apparent. In addition,
the frequency of training would need to increase with
each new development in ICT (Baethge-Kinsky, 2020).
This aspect of quickly outdated knowledge has been
called the ,half-life of knowledge“. IT knowledge has
been stated to have a half-life and become outdated
after 1.5 years (BIBB, 2013). On the contrary, Méller
(2017) argues that IT knowledge, for example, about
old computer systems, is still valid but becomes less
useful or applicable over time. This is supported by
Helmich and Leppelmeier (2020), who stating that
there is no empirical basis for half-lives of knowledge
and knowledge does not lose its importance. Instead,
it is a clarification, actualisation, and expansion, ex-
panding the knowledge to be more precise and actual
(Helmich & Leppelmeier, 2020). This suggests that
ICT-related skills and knowledge need to be continu-
ously updated and expanded.

Secondly, training is costly. Smaller organisations
may find it challenging to cover temporarily absent
employees who participate in external training, which
would lead to a competitive disadvantage (Hacker,
2015). Especially in times of demographic change
and staff shortage, this may be challenging. This may
lead to ICT training not being offered and accessible
to every employee. A survey of German employees of
various industries revealed that 72 % of the employ-
ers offered training for digital technology (DGB, 2022).
However, the availability of training does not mean
that employees actually participate. Studies report that
only 20 % (Niifilein & Schmidt, 2020) to 43 % (Tijdens
& Steijn, 2005) of surveyed employees attended formal
ICT training in their organisation. Additionally, Wicht
et al. (2021) assume that particularly older employees
receive less formal training in digital competence.

Thirdly, the effectiveness of training depends on
the content, more precisely, what area of digital com-
petence is targeted in the training (Hinojo-Lucena et
al., 2019). For example, studies on ICT training at work
have found that the training significantly predicted
certain areas of digital competence, such as commu-
nication and problem-solving (Van Laar et al., 2019) or
information and data literacy, security and problem-
solving (Hinojo-Lucena et al., 2019). However, the au-
thors did not specify the content of the training. Peiffer
et al. (2020) argue that there is a lack of training to pro-

mote holistic digital competence in all areas. Baethge-
Kinsky (2020) argues that ICT training is often limited
to visible functions and superficial knowledge about
operating and handling ICT. Therefore, ICT training
may focus a single ICT but does not include the diver-
sity of ICTs an employee uses and cover all possible
scenarios (Blume et al., 2010).

Lastly, the knowledge-gain of training depends
on the transfer into the employees’ workplace. Trans-
fer refers to the process by which learning effects from
a practised task are applied to modified, new tasks
(Bergmann, 1999). This transfer is dependent on vari-
ous characteristics of the trainee (e.g. motivation, per-
ceived usefulness, previous experience, post-training
knowledge), the training design (e.g. training method,
voluntary participation, trainer characteristics) and
the work environment (e.g., support) (Arthur et al.,
2003; Blume et al., 2010; Grossmann & Salas, 2011;
Havelka & Rajkumar, 2019; Tzafilkou et al., 2021). The
learned knowledge in training must be transferred to a
completely different context. Various ICTs may be used
with different interfaces, or the ICT infrastructure or
data policy may restrict certain actions specific actions
that were learned. Regarding the training method, it
has been argued that adults are less interested and
receptive to instructional learning formats outside of
work (Ng & Feldmann, 2012). Behavioural modelling
is considered to be a more effective training method
for ICT learning than classroom instructions (Davis &
Yi, 2004; Havelka & Rajkumar, 2019). For example, Gist
et al. (1989) found that those university managers who
saw video material of a person describing how to use
computer software and then imitated it (behavioural
modelling) achieved higher mastery of computer
software than a group who received only visual on a
screen.

The evidence for ICT training in fostering digital
competence is inconclusive. Some studies suggest that
teachers who attended ICT training reported feeling
significantly more digitally competent than those who
did not (Baytar et al., 2025; Kahveci, 2020; Krumsvik
et al., 2016). However, the effect was reported to be
small when performance-based digital competence
was measured after ICT in-service training with Finn-
ish teachers (Saikkonen & Kaarakainen, 2021). In
contrast, others could not detect significant effects of
ICT training variables on self-perceived digital compe-
tence (Rodriguez-Moreno et al., 2021).

Considering the issues of (1) timing, (2) costs
and availability, (3) training content and (4) transfer
difficulties into account, it appears that ICT training
is not sufficient alone to develop digital competence,
must be accompanied by continuous learning is neces-
sary. Thus, continuous, ongoing informal learning at
work, while interacting with ICT, can complement ICT
training.
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4  Advantages of informal learning while
using ICT at work

In a meta-analysis, Cerasoli et al. (2018) define infor-
mal learning as ,non-curricular behaviours and activi-
ties pursued in service of knowledge and skill acqui-
sition that occur outside formally designated learning
contexts. Such activities are predominantly self-direct-
ed, intentional, and field-based. Informal learning be-
haviours are not syllabus based, discrete, or linear.“
(Cerasoli et al., 2018, p. 204). Informal learning is re-
lated to ICT use. ICT use at work is defined as the ,in-
dividual user’s employment of one or more features of
a system to perform a task“ at work (Burton-Jones &
Straub, 2006, p. 231).

Firstly, an advantage of informal learning com-
pared to ICT training is that it is not tied to a specif-
ic time point but happens continuously. Employees
spend much of their work time executing tasks with
ICT (DGB, 2022). Through these tasks, they encounter
various situations where they acquire new action-reg-
ulating knowledge and skills (Hacker & Sachse, 2023).
If employees encounter a problem with using ICT,
they need to find solutions to continue their work and
complete their tasks (Korpelainen & Kira, 2010). The
more frequently employees utilise ICT, the greater the
probability they will engage in such situations, adapt
to new changes, and gain new knowledge and skills in
real time (Iloméaki & Rantanen, 2007). Proficiency de-
velopment, such as digital competence, is argued to be
reinforced through frequent interaction with ICT and
repetition of its use (Reder et al., 2020; Wicht et al.,
2021). Saikkonen and Kaarakainen (2021) found that
digital activity, defined as the use of ICT, was a strong-
er predictor of teachers’ digital information skills than
receiving in-service training in digital topics.

Secondly, informal learning incurs no additional
costs compared to ICT training.. This makes learn-
ing accessible to more employees. Indeed, qualitative
studies have indicated that digital competence is more
often acquired through informal learning behaviours
when using ICT to solve work problems or collabo-
rate with others (Lemmetty & Collin, 2020). Approxi-
mately 70 % of surveyed Dutch employees in a study
by Tijdens and Steijn (2005) indicated they had taught
themselves how to handle ICT. This is confirmed by
findings from Korpelainen and Kira (2010) who found
that 79 % stated learning to use ICT informally. Infor-
mal learning strategies included trial and error, seek-
ing help from written material, and asking others or
trying out with others (Korpelainen & Kira, 2010).

Thirdly, as informal learning is embedded in the
work context, real and practical problems are given
and learned. Expertise research suggests, that individ-
uals with higher competence are generally assumed to
have more detailed and differentiated mental models

as their knowledge is better organised, such as con-
nected to action steps, allowing it to be retrieved an
applied as needed (Bergmann, 1999; Hacker, 1992).
By interacting with ICT in daily work tasks, employ-
ees may encounter several problems that need to be
solved, for example, through trial and error (Youssef
et al., 2015) or producing digital content (Ilomiki &
Rantanen, 2007). Lemmetty and Collin (2020) report
through qualitative interviews that learning about ICT
occurs naturally during everyday work, as problems
arise when using ICT that require resolution. The
content is precisely what employees need to accom-
plish their work tasks. As there are diverse demands,
diverse corresponding areas of digital competence can
be acquired or developed.

Lastly, transfer is simplified as action patterns
and examples are trained in an authentic work con-
text in which they are later applied. Skills are best
developed when repeated under constant conditions
at work. Additionally, employees may train in multi-
ple contexts and tasks, which helps to decontextualise
the knowledge, making it easier is helpful to retrieve
it for novel situations and problems (Bergmann, 1999).
However, the extent of learning depends on the design
of the work tasks, which should be learning-conducive
(Brater & Rudolf, 2006). The most helpful training
method for ICT training, behavioural modelling, be
easily impletented in the work context. Employees can
observe colleagues using ICT and receive feedback
and information when executing and imitating newly
learned ICT functions.

The research on ICT use in fostering digital com-
petence at work has used several different operation-
alisations of ICT use. Some studies have focused on
the dichotomy of use versus non-use. As expected,
students who use computers and tablets report higher
levels of self-perceived digital competence than those
who do not (Barboutidis & Stiakakis, 2023).

Further approaches have conceptualised use
through more nuanced frequency indicators of use
such as rating scales (e.g. never to daily) or time spent
using ICT (e.g. two hours daily) (Almerich et al., 2021;
Burton-Jones & Straub, 2006; Trice & Treacy, 1988).
Many studies have employed this for a specific use,
such as using computers. For example, Schauffel
et al. (2021) applied the ICT-SC scale to a sample of
German employees (N =571). They measured the fre-
quency of everyday use of various ICTs taken from the
Programme for the International Assessment of Adult
Competencies (PIACC, Rammstedt, 2013). The scale
enquired about the frequency of use of the following:
email, internet, payment services, spreadsheet pro-
grams, online conferences/chats, and test processing.
Respondents were asked to indicate the frequency of
use in everyday life on a scale from never to daily. The
results indicated that higher everyday ICT use was as-
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sociated with higher ICT-SC, as shown by significant
positive correlations (r = .19 to .40) (Schauffel et al.,
2021).

Another conceptualisation of ICT use incorpo-
rates the diversity of use, which can be achieved by
combining various ICTs into an overall indicator of
ICT use. This approach considers that the use of dif-
ferent ICTs with different functions, picturing the mul-
tidimensionality of ICT use (Rice & Leonardi, 2013;
Trice & Treacy, 1988). For example, Schulze and col-
leagues (2021) found that German university students
who reported using various ICTs weekly had higher
self-perceived digital competence based on DigComp
than those who used ITCs less than weekly.

It should be noted that most of the mentioned
studies focused on ICT use in everyday life without
differentiating between work-related and personal
ICT use. The personal use of ICT outside of work has
been argued to be more intensive than ICT use at work
(Corrin et al., 2010). Studies have demonstrated that
personal ICT use in student samples is associated with
higher self-rated overall digital competence (Alm-
erich et al., 2021; Diaz-Garcia et al., 2023; Rubach &
Lazarides, 2019). Additionally, in employee samples,
everyday personal ICT use was related to specific sub-
areas such as digital security (Dodel & Mesch, 2018) or
digital problem-solving (Wicht et al., 2021).

However, it can be argued that personal ICT use
does not necessarily equate to ICT use at work, as it
lacks a variety of purposes and tasks that can only be
found at work (Schulze Heuling et al., 2021).

Work-related use refers to the frequency indi-
viduals utilise various forms of ICT for work-related
tasks. The research on the association between work-
related ICT use and digital competence is limited. For
instance, Tijdens and Steijn (2005) found that the in-
tensity of ICT use (percentage of weekly work time
spent with ICT) significantly predicted higher pro-
ficiency levels in handling ICT in a sample of Dutch
employees. Results from Oberldnder and Bipp (2022)
support this as the percentage of daily work time spent
with ICT was moderately correlated with digital com-
munication and collaboration competence. Further-
more, Norwegian teachers who reported working
10-12 hours per day with laptops reported the highest
self-perceived digital competence, whereas those who
reported working 0-2 hours reported the lowest self-
perceived digital competence (Krumsvik et al., 2016).
These findings assume that work-related ICT use can
be assumed to be a predictor of digital competence,
independent of personal ICT use.

5 Learning-conducive work design to enable
informal learning with ICT

The question arises of how organisations can design
workplaces that promote digital competence develop-
ment using ICT. Studies have examined the positive
effect of learning-conducive work design on the devel-
opment of professional competence (Bergmann & Pi-
etrzyk, 2000; Friebe, 2005; Richter et al., 2018; Richter
et al., 2020). To achieve this, it is crucial to implement
employee learning and work design that is human-
centered and learning-conducive, facilitating learn-
ing at work. The learning potential of a workplace
describes the objective learning demands and the fact
that there are learning opportunities and a learning
culture that also foster learning motivation (Hacker &
Sachse, 2023).

In a systematic review, Wielenga-Meijer et al.
(2010) introduced a heuristic model depicting the
relationship between task characteristics, learn-
ing processes, and learning outcomes. The heuristic
framework combined various theories such as the job
characteristics model (Hackman & Oldham, 1975), Job
demand-control model (Karasek, 1979), action regula-
tion theory (Hacker, 1986), and others. This heuristic
framework proposes that an employee’s knowledge
structure can be shaped by an accumulation of work-
related learning processes resulting from work design
characteristics. Work design characteristics such as
job demands, variety, autonomy, and feedback affect
various cognitive, metacognitive, motivational and be-
havioural learning processes, which result in learning
outcomes. Digital competence can be understood as a
learning outcome. Parker (2017) extended the heuris-
tic model as the Work Design Growth Model (WDGM),
which elaborates on the underlying learning processes
and adds more work design characteristics (Schaper,
2021). The action-regulation theory is one possible ex-
planation for the underlying processes (Hacker, 1986).
It posits that individuals actively learn through goal-
oriented regulation of knowledge and actions. Learn-
ing occurs in sequential phases involving orientation,
goal setting, execution, control, and reflection. For ex-
ample, when individuals encounter ICT problems, this
is regarded as a discrepancy between the actual state
and a target goal state. This discrepancy initiates and
motivates to take action to solve the gap. Procedural
knowledge is created throughout the process by ex-
ecuting the actions and receiving advice and feedback
from others (Hacker, 1986, 2003).

Recommendations on which work design charac-
teristics are relevant can be found in regulations for
well-designed work tasks such as the DIN EN ISO 6385
(2016) (DIN, 2016) or the standard VDI/VDE-MT 7100
(VDI/VDE, 2024).
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6 Conclusion

To prepare employees for the digitalisation of the
workplace and enable them to utilise the potential of
ICT, they must acquire the necessary digital compe-
tence. ICT training may be a starting point, but con-
tinuous learning can be provided through informal
learning with ICT at work.

Further research in the project ‘PerspektiveArbeit
Lausitz’ [PerspectiveWork Lutsia] (https://pal-lausitz.
de) (PAL), funded by the Federal Ministry of Education
and Research, will investigate the anticipated positive
effects of work design on the relationship between ICT
use at work and ICT-SC. The PAL project aspires to
establish a competence centre in the federal states of
Saxony and Brandenburg for the future of work with
technologies and ICT. The regions are undergoing
three significant changes due to (1) the brown coal
phase-out, (2) the high proportion of the older popu-
lation in terms of demographic change and (3) the
digitalisation processes within organisations. The digi-
talisation and the availability of employees with high
digital competence are perceived as valuable assets in
addressing the challenges currently facing the regions.
Digital competence is essential even when demands at
work are changing. Being digitally competent may en-
able employees to stay employable and work in differ-
entindustries as it is a transversal competence. A well-
designed and age-appropriate work design is required
to ensure employees’ employability and the organisa-
tion’s competitiveness (Baltes et al., 2019).
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Handlungsregulation — Nachhaltige Entwicklung
am Beispiel der Ressourcenokonomik!

Volker Hoensch

Penzberg, Deutschland

ZUSAMMENFASSUNG

Nachhaltigkeit ist ein Sachverhalt und nachhaltige Entwicklung ist ein Prozess der Regulierung des Handelns, beide Be-
griffe diirfen nicht synonym verwendet werden. In diesem Beitrag werden die Rahmenbedingungen fiir die Regulierung
des Handelns fiir die 6kologische Okonomie (Ressourcendkonomik) in der Forstwirtschaft diskutiert. Die Rahmenbedin-
gungen der Tétigkeit beeinflussen den Grad der Bewusstheit der psychologischen Regulationsmerkmale Nachhaltiger
Entwicklung. Die Komplexitit der Entwicklung der Natur ist in vielen Punkten unbekannt. Daher werden die bisherigen
Nutzungsarten in der Forstwirtschaft dieser Komplexitit nicht gerecht. Eine Analyse der angesprochenen Komplexitit
und eine darauf aufbauende Fundierung geeigneter Nutzungsweisen ist zielfiihrend. Dies erfordert eine bewusstseinsp-
flichtige Reflexion. Ziel dieses Beitrags ist es, nachhaltige Entwicklung im Rahmen der von Winfried Hacker entwickelten
Handlungstheorie darzustellen und zu verstehen.

Schliisselworter
Handlungsregulation versus nachhaltige Entwicklung — Ressourcenékonomik — bewusstseinsfihig versus bewusstseins-
pflichtig

ABSTRACT

Sustainability is a state of affairs and sustainable development is a process of regulating action, both terms must not be
used synonymously. This article discusses the framework conditions for the regulation of action for ecological economics
(resource economics) in forestry. The framework conditions of the activity influence the degree of consciousness of the
psychological regulatory characteristics of Sustainable development. The complexity of the development of nature is
unknown in many respects. Therefore, the previous types of use in forestry do not justice to this complexity. An analysis
of the complexity mentioned and a foundation of suitable modes use based on this is expedient. This requires conscious
reflection. The aim is to present and understand sustainable development within the framework of the action theory de-
veloped by Winfried Hacker.

Keywords
Regulation of action versus sustainable development — Resource Economics — capable of consciousness versus requiring
consciousness

1 Einleitung zu wiirdigen und herauszuheben. Seine Theorie der

Handlungsregulation hat nicht nur den Autor, sondern

Wir nehmen den sehr erfreulichen 90. Geburtstag von
Winfried Hacker zum Anlass fiir diesen Beitrag. Es ist
uns eine Verpflichtung, seine Arbeiten als ,kdmpferi-
scher“ Wissenschaftler und umsorgender Pddagoge,
insbesondere im isolierten Raum der ehemaligen DDR

' Hommage fiir Herrn Prof. Hacker.

2024 — innsbruck university press, Innshruck

auch Generationen herausgefordert, sich griindlich
mit Arbeitspsychologie zu befassen und dadurch de-
ren Uberlegungen konzeptionell und methodisch zu
pragen. Diese Uberlegungen haben sich in neuester
Zeit in Richtung der Wirtschaftssektoren verschoben
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und damit die verschiedenen Tétigkeiten in diesem
Bereich mit seinen unterschiedlichen psychischen An-
forderungen beleuchtet.

Die Betrachtungen von Winfried Hacker zur psy-
chischen Handlungsregulation von Arbeitstitigkeiten
sollen fiir den Bereich der 6kologischen Okonomik
(Ressourcentkonomik) vorgestellt werden.

Wir verwenden hier ausdriicklich nicht den in-
flationdr verwendeten Begriff der Nachhaltigkeit.
Nachhaltigkeit ist teleonomisch gesehen kein Pro-
zess, sondern ein Zustand, der mit der gleichzeitigen
Verfolgung wirtschaftsorientierter, 6kologischer und
gesellschaftlicher Zwecke dauerhaft angestrebt wird.
Der Begriff ,Nachhaltige Entwicklung® ist ein teleo-
nomischer Begriff, der die Handlung als intentionalen
Prozess beschreibt. Handlung ist ein bewusstes zielge-
richtetes Verhalten und des gleichzeitig ablaufenden
Prozesses, der hierarchisch bzw. heterarchisch struk-
turiert ist sowie durch die zyklische Organisation der
Handlungsbestandteile zur Erfiillung der tibernomme-
nen Aufgabe der Nachhaltigen Entwicklung beitragt.

Wir unterscheiden hier streng zwischen funktio-
nalen Eigenschaften und der Teleonomie bzw. Zielge-
richtetheit von Handlungsregulation.

Kurz: Nachhaltigkeit ist ein Zustand und Nach-
haltige Entwicklung ein Prozess der Handlungsregu-
lation, beide Begriffe diirfen nicht synonym verwendet
werden.

Nachhaltige Entwicklung wird in der Volkswirt-
schaft, auf die wir uns in diesem Beitrag beschrinken
wollen, in den Modellen:

a) Der Konjunkturtheorie,

b) der 6konomischen Theorie regenerativer natiirli-
cher Ressourcen (Ressourcendkonomik),

¢) der Innovationsokonomik und

d) der Regionalékonomik und Siedlungsgeographie

diskutiert. Zur Vermeidung einer ausufernden begriff-
lichen Definition betrachten wir nur die Ressourcen-
0konomik.

Die psychischen Regulationsmerkmale in der
Ressourcendkonomik sind durch die folgenden Rah-
menbedingungen mit den Uberlegungen zur Nachhal-
tigen Entwicklung verbunden. Zu ihnen gehoren:

a) Die GesetzméiBigkeiten fiir Nachhaltige Entwick-
lung,
b) die Funktionsaufteilung zwischen Okologie und

Okonomie und
c¢) die Zielsetzung der Nachhaltigen Entwicklung.

Die dazu notwendigen Regulationsgrundlagen von Ha-
cker und Richter (2006), Rasmussen (1986) und Searle
(2006) haben wir tabellarisch zu einer begrifflichen
und inhaltlichen Ubersicht zusammengefasst.

Diese Tabelle verwendet die Hierarchie bzw. He-
terarchie von Riickkopplungs-Mechanismen. Dabei

Tabelle 1: Hierarische und heterarische Verschachtelung der unterschiedlichen Ebenen der Handlungsregulation, deren
Handlungsphasen eine Regelkreis- oder zyklische Struktur haben (Hoensch, 2019, 2022).

Ebenen der Handlungsregulation
Hacker und Richter, 2006 Rasmussen, 1986 Searle, 2006
Ebenen der Psychischen Analyse und | Aktionspro- Ebenen der Analyse und | Aktions-Pro- | Beschreibt
Handlungsregulation interne Re- gramme kognitiven interne Re- gramme das bewusste
. préasentation | (DANN) Inanspruch- | priasentation | (DANN) Befolgen
Bewusstheit | Ebenen der Si " . . . _
er Situation nahme der Situation einer kausa
Tatigkeits- Tatigkeits- len Regel als
Bedingungen bedingungen regelbefol-
(WENN) (WENN) gendes Ver-
Bewusst- Intellektuelle | Intellektuelle | Strategien, Wissens- Neuartige Bewusste gf;tﬁg’ggf mit
seins- Regulation Analyse Pline basiert Situation analytische Vi
L erhalaten
pflichtig Prozesse und lei
X eiten kann,
gespeichertes
Wissen muss der
Handelnde
Bewusst- Wissensba- Wahrnehmen | Handlungs- Regeslbasiert | Vertraute Bewusstes sie freiwillig
seinsfahig sierte Regu- | von Situati- schemata Probleme, Verhalten bei | befolgen
aber nicht lation ons-Merk- Losung bekannten konnen.
bewusst- malen/Abruf mittels ge- Situationen
seins- (expliziten speicherter
pflichtig Wissens) Regeln
Nichtbe- Automatisier- | Aufnehmen Automati- Fertigkeits- Gespeicherte | Analoge
wusstseins- te/automati- | kinéstheti- scher/auto- basiert Muster aus Strukturen
fahig sche (sensu- | scher Signa- | matisierte vorprogram- | in raumzeit-
motorische le/Breitstel- (motorische) mierten An- | lichen Funk-
Regulation) len impliziten | Programm weisungen tionsbrerei-
Wissens chen
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verstehen wir unter Hierarchie einen ,bottom-up“-
Prozess und unter Heterarchie einen ,top-down“-Pro-
zess, also gegenldufige Wirkmechanismen.

Ressourcenokonomik

Wir unterscheiden zwischen Okonomie und Okono-
mik. Okonomie ist das Prinzip der Wirtschaftlichkeit,
der sparsame Umgang mit Ressourcen, die Bedingung
fiir die Handlungsregulation. Okonomik sind Metho-
den der dynamischen Betrachtungsweise oder Analy-
se der Okonomie, die Ebenen der Handlungsregula-
tion.

Die Ressourcendkonomik beziehen wir auf das
System Wald (althochdeutsch ,nicht bebautes Land®),
natiirliche Lebensgemeinschaft und Okosystem von
dicht stehenden Bdumen mit spezieller Tier- und
Pflanzenwelt sowie mit besonderen Klima- und Bo-
denbedingungen. Der Wald gewinnt immer stirkere
Bedeutung als Faktor zur Sicherung der natiirlichen
Lebensgrundlagen und der Erholung der Bevilke-
rung. Zu den hierarchischen Funktionen des Waldes
gehort hauptsédchlich die Speicherung von Sonnen-
energie in Biomasse. Zu den heterarischen Funktio-
nen werden der Schutz des Bodens vor Erosion und
die Umwandlung zu Humus betrachtet, also zwei sich
gegenseitig bedingende Wirkmechanismen.

Die Diskussion der Ressourcendkonomik hat
bereits friith begonnen und geht auf das prominente
Beispiel zuriick, das im 6ffentlichen Diskurs iibergrei-
fend akzeptiert ist. So besagt die Strategie in der Forst-
wirtschaft nach dem Oberhauptmann HannB Carl von
Carlowitz (1645 - 1774), dass in einem bewirtschaf-
teten Wald nur so viel an Holz entnommen werden
darf, als wieder nachwiéchst. Er prigte in seinem 1715
auf der Leipziger Ostermesse verdffentlichten Werk:
Loylviacultura oeconomica oder hauswirtschaftliche
Nachricht und NaturgeméBe Anweisung zur Wilden-
Baum-Zucht“ erstmals den Begriff der Nachhaltigkeit
in der Waldbewirtschaftung. Von Carlowitz fragte, ,,...
wie eine sothane (solche) Conversation und Anbau
des Holzes anzustellen / daB es eine continuierliche
bestdndige und nachhaltige Nutzung gebe / weiln es
eine unentbehrliche Sache ist / ohne welche das Land
in seinem Essen (Sein) nicht bleiben mag.“

Die von Carl von Carlowitz aufgestellte Stra-
tegie bedingt die Rahmenbedingungen der Hand-
lungsregulation fiir 6kologische Okonomie (Res-
sourcendkonomik) in der Forstwirtschaft. Diese
Rahmenbedingungen der Tétigkeit charakterisieren
die Bewusstseinsgrundlagen fiir die folgenden psychi-
schen Regulationsmerkmale der Nachhaltigen Ent-
wicklung in der Forstwirtschaft:

a) Das biologische Gesetz der Foto-Synthese ist eine

Bedingung, der die Handlungsregulation der

Waldbewirtschaftung nach von Carlowitz Rech-
nung zu tragen hat.

b) Daraus ergibt sich die Aufteilung der Tétigkeiten
als Funktionsteilung zwischen Menschen und
Natur.

¢) Durch die Entflechtung der Funktions- und Ar-
beitsteilung zwischen Natur und Mensch entsteht
Entscheidungsspielraum, der durch selbstgesetz-
te Ziele genutzt werden kann.

Die biologische GesetzmaéaBigkeit ist keine Gesetz-
maéabigkeit, die das Wesen der Handlungsregulation
determiniert.

Die Funktionsaufteilung legt fest, was die Natur
von sich aus tut und sie kann sich nicht dagegen weh-
ren, ob/wie der Mensch eingreift. Aus dieser Auftei-
lung folgt dann, welche Optionen fiir die Handlung
bestehen.

Die Methoden der Waldwirtschaft bestimmen mit
den Ebenen der Handlungsregulation den Entschei-
dungsspielraum und damit die dynamischen Prozesse
der Okonomik. Die Klirung eines genauen Tatigkeits-
zieles ist ein Teil der Téatigkeit, deren Schritte darin be-
stehen, verschiedene alternative Ziele zu formulieren
und dann eine Entscheidung zu treffen, welche dieser
Zieloptionen die weitere Téatigkeit leiten soll.

Wiélder wachsen langsam. Ihre Entwicklungs-
zeiten liegen mindestens eine ganze Grofenordnung
uber der Lebenserwartung des Menschen. Zu un-
serem Lebensende sind in der Regel Wilder, die zu
unserer Geburt gepflanzt wurden noch nicht ,ernte-
reif.“ ,Verzogerungszeiten“ im Aufbau von Pflanzen-
masse sind fiir Verbraucher, wie Tiere und Menschen
existentiell. Die Festlegung von Zielen der Tétigkeit,
also Entscheidungen, werden erst durch Forcierung
und Verzogerung der dynamischen der Nutzung des
Einschlags moglich. Dazu wird Zeit benotigt, weil die
Fotosynthese mit der weiteren Umformung der Erst-
produkte zu stabileren Stoffen und mit Wachstum
verbunden ist. Dieser Prozess vergrofert die Zeitver-
zogerung und damit den Entscheidungsspielraum so-
wie die Nutzungsrate. Diese Feststellung gilt auch vice
versa.

Dies ist wichtig fiir das Verstidndnis, dass das
Gleichgewicht in der Forstwirtschaft (Naturhaus-
halt) keineswegs den Idealzustand darstellt, der an-
zustreben ist. Zyklische Verdnderungen gehdren zu
den wichtigsten Rahmenbedingen der psychischen
Handlungsregulation. Alles in der Natur erfolgt aus
den zyklischen Schwankungen heraus. Das Wetter,
der Wasserkreislauf, selbst unser Leben muss sich im
Nichtgleichgewichtszustand befinden, alles andere
bedeutet den Tod durch Entropie (Hoensch, 2023).

Schon seit der Eiszeit, also lange vor der Aufstel-
lung der Strategie von Carl von Carlowitz zur nachhal-
tigen Bewirtschaftung der Forstwirtschaft, haben die
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Menschen ihre Lebensbedingungen auf der Erde ver-
dndert, indem sie das Gleichgewicht zwischen Wald
und Wiese/Nutzfliche durch die Nutzung des Waldes
verdndert haben. Die Menschen haben durch Abhol-
zen und Wieder-aufwachsen-Lassen diesen Rhythmus
in wenigen Jahrzehnten wiederholt. Dies geschah,
weil die damalige Bevolkerung einfach zu arm war
und es sich nicht leisten konnte, ldnger auf neues Holz
zu warten. Sie mussten zwangsweise Okonomisch,
also nicht ressourcenschonend handeln.

2  Nachhaltige Entwicklung

Nachhaltige Entwicklung setzt voraus, dass die
Menschheit das stabile Ungleichgewicht als Lebens-
grundlage akzeptiert. Ungleichgewicht entsteht durch
den Wechsel von Waldwirtschaft (Einschlag) und Ru-
hezeiten (Natur). Sobald sich ein Gleichgewicht zwi-
schen sich selbst iiberlassenem Wachstum (Natur)
und der Nutzung einstellt, nimmt die Humusbildung
des Bodens nicht mehr zu, sondern eher ab, weil die
Dauernutzung zumindest zur zeitweiligeren Ubernut-
zung fithrt. Dies finden wir in der mittelalterlichen
Brandrodung bestitigt, um Siedlungsraum zu schaffen
und Ackerbau- und Viehzucht zu ermdoglichen.

Die Akzeptanz der Ergebnisse solcher Prozesse
ist das Ergebnis eines Lehr- und Lernprozesses auf
der Basis fundierter Erkenntnisse, zu denen auch Er-
kenntnisse tiber Unzuldnglichkeiten menschlichen
Denkens und Entscheidens gehoren. Diese Akzeptanz
ist fiir die psychische Handlungsregulation hinsicht-
lich Zielgerichtetheit und hierarchischer Organisa-
tion der Handlungskomponenten entsprechend dem
Entscheidungsspielraum zu nutzen. Die Akteure ver-
fiigen héufig tiber kein 6kologisch fundiertes Modell,
also Modelle, die auf 6kologischem Wissen basieren.
Sie sind aber michtige Werkzeuge zum Verstindnis
von Okosystemen, Verhalten und als Werkzeuge bei
der Festlegung von Forschungspriorititen. Das Wis-
sen in einer Entscheidungssituation kann qualitativ
oder semi-quantitativ sein, hat sich aber dennoch
als wichtig fiir Okosystemtheorien und ein besseres
Umweltmanagement erwiesen. Je unitibersichtlicher
die Entscheidungssituation ist, umso mehr folgt das
Verhalten allgemeineren Strategien, die in der Kom-
plexitiit, Neuartigkeit und (Un-) Ubersichtlichkeit der
Handlungssituation als hilfreich angesehen werden.
Dabei werden die Zahl der Faktoren und der Verbin-
dungen einschlieBllich der Riickkopplungen sowie
auch die Lang- oder Kurzfristigkeit, mit der die Fak-
toren in Verbindung stehen und so gemeinsam mit
anderen Faktoren ihre Wirkung entfalten, gegenein-
ander abgewogen.

Menschen sind begrenzt rationale Wesen, sie
suchen nach stimmigen Erkldrungen. Das kann gut

gehen, wenn die Erklarung der wesentlichen Fakto-
ren oder Wechselwirkungen die Situation richtig er-
fasst. Es geht daneben, wenn Vereinfachungen oder
Verzerrung, die mit dem Begriff ,heuristic and biases“
bspw. von Kahneman, Tversky eingefiihrt wurden, der
Handlung zugrunde liegen.

In neuartigen Situationen ist ein bewusstseins-
pflichtiges Vorgehen unausweichlich. Dieses kann aus
riickschauender oder aus der Sicht der teilnehmenden
Beobachtung durch die angesprochenen Verzerrun-
gen verfélscht sein. Einer Analyse im Einzelfall bleibt
es vorbehalten, zu kldren, ob die Handlungsregulation
auf die bewusstseinsfiahige aber nicht bewusstseins-
pflichtige Ebene ,heruntergezogen“ wurde. Wenn die
Situation aufgrund eines nichtbewusstseinsfiahigen
Fehlers eindeutig ist, dann erfolgte die Handlung auf
der bewusstseinsfihigen aber nicht bewusstseins-
pflichtigen Ebene der Handlungsregulation.

Allgemeiner: Die Wissensbeschrankung der Ak-
teure fithrt zu der Annahme, dass die Nutzenmaximie-
rung in Form des iiberbordenden Einschlags, die zu
erwartende Strategie ist und damit von bewusstseins-
fahigem aber nicht bewusstseinspflichtigem Verhalten
ausgegangen werden kann.

Weiterhin ist unbekannt, wie sich die Akteure ver-
halten werden und auf welche Wachstumsparameter
sie sich eingestellt haben. Anstatt optimale Einschlag-
mengen zu berechnen, wird nicht bewusstseinspflich-
tigem Verhalten gefolgt. Erzielte Einkiinfte werden in
Bezug zum erwiinschten Gewinn gesetzt. Die Gewinn-
vorstellung wird in Beziehung zum Einschlag gesetzt.
Diese Handlungsregulation greift damit die psycho-
logische Erkenntnis auf, dass die Motivation zu einer
Verhaltensédnderung an den Grad der Erfiillung eines
Anspruchsniveaus gebunden ist. Mit dieser Hand-
lungsregulation kommen die Akteure dem 6konomi-
schen Modell der vollstindigen Konkurrenz sehr nah.
Dieses Marktmodell wird nicht von den Marktteilneh-
mern, sondern durch den Marktprozess bzw. Preisme-
chanismus gebildet. Auf diesen Marktmechanismus
wird mit bewusstseinsfahigem, aber nicht bewusst-
seinspflichtig reagiert. Das Gleichgewicht der Forst-
wirtschaft wird entsprechend dem Anspruchsniveau
der Akteure unterschiedlich schnell erreicht. Damit
werden verschiedene Elemente beschridnkter Rationa-
litdt in die Ressourcennutzung eingefiihrt. Die Akteure
sind nicht vollstindig tiber die fiir sie relevanten Ein-
flussgrofien informiert. Zusétzlich sind die Akteure in
ihren kognitiven Fahigkeiten begrenzt, weil nicht an-
genommen werden kann, dass die Schwankungsbreite
der Parameter fiir die Ressourcenentwicklung tiber
den Zeitverlauf erlernbar ist.

Angesichts Wissenslage
sich die Akteure in ihrer Handlungsregulation fiir
die Gewinnerwartung. Als Konsequenz daraus und
dem unterschiedlichen Anspruchsniveau der Akteu-

dieser entscheiden
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re existieren unterschiedliche Gleichgewichtslagen
in verschiedenen Bereichen. In der hier diskutierten
Forstwirtschaft konnen Baume und Wilder nur durch
Wachstum Kohlendioxid aufnehmen und Sauerstoff
im Gegenzug wieder abgeben. Die dabei entstandenen
Kohlenstoffverbindungen werden im Wesentlichen im
Holz gespeichert. Werden Wilder gerodet, werden die
entsprechenden Mengen an gespeichertem Kohlendi-
oxid schlagartig frei, eine neue Gleichgewichtslage ist
vorhanden. Durch die Reflexion dieser Unterschiede
entstehen Nutzungszyklen, die fast ausschliefllich 6ko-
nomisch determiniert sind. Die Akteure befolgen mit
ihren Handlungsregulationen, ohne dies zu reflektie-
ren, eine Strategie, die moglicherweise 6konomische
und / oder 6kologische Chancen ungenutzt lisst. Be-
wusstseinsfihiges, aber nicht bewusstseinspflichtiges
Verhalten kann unter diesen Unsicherheiten als plau-
sibel angenommen werden. Die Akteure besitzen die
Moglichkeit, die Strategie dieses Verhaltens selbstkri-
tisch zu tiberpriifen und damit eine hohere Rationali-
tit auf der Ebene der Bewusstseinspflicht zu erlangen.
Dazu bedarf es eines Anstofles von aulien.

Dieser kann darin bestehen, zu erkennen, dass
jede Ebene der psychischen Handlungsregulation ihre
eigene Charakteristik hat, die in einem engen Zusam-
menhang mit der darunter und dariiber liegenden
Ebene steht.

Oder anders gewendet; wir konnen die Eigen-
schaften von Wasser (H,0) nicht bestimmen, wenn wir
nur die Eigenschaften von Wasserstoff und Sauerstoff
kennen. Ubertragen auf die Nachhaltige Entwicklung
eines Okosystems, die wir nicht determinieren kén-
nen, wenn wir nur die Bevolkerungsentwicklung als
Parameter betrachten. Wir miissen auch den Wald in
seiner Gesamtheit ebenso wie die Bdume als Indivi-
duen betrachten. Diese wichtige Generalisierung geht
auf Feibleman (1968) zuriick.

Dazu ist es notwendig, dass die Akteure ihre Nut-
zungsaktivitdten in Reaktion auf die Verdnderungen
im natirlichen System anpassen und nicht weiterhin
ihren bewusstseinsfihigen, aber nicht bewusstsein-
spflichtigen Entscheidungen folgen, die allein schon
durch den zeitlichen Ablauf des Naturgeschehens kei-
ne Beriicksichtigung finden kénnen.

Um sich von der bewusstseinsfdhigen aber nicht
bewusstseinspflichtigen Handlungsregulation zu 16-
sen, miisste eine Evolution der Handlungsregulati-
on, zumindest im Bereich der Ressourcendkonomie,
durch Bildung angestof3en werden.

Dafiir eignet sich der Ansatz von Winfried Hacker
hervorragend, insbesondere deswegen, weil damit
Nachhaltige Entwicklung systematisch beschrieben
werden kann.

Die Uberlegungen von Carlowitz sind darauf aus-
gerichtet, den Bestand des Waldes zu erhalten. Fiir die
dazu korrespondierenden Handlungen wére es wich-

tig, die Rahmenbedingungen der psychischen Tétig-
keit festzulegen.

Der Gedanke der kurzfristigen 6konomischen
Nutzenmaximierung fiihrt zur 0©kologischen Zer-
storung (Waldsterben).

Es sollte angestrebt werden, die Nachhaltige Ent-
wicklung im Rahmen der von Winfried Hacker ent-
wickelten Handlungstheorie darzustellen und zu ver-
stehen.

Nachhaltige Entwicklung erfordert ein Bil-
dungsprogramm, das ebenfalls mit Winfried Hacker
beschrieben werden kann. Eine Nachhaltige Ent-
wicklung muss zu einer bewusstseinspflichtigen
Handlungstheorie fiihren. Entscheidungstriager, Leh-
rer Schiiler und die Offentlichkeit miissen durch ge-
eignete Kenntnisvermittlung diese Vorgehensweise so
vermittelt bekommen, dass die Handlungsregulation
auf der nichtbewusstseinsfihigen Ebene erfolgt, dhn-
lich dem Verhalten im Strallenverkehr.
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Urspriinglich hatte Diversity Management das Ziel,
Ungleichheiten zwischen Beschiftigten, die sich an-
hand soziodemografischer Merkmale unterschei-
den, zu reduzieren oder idealerweise zu eliminieren
(Vedder, 2006). Inzwischen hat sich Diversity Ma-
nagement aber zu einem strategischen Ansatz entwi-
ckelt, der individuelle Charakteristika im Sinne un-
ternehmerischer Ziele nutzen méchte (ebd.). In der
rezensierten Forschungsarbeit greift Johanna Degen
diesen Konflikt zwischen dem urspriinglichen deon-
tologischen Gerechtigkeitsanspruch und dem utilita-
ristischen Verwertungsgedanken auf. Dabei stellt sie
die Frage, was Diversity Management ist und welche
Versprechen es einlosen kann.

Sie beleuchtet zunidchst die Einverleibung von
Diversity Management in Management und Marke-
ting. Aufgrund dieser Entwicklung verharre Diver-
sity Management in einer Ambivalenz zwischen ori-
gindrem Gerechtigkeitsanspruch und kapitalistischer
Verwertungslogik. Um diese Ambivalenz aus Subjekt-
perspektive zu beleuchten, erginzt Degen Klassiker
der Sozialpsychologie (z. B. Social Identity Approach;
Tajfel & Turner, 1979) um verschiedene Werke der
kritischen Psychologie und deren Umfeld. Aus Werken
der Frankfurter Schule leitet sie die Dualismen von
Subjekt und Objekt sowie von Individuum und Gesell-
schaft ab. Nach machttheoretischen Uberlegungen mit
Fokus auf Bourdieu (1979 / 1987) und Foucault (2008)
setzt sich Degen das Ziel, integrative Zusammenhénge
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und Widerspriiche zu betrachten und Machtverhalt-
nisse sowie eigene wissenschaftliche Pramissen zu
hinterfragen (Markard, 2016).

Diese Haltung spiegelt sich in der Beschreibung
der Forschungsmethoden wider, die fiir Studieren-
de oder Anfianger:innen der qualitativen Forschung
aufgrund der hohen Nachvollziehbarkeit sehr lehr-
reich sein diirfte. Um den zuvor beschriebenen
Dualismus zwischen Subjekt und Objekt zu {iiber-
winden, bedient sich Degen der dokumentarischen
Methode. Bei der Auswahl der Interviewten fiir die
Expert:inneninterviews konzentriert sie sich aufgrund
des Begriffs Diversity Management auf die obere
Managementebene. SchlieB3lich erweitert sie die Stich-
probe um Diversity-Management-Beauftragte, Hu-
man-Resource-Manager:innen, Studierende, Arbeits-
lose und Angestellte, was ihr ein breites Spektrum an
Einblicken und Perspektiven bietet.

Die Zitate im Ergebnisteil demonstrieren, dass
Degen eine Atmosphére schaffen konnte, in der
die Interviewten offen tiber ihre Erfahrungen mit
Diversity Management berichten. Degen identifiziert
drei Typen, die sich dem Management (Typ 1), dem
Nachwuchs (Typ 2) oder dem Diversity Management
(Typ 3) zuordnen lassen. Diese unterscheiden sich
hinsichtlich ihrer Werteorientierung und ihres Er-
lebens von Diversity Management. Wahrend Typ 1
und 2 Wirtschaftskriterien betonen, orientiert sich Typ
5 primédr an sozialen Aspekten und arbeitet meist im
Diversity Management oder angrenzenden Bereichen
wie dem Human Resource Managment. Typ 1 und 2
dhneln sich in ihrer Skepsis gegeniiber Diversity Ma-
nagement, begriinden diese aber unterschiedlich. Typ
1 zufolge, fungiere Diversity Management als Token,
weshalb dieser Typ Diversity Management tendenzi-
ell bekdmpfe. Dagegen interpretiere Typ 2 Diversity
Management als umgekehrte Diskriminierung (Be-
nachteiligung von gesellschaftlich sonst privilegierten
Gruppen) und versuche eigene Nachteile durch Leis-
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tung zu kompensieren, anstatt sich auf Diversity-Ma-
nagement-MaBnahmen zu verlassen. Trotz verstarkter
Offenheit gegentiber Diversity Management versucht
Typ 3 das Konzept mit 6konomischen Kriterien in Ein-
klang zu bringen.

An diesen Konflikt, der sowohl Diversity Manage-
ment als auch Arbeitspsychologie betrifft, kniipft
Degen in der Diskussion erneut an. Der Konflikt
zwischen Kkapitalistischer Verwertungslogik und hu-
manistischen Werten (Weber, 2018) sei fiir Subjekte
anhand der Grenzen von Diversity Management er-
lebbar. So wire Beteiligung am Kapital notwendig, um
tatsdchlich Gerechtigkeit zu erlangen (Marx, 1867 /
1962). Auf organisationaler Ebene identifizieren sich
Typ 1 und 2 als Gegenpol zum Diversity Mangement
und werten dessen Akteur:innen (Typ 3) ab. Diese
wiederum versuchen ihre Themen nahezu erfolglos
zu vermitteln. AnschlieBend hebt Degen die Diskus-
sion auf die gesellschaftliche Ebene und verweist auf
die symbolische Rolle von Diversity Management. Die-
se symbolische Rolle vertiefe die Spaltung zwischen
Gegner:innen und Befiirworter:innen, stabilisiere die
kapitalistische Verwertungslogik und verschleiere
damit den eigentlichen Ursprung sozialer Ungleich-
heiten.

Daher erscheinen tiefgreifende gesellschaftliche
Verdnderungen notwendig, um Ungleichheiten zu
eliminieren. Obwohl Degen die Rolle des Kollektivs
diskutiert, betont sie vor allem die Stellung des Indi-
viduums in solchen Verdnderungsprozessen. Diese
Perspektiven schlieBen sich nicht zwangsldufig aus.
Dennoch hitte eine ausfiihrlichere Diskussion einen
tieferen Einstieg in Aspekte wie die Frage nach Re-
form oder Revolution ermoglicht. AbschlieBend setzt
Degen sich mit der Not von Subjekten im Umgang mit
Diversity Management auseinander. Moglicherwei-
se hat sie diesen Schluss auch bewusst mit Fokus auf
eher individuelle Léosungen gewdéhlt, um die Situation
der Subjekte in einer zunehmend neoliberalen indivi-
dualistischen Gesellschaft zu untermauern.

Insgesamt leistet Unmasking Diversity Manage-
ment einen wichtigen Beitrag zur aktuellen Debatte
um herrschende Antidiskriminierungsmafinahmen.
Ahnlich wie Mendivil und Sarbo (2022) zeigt Degen,
dass symbolische Verdnderungen nicht ausreichen,
um Machtverhéltnisse tiefgreifend zu transformieren.
Die Arbeit verdeutlicht anhand eines einer vielfalti-
gen Stichprobe, dass Diversity Management Gleich-
berechtigung nicht erreicht. Obwohl eine stdrkere
Differenzierung zwischen gesellschaftlicher und orga-
nisationaler Ebene die Einordnung der verschiedenen
Implikationen erleichtert hitte, zeigen die Zitate, dass
eine solche Unterscheidung aus Subjektperspektive
nicht moglich wire, was diesen Kritikpunkt relativiert.
SchlieBlich eignet sich die Arbeit aufgrund von Degens
Fahigkeit, komplexe Methoden anhand lebhafter Bei-

spiele zu erkldren, stellenweise gut fiir Lehrzwecke.
Dartiber hinaus bietet sie einige Anhaltspunkte fiir
zukiinftige Forschung, wie beispielsweise die Rolle
der Subjektwissenschaft im Kontext von Diversity Ma-
nagement.
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