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Abstract

Background

The nurse shortage is an increasing problem wodewivhich has significant impact

on quality of care and patient safety. It has besported that most industrialized
countries in America and Europe are or will beriganursing shortages. However, the
nurse shortage happens not only in developed deantbut also in developing

countries, such as in China. In addition, the maéonal East-West migration of

nurses makes the situation worse in the less desdland developing countries. On
the other hand, the premature departure incredmedoss of nursing staff. What

makes the nurses want to leave their profession?

Objectives

This study was to examine the impact of two estakll models of psychosocial
stress at work (i.e. Job Strain model and Effonv&e Imbalance model), together
with job alternatives in labor market (employmergportunity) and individual
resources (including age and health), on the neleleloped intention to leave the
nursing profession, using a prospective designnohternational comparative study,
the Nurses’ Early Exit (NEXT) Study.

Methods

7990 registered female nurses working in hospfitals eight countries (Germany,
Italy. France, the Netherlands, Belgium, Polandyv&kia, and China) who did not
have intention to leave the nursing profession latLbaseline were followed up one
year, the logistic regression at both individualeleand country level (multilevel

modeling) was applied for data analyses.

Results

Generally, in the Netherlands and Belgium (the alesdemocratic European regime),
nurses had lowest work stress, highest employmgmartunity, best health condition,
and lowest ITL; in Poland and Slovakia (the postiomnist European regime),
nurses reported highest work stress, lowest empayropportunity, worst health
condition, and relative low ITL; while nurses froBermany, France, and ltaly (the
conservative-corporatist European regime) and Chamh relative high work stress,
relative high employment opportunity, relative gdasghlth condition, and highest ITL.
After controlling the differences between countrigswas found that young age,
being single, poor health, effort-reward imbalanmed employment opportunity all



significantly predicted an elevated risk of ITL. bountry-specific analyses, the
obvious divergence was observed. In the post-comshiliuropean regime, nurses
had to stay at their current profession due to laickmployment opportunity in the
market (so-called ‘locked-in’ situation); nursesrr the social-democratic European
regime, in contrast, reported good quality of psygdtial working conditions with
easily available employment opportunity, thus weakg a link between stressful
work and ITL; while in the conservative-corpora&iropean regime and China, both
work stress and poor health contributed to nurd&s. Notably, effort-reward
imbalance played an important role in explaining phemature departure in nurses.

Conclusions
Findings suggest that improving the psychosociakvemvironment and health status

may be helpful in retaining nurses, and conseqyetaWwards tackling nursing
shortage internationally.

Key words: Risk factors; Work stress; Employmenpapunity; Self-rated health;
Intention to leave; Nursing shortage; Internatiac@hparison; Longitudinal study



Zusammenfassung

Hintergrund

Der Mangel an Pflegekraften entwickelt sich weltweu einem immer grol3er
werdenden Problem, das erhebliche Auswirkungeri@uicherheit und die Qualitat
der Versorgung der Patienten hat. Es hat sich ggzelass die meisten
industrialisierten Lander in Amerika und Europa wsnem Mangel an Pflegepersonal
betroffen sind oder sein werden. Jedoch sind mint Industrielander von einem
Mangel an Pflegepersonal betroffen sondern auclv@tdnlandern, wie z. B. China.
Dariber hinaus wird die Situation in den Entwicldatandern durch die
internationale Ost-West-Migration von Pflegekréaftearschlimmert. Andererseits
erhoht der vorzeitige Berufsausstieg den MangePfiegepersonal. Was bewegt die
Pflegekrafte zur vorzeitigen Berufsaufgabe?

Ziele

Diese Studie untersuchte anhand eines prospekidesigns an einer internationalen
Vergleichsstudie, der Nurses” Early Exit (NEXT) tud@Be, die Auswirkung von zwei
fundierten  psychosozialen  Stressmodellen  bei  der beiér (d. h.
Arbeitsbelastungs-Modell und Effort-Reward Imbakhodell) in Verbindung mit
Beschéftigungsalternativen auf dem Arbeitsmarkt s@Béftigungschancen) und
individuellen Ressourcen (wie Alter und Gesundheitf die sich entwickelnde
Absicht, den Pflegeberuf zu verlassen.

Methoden

7990 beschaftigte weibliche Pflegekréafte, die imnamtenhdusern in acht Landern
(Deutschland, Italien, Frankreich, den NiederlandBelgien, Polen, der Slowakei

und China) tatig waren und bei der ErstbefragungekeAbsicht zeigten den

Pflegeberuf zu verlassen, wurden ein Jahr spateuebefragt.

Fur die Analyse der Daten wurden logistische Regpesn auf beiden Ebenen, auf
individueller und Landerebene (Mehrebenenmodehgeaandt.

Ergebnisse

Im Allgemeinen haben Pflegekrafte in den Niedertandund in Belgien
(sozialdemokratische europaische Regierungsformiemiedrigste Arbeitsbelastung,
die groten Beschéaftigungschancen, den besten @esitszustand und die
niedrigsten Auspragungen, den Beruf zu verlassenPdlen und der Slowakei
(postkommunistische europaische Regierungsformemictieten die Pflegekrafte



Uber die hochste Arbeitsbelastung, die niedrigsBeschaftigungschancen, den
schlechtesten Gesundheitszustand und Uber rela¢igirige Auspragungen, den
Pflegeberuf zu verlassen. Wéahrend Pflegekréafte estschland, Frankreich und
Italien (konservative europaische Regierungsfornsanwyie China eine relativ hohe
Arbeitsbelastung, relativ hohe Beschaftigungschanceinen relativ guten
Gesundheitszustand und den hdchsten Anteil vongétiden aufweisen, die den
Beruf verlassen mdchten. Nach der Kontrolle deretsdahiede zwischen den Landern
wurde festgestellt, dass ein junges Lebensaltemgl&iDasein, schlechter
Gesundheitszustand, Ungleichgewicht zwischen Ashaftvand und Belohnung
sowie Beschéftigungschancen signifikante Faktaneser Vorhersage fir ein erhohtes
Risiko fur den Berufsausstieg darstellen. In |&sdezifischen Analysen wurde die
offensichtliche Divergenz beobachtet. In den pasthmnistischen europaischen
Landern mussten die Pflegekrafte in dem ausgeuBtmf bleiben, weil es an
Beschaftigungsalternativen auf dem  Arbeitsmarkt Itéeh (so genannte
"locked-in"-Situation); Pflegekrafte aus sozialddmatisch regierten europaischen
Landern hingegen berichteten von einer guten Cualder psychosozialen
Arbeitsbedingungen mit hohen Beschaftigungschanaseelche die Verbindung
zwischen hoher Arbeitsbelastung und dem Wunsch, Beruf zu verlassen
abschwachen. In den konservativ regierten europamnstandern und China trugen
sowohl die Arbeitsbelastung als auch ein schleddesundheitszustand dazu bei, den
Pflegeberuf zu verlassen. Bemerkenswert ist, dass Wdhgleichgewicht zwischen
Arbeitsleistung und Entlohnung eine wichtige Rdl&2 der Erklarung des vorzeitigen
Berufsausstiegs von Pflegekréften spielte.

Schlussfolgerungen

Die Ergebnisse legen nahe, dass die Verbesserung pdgchosozialen
Arbeitsumgebung und des Gesundheitszustandesidhifsein kann, um Pflegekrafte
zu halten und folglich den internationalen MangePdlegekraften zu bewaltigen.

Schlusselworte

Risikofaktoren; Arbeitsbelastung; Beschéaftigungsciean; subjektiver
Gesundheitszustand; Berufsausstieg; Pflegekraftgehamternationaler Vergleich;
Langsschnittstudie
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1. Introduction

Across western to eastern societies, developedet@loping countries, nursing
shortage and understaffing is an international lerabwith growing concern (West, et
al, 2007), which is indicated with robust evidertcehave significant impact on
quality of care and patient outcomes (such as haislaingth of stay, nosocomial
complications and mortality) (Dall, et al, 2009;r&a et al, 2007; Twigg, et al, 2010).

Theoretically, there are four ways in which the Ipob active nurses might be
increased (Figure 1, Hasselhorn, et al, 2005, 20D%¢ input may be increased by
providing more education facilities at nursing sallso However, currently, it seems
unlikely, that an increase in provision of nursingining alone will solve the future
demands for nursing staff. Among other reasons thisdue to the relative
unattractiveness of the nursing professions to gopeople in many countries.
Another way of increased input would be through ignation of nursing staff from
other countries. Currently nurse migration maintgws in an East-West direction, so
that the input side in low-income countries coyddrhaps, not improve the situation
much. On the output side, raising the retirememt gy be regarded by some as a
solution to the problem of a shortage of nurseswéi@r, in many countries such as
Germany, Italy, and France, there are only a fevgesiwho are still active in their
profession until regular retirement age. As a teskié most effective way of assuring
nursing in the future seems to be to promote ttent®n of existing nursing staff.

input output
education

pool of
active

nurses

Figure 1 Factors increasing and decreasing thegi@etive nurses
(Hasselhorn, et al, 2005, 2006)

Therefore, to response to the undesired situationuosing shortage, while solid
recruitment is needed, healthcare management lptglynore emphasis on retention
as one key strategy to reduce the professionabvem or its predecessor turnover
intention, that is, nurses who (consider to) leauvesing to work in other professions



(Gullatte, et al, 2005). To this end, quality of nwand employment needs to be
critically improved. In order to promote these ajintise availability of detailed
research findings from organizational and occupatisciences seems crucial as they
can guide targeted interventions and the developmiestrategies of organizational
change. A number of studies have been performerkgent years to tackle this
problem by identifying work- and employment-relateéeterminants of nursing
turnover, intention to leave the nursing professiand early exit from the labor
market (Flinkman, et al, 2010; Hayes, et al, 20@@he such investigation, the
Nurses’ Early Exit (NEXT) Study, explicitly addresk the role of adverse work
conditions in explaining professional turnover amention to leave the profession in
a comparative perspective across nursing staff faowariety of countries reaching
from Europe to China (Hasselhorn, et al, 2005gt&l, 2010).



2. Literature Review

2.1. Nursing shortage

Nursing shortage is reported to be an increasimiplem worldwide. In a recent

international survey in 69 countries, 90 out of 1@®%) nursing unions and

organizations reported shortage of nursing perdoané its impact on health care
delivery (Clark, et al, 2003; Lynn, et al, 2005). 2010 it was reported that most
industrialized countries have been facing nursimytages for decades (ICN, 2010).
Estimations from the US Bureau of Labor Statistic2001 indicate that in the USA
more than one million new nurses will be neededhsy year 2010. Shortages are
expected to grow to 30 percent by the year 2020 @wgck, 2003). High-income

countries, such as OECD member countries, are rajgorting nursing shortages
(Simoens, et al, 2005). In a recent report on hesystems, the OECD highlighted
that, “There are increasing concerns about nursihgrtages in many OECD

countries... Nursing shortages are expected to wasehe current workforce ages.”
(OECD, 2004).

According to the World Health Statistics 2006 — WHREe average density of nurses
per 1000 throughout the world is 4.06 (WHO, 2006)most European countries, the
situation looks better than many other countriesydver, a large proportion of nurses
are actually imported from overseas, and the agagged societies also increasing the
needs of nursing in Europe. The nurse shortage emsppot only in developed
countries, but also in developing countries, sucimaChina, whose density of nurses
per 1000 in China is only 1.06, ranking 133 outl8fi. WHO member countries
(WHO, 2006) (Table 1). The Nursing Development PlanChina (2005-2010)
released from the Ministry of Health (2005) indezhtlearly: “the nurse shortage has
great influence on clinical nursing quality and tldevelopment of nursing
workforce.” One of the key aims in the future is ihcrease the number of nursing
positions, and to promote the retention of existingsing staff”.



Table 1 Global Brief Data of Nursing Workforce

Number of nurses  Density of nurses per 1000 irthats

World 16226175 4.06

the Netherlands 221783 13.73 (6th among 191 WH@hee states)
Germany 801677 9.72 (15th)

France 437525 7.24 (32nd)

Slovakia 36569 6.77 (35th)

Belgium 60142 5.83 (42nd)

ltaly 312377 5.44 (45th)

Poland 188898  4.90 (52nd)

China 1349589 1.06 (133rd)

2.2. Nursing shortage and patient safety

Nursing care is an essential part of the healthegstem, which can have great
impact on population health (Dall, et al, 2009).ndsdata from the World Health
Organization (2006) and the United Nations (20€@&re is no doubt that the nursing
density has obvious relation to the life expectaaicirth in eight selected countries.
The general pattern demonstrates three distribugronps: China, Eastern Europe,
and Western Europe, e.g. the higher nursing dertbigylonger life expectancy. For
example, the nursing density in China is only 1p@5 1000, the life expectancy at
birth is as low as 73.0 years; meanwhile, Polistpfeecan live as long as 75.6 years
with 4.90 nurses per 1000; on the other hand, ifieeekpectancy at birth in the
Netherlands is quite high (79.8 years) and theingrdensity is also high (13.73 per
1000).
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Figure 2 Nursing density and life expectancy ahlin selected countries
(BE: Belgium; CN: China, DE: Germany; FR: Franck;ltaly; NL: the Netherlands; PL: Poland;
SLK: Slovakia)

Research on the relation between nursing staffisigoftage and patients’ outcomes
has been conducted intensively in the past dedaleust evidence has found clearly
that there was a 3-12% reduction in adverse outsofimeluding hospital acquired

pneumonia, unplanned extubation, respiratory fajlwardiac arrest and failure to
rescue), shorter length of stay in hospital by 24s3and a 6-16% reduction in the
risk of mortality in patients with higher registdraurse staffing. The findings indicate
that increased nurse staffing in hospitals is aaset with better patient safety

outcomes. Policy makers should take the issuefbisut registered nurses seriously
into account to guarantee patient safety (Chol, @083; Kane, et al, 2007; Meyer, et
al, 2009; Needleman, et al, 2002; Penoyer, 2018jcBay-Akkadechanunt, et al,

2003; Twigg, et al, 2010). In addition, some recstidies indicate that working

conditions of nurses would affect all patient safetitcomes directly (Stone, et al,

2007; Virtanen, et al, 2009), or have indirect effgia decreased nursing staff /
nursing shortage (see above).



2.3. Determinants of nurses’ intention to leaveptaession

Nursing under-staffing and turnover have significanplication to the healthcare
system linked to quality of care and patient outesr(Dall, et al, 2009; Kane, et al,
2007; Twigg, et al, 2010). At the critical time wfirsing shortage worldwide, it is of
importance to understand the reasons why nursesdrib leave the profession (ITL)
in order to keep the existing nursing workforceir(kinan, et al, 2010; Hayes, et al,
2006). Therefore a literature review was conducted.

2.3.1. Search methods

The following literature databases were used: MBEH.I (Medical Literature
Analysis and Retrieval System Online), PSYCHOINA&ychology Information),
and CNKI (China National Knowledge Infrastructurejth the period of 25 years
(from 1 January 1986 to 31 December 2010). Thevofig key words were used to
search the relevant studies: Nurs* AND (Personmehdver OR Career Mobility OR
Intent* OR leav*). We set several inclusive crigeto select most relevant studies: (1)
guantitative studies based on empirical data arsalygh respect to nurses’ intention
to leave the profession; (2) RNs or nurses witfed#iht educational background (not
nursing students), (3) the language had to be &mgli Chinese. Finally a total of 59
articles were included in our review (see Table 2).



Table 2 Literature review on intention to leave ttursing profession

Authors (year) Setting Study design Sarsjle  ITL outcome Risk factors
Andrews, et Hospital Cross-sectionall235 Mean 1.09 Poor mental health, poor coping behaviour.
al. (2009) study (91.60% (range
women) 1.00-4.00)
Barriball, et al. Hospital, Cross-sectional 422 (85.31% Prevalence Nursing not a childhood occupational
(1996) community study women) rate: 4.50% choice.
Barron, et al. No Panel study No No Being men, being younger, having degree,
(2005) information (10-year information  information having been born in UK, low pay,
interval) managerial responsibility, full-time work,

lack of opportunities to use initiative.

Borkowski, et Hospital Cross-sectionalk84 (89.44% Prevalence Being men, being White-non-Hispanic,

al. (2007)
Brooks, et al.
(2002)

Cai, et al.
(2009)

Camerino, et
al. (2006)

Mainland,

European

Hospital, care
home, hospice.

Hospital
Hospital,

nursing home,
home care

study women)

Cross-sectional 2987

study (92.00%
women)

Cross-sectional198 (all

study women)

Cross-sectional 25976
study (89.20%
women)

rate: 45.77%

Prevalence
rate: 28.11%

Mean 3.39
(range
1.00-5.00)
Prevalence
rate: 15.66%

having less than master’s degree, low salary,
unfavorable policy and administration, lack
of recognition.

Night shift, low influence over shift pattern,
failure of preferred shift pattern, low career
development opportunities.

Low structural empowerment, low job
satisfaction.

Young age, low work ability.




Camerino, et
al. (2008)

Chan, et al.
(2009)

Chang, et al.
(2006)

Chiu, et al.
(2009)

Collette.
(2004)
Collins, et al.
(2000)

Cowin. (2002)

DiMattio, et
al. (2010)

Italy

Macao,
China

Taiwan,
China

Taiwan,
China

Australia

UK

Australia

USA

Hospital,
nursing home,
home care

Hospital

Hospital

Hospital

Hospital

No
information

No
information

Hospital

Longitudinal 3329
study (1-year (74.05%
follow-up) women)

Cross-sectional426 (no

study information
on gender)
Cross-sectional330 (no
study information
on gender)
Cross-sectional373 (all
study women)
Intervention  No
study information
(18-month
follow-up)
Cross-sectional 452 (90.55%
study women)
Longitudinal 1034
study (8-month (89.65%
follow-up) women)
Cross-sectionall69 (no
study information

on gender)

Incidence rate: Young age, managerial position,

9.58%

Prevalence
rate: 38.97%

Prevalence
rate: 26.36%

Mean 1.42
(range
0.00-3.00)

employment availability, low institutional
commitment, low job satisfaction, low work
ability.

Young age, long work experience, working
in surgical and outpatient departments, job
dissatisfaction with pay and benefits.

Low occupational commitment, low
organizational commitment.

High job demand, low job control, job
strain, low job-related social support.

Prevalence rateLow reward and recognition, bullying.

at baseline:
41%

Prevalence
rate: 28.54%

Mean 10.00
(range
8.00-56.00)
Prevalence
rate: 27.81%

Low job satisfaction, lack of career
prospects or financial reward, job related
stress, low morale.

Low job satisfaction with pay and
autonomy.

Further education/new job opportunities,
burnout/stress, long work hours, lack of
administrative support/respect, poor




Estryn-Behar,
et al. (2008)

Estryn-Béhar,
et al. (2007)

Fitzpatrick, et
al. (2010)

Flinkman, et
al. (2008)
Fochsen, et al.
(2005)

Hart. (2005)

Hasselhorn, et
al. (2008)

Hasselhorn, et

10 Hospital,

European nursing home,

countries home care

10 Hospital

European

countries

USA No

information

Finland Hospital

Sweden Hospital
USA Hospital

8 Hospital

European

countries

9 Hospital,

Cross-sectional 19190

study (89.81%
women)

Cross-sectional28561

study (87.99%
women)

Cross-sectional 6589

study (89.98%
women)
Longitudinal 147 (93.20%
study (1-year women)
follow-up)

Cross-sectiondl58 (83.54%

study women)
Cross-sectional63 (93.95%

study women)

Longitudinal 11606

study (1-year (88.10%

follow-up) women)

Cross-sectional

285B1 (a

Prevalence
rate: 14.15%

Prevalence
rate: 16.50%

Prevalence
rate: 6.87%

Incidence rate:
25.85%

Prevalence
rate: 10.48%

No

information
Incidence rate:
13.90%

Prevalence

pay/benefits, and family demands.

Male gender, young age, violence from
patients or relatives, low quality of
teamwork

Low quality of teamwork, poor interpersonal
relationships, poor career development
opportunities, uncertainty regarding
treatment, low influence at work,
work-family conflicts, low satisfaction with
pay, burnout.

Low empowerment (opportunity,
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2.3.2. Summary of existing evidence

Countries

Twelve reports were from the USA, twelve from Ch{mecluding 5 from Mainland, 5
from Taiwan, and 2 from Macao), seven from the Wl from Canada, four from
Australia, three from Finland, two from Japan, ané from Germany, Italy, Belgium,
Sweden, and Israel. Nine reports involved in mational data were from the
European Nurses’ Early Exit (NEXT) Study which conotkd in ten European
countries (Belgium, Finland, France, Germany, GRr#ain, Italy, the Netherlands,
Poland, Sweden and Slovakia) (Hasselhorn, et 85320

Settings

Fifty-one reports were based on hospital settihgyes» on home / community care
setting, seven on nursing home setting (twelve nepwere base on 2 or more
settings), and eight reports did not provide infation of setting.

Study designs

Most of reports (N = 48 / 59) were with cross-sadil design, only eleven reported
applied longitudinal design, ranging from 0.5-y&alow-up (Parry, 2008; Robinson,
et al, 2005; Tei-Tominaga, et al, 2010) to 10-yfedow up (Barron, et al, 2005).
Sample size

The sample size was varied from 131 (Parry, 20088561 (Estryn-Béhar, et al,
2007). A large proportion of nurses were womendast 69.71%, Kuokkanen, et al,
2003).

Prevalence and incidence rates of ITL

Many different kinds of scales and questionnairesenused to measure intention to
leave the nursing profession. The most widely used was the one-item NEXT

instrument (Hasselhorn, et al, 2005).

The country differences of ITL in nurses were oligioThe prevalence of ITL varied
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from 2.60% (Milisen, et al, 2006) to 51.18% (Shgldt al, 2001), and the incidence
of ITL varied from 1.15% (Robinson, et al, 2005)38.00% (Kivimaki, et al, 2007).
However, it should be pointed out that the varatd ITL rates must be interpreted
cautiously due to the different formats of ITL me@snent.

Risk factors of ITL

Numerous variables were associated with nurseshiidn to leave their profession.
Here, we generally grouped these risk factorstiwtncategories.

Socio-demographic characteristics:

* Young age (Barron, et al, 2005; Camerino, et all620Chan, et al, 2009;
Estryn-Behar, et al, 2008; Flinkman, et al, 2008sstlhorn, et al; 2006; Krausz,
et al, 1995; Kuokkanen, et al, 2003; Nogueras, 28060n, et al, 2010; Stone, et
al, 2006; Tsai, et al, 2010; van der Heijden, et@ll0; Widerszal-Bazyl, et al,
2008; Yang, et al, 2006).

« Gender of male (Barron, et al, 2005; Borkowskiale2007; Estryn-Behar, et al,
2008; Robinson, et al, 2005).

e Poor health (Andrews, et al, 2009; Hasselhornl, @006; Jourdain, et al, 2010).

* High qualification (Barron, et al, 2005; Borkowslgt al, 2007; Chan, et al,
2009).

* High or low position (Barron, et al, 2005; Tsaiagt2010).

« Nursing not a childhood occupational choice (Baltjket al, 1996).

e Perceived stress / burnout (Collins, et al, 2000Mditio, et al, 2010;
Estryn-Béhar, et al, 2007; Flinkman, et al, 20@8jrdain, et al, 2010; Krausz, et
al, 1995; Kuokkanen, et al, 2003; Leiter, et alD20Milisen, et al, 2006; Simon,
et al, 2010; Tei-Tominaga, et al, 2010; Yeh, eR@09; Zeytinoglu, et al, 2006).

Psychosocial work characteristics:

* High job demand / effort (Chiu, et al, 2009; Flinkm et al, 2008; Hart, 2005;
Hasselhorn, et al, 2008; Hasselhorn, et al, 20@Yyrdain, et al, 2010;
Lavoie-Tremblay, et al, 2008; Milisen, et al, 200Bpbinson, et al, 2005;
Widerszal-Bazyl, et al, 2008; Wu, et al, 2000).

e Low autonomy / control (Brooks, et al, 2002; Chat,al, 2009; Cowin, 2002;
Estryn-Béhar, et al, 2007; Fochsen, et al, 2005, F905; Hasselhorn, et al,
2008; Jourdain, et al, 2010; Lavoie-Tremblay, et28l08; Tei-Tominaga, et al,
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2010; Widerszal-Bazyl, et al, 2008).

Low possibilities for development (Barron, et 8008; Estryn-Béhar, et al, 2007;
Flinkman, et al, 2008; Hasselhorn, et al, 2006;iRsdn, et al, 2005; Stone, et al,
2006; Takase, et al, 2008; Yeh, et al, 2009).

Low social support / teamwork / management (Borkowet al, 2007; Chiu, et al,
2009; DiMattio, et al, 2010; Estryn-Behar, et d)08; Estryn-Béhar, et al, 2007;
Hasselhorn, et al, 2006; Jourdain, et al, 2010irKaki, et al, 2007; Milisen, et al,
2006; Tei-Tominaga, et al, 2010; van der Heijd¢ml,e2010; Widerszal-Bazyl, et
al, 2008; Yang, et al, 2006; Yeh, et al, 2009; dmglu, et al, 2006).

Low pay (Barron, et al, 2005; Borkowski, et al, ZQChan, et al, 2009; Collette,
2004; Collins, et al, 2000; Cowin. 2002; DiMattat,al, 2010; Estryn-Béhar, et al,
2007; Fochsen, et al, 2005; Hasselhorn, et al, ;2004rdain, et al, 2010;
Lavoie-Tremblay, et al, 2008; Leiter, et al, 2009m, et al, 1998; Lynn, et al,
2005; Robinson, et al, 2005; Tzeng, 2002; Wu, ¢2@00; Yang, et al, 2006;
Zeytinoglu, et al, 2006).

Poor promotion prospects (Brooks, et al, 2002;i@sllet al, 2000; Fochsen, et al,
2005; Hasselhorn, et al, 2004; Lavoie-Tremblayale®008; Leiter, et al, 2009;
Lynn, et al, 2005; Shields, et al, 2001; Tzeng,200

Lack of recognition (Borkowski, et al, 2007; Coléet 2004; Hasselhorn, et al,
2004; Lynn, et al, 2005; Takase, et al, 2006; WaJ,e2000).

Low job satisfaction (Cai, et al, 2009; Collins,aét 2000; Flinkman, et al, 2008;
Ingersoll, et al, 2002; Kuokkanen, et al, 2003; eual, 2002; Lum, et al, 1998;
Lynn, et al, 2005; Simon, et al, 2010; Tang, 2004, et al, 2010; Tzeng, 2002;
van der Heijden, et al, 2010).

Low commitment (Chang, et al, 2006; Flinkman, e2808; Ingersoll, et al, 2002;
Jourdain, et al, 2010; Lu, et al, 2002; Lum, etl898; Nogueras, 2006; Parry,
2008; Piao, 2007; Simon, et al, 2010; Takase, eR@0D8; Tsai, et al, 2010;
Zeytinoglu, et al, 2006).

Overcommitment (Hasselhorn, et al, 2004).

Low empowerment (Cai, et al, 2009; Fitzpatrick,agt 2010; Zurmehly, et al,
2009).

Work-family conflict (DiMattio, et al, 2010; EstryBehar, et al, 2007; Flinkman,
et al, 2008; Simon, et al, 2004; Tzeng, 2002).

Employment opportunity (DiMattio, et al, 2010; Wideal-Bazyl, et al, 2008).
Nigh shift (Brooks, et al, 2002; Lum, et al, 1998).

Low work ability (Camerino, et al, 2006; Stoneak&t2006).

Bullying and violence (Collette, 2004; Estryn-Behetral, 2008).
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2.3.3. Gaps in the evidence

According to the literature review, nurses’ intentito leave their profession varies
considerably across studies and countries. Thati@n might be due to different
measures of ITL, and / or cultural, socioeconoraig working conditions differences
across countries.

A number of variables influencing nurses’ intentitm leave the profession were
identified, including socio-demographic charactesss and psychosocial work
characteristics. Younger nurses, male nurses, thidkehigher qualifications or poor
health have intention to leave the profession, evkile position rank shows mixed
results. Concerning the psychosocial work cond#jdngh job demand / effort, low
autonomy / control, low possibilities for developmdow social support / teamwork /
management, low pay, poor promotion prospects, latk recognition, and
overcommitment are identified as major risk factavhich are well captured by the
two prevailing models of work stress, i.e. the Dati&ontrol-Support (DCS) model
(also called Job Strain model) and the Effort-Renarbalance (ERI) model.

It was Karasek’s original contribution to formulae2-dimensional concept of work
stress (Karasek, 1979). In this model, job demancklated to other psychological
stress models having to do with pressure and heawyands. More importantly,
Karasek proposed the concept of “lack of contral*lack of decision latitude”. It is
assumed that the possibility for the employee tizatand develop the skills (skill
discretion) is closely related to his or her demisauthority. It is supposed that skill
discretion has to do with the employee’s contrarahe use and development of his
or her skills; whereas authority over decision twslo with the employee’s control
over decision making relevant to his or her wosksa

There is an interaction between psychological jemmand and decision latitude /
control (Karasek, 1990). In such way, four comborad could be produced (See
Figure 3). The high demand - low control, job stras regarded as the worst situation
to illness development. The combination of high dadh- high control is defined as
active situation, where the worker can cope witthhidemand because he or she has
more resources to make decisions. The low demaigh-control, the relaxed one, is
theoretically best one, whereas the low demandv-dontrol, passive situation, may
be associated with risk of loss of skills and tmeaxtent psychological atrophy.
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Figure 3 The Demand-Control model

Afterwards, the original demand-control concept wasdified to include social
support at work (from supervisor and from coworlas)a third dimension (Johnson,
et al, 1988). It is suggested that people with Bwial support together with high
demand and low control experience the highestfdslpoor health, compared to the
people in other combinations of demand - contradl social support.

The Effort-Reward Imbalance model which proposed Siggrist, focuses more
explicitly on links between work tasks and laborrked dynamics (Siegrist, 1996;
Siegrist, 2002). The model maintains that the wot& defines a crucial link between
self-regulatory needs of a person (e.g. self-estesgif-efficacy) and the social
opportunity structure. Effort at work is spent astf a socially organized exchange
process to which society at large contributes im$eof reward. Reward is distributed
by three transmitter systems: money and promoésteem, and job security. The ERI
model claims that lack of reciprocity between comtsl gains (i.e. high costs/low
gains conditions) defines a state of emotionalesst which can lead to the arousal of
autonomic nervous system that, in the long runtrdmrte to the development of
stress related diseases (See Figure 4). In addaiaituational characteristics of job
related effort and reward the model includes agrecharacteristic, a distinct pattern
of coping with job demands termed overcommitmenhjctv aggravates stressful
experience at work.
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Figure 4 The Effort-Reward Imbalance model

It is important to note that the two models, tharfaed-Control-Support model and
the Effort-Reward Imbalance model, have some differaspects. First, the DCS
model puts its explicit focus on situational chéeastics of the work environment;
while an explicit distinction between situationaldapersonal characteristics in the
ERI model. Second, components of the ERI model lameed to more distant
macroeconomic labor market conditions; wherea®Di@i& model’s major focus is on
workplace characteristics. Third, the range of wanbver one’s environmental
situation at work is the core dimension in the D@&del; while in the ERI model,
threats to, or violation of, legitimate rewards d®n the assumption of reciprocity
and fairness in social exchange represent thediorension. On the other hand, the
two alternative models overlap to some extent:ezsteeward in the ERI model is
similar to social support from coworker and supsoviin the DCS model, and effort
in the ERI model overlaps the operationalizationjatf demand in the DCS model
(Marmot, et al, 1999).

In addition, night shift work and work-family cordt are also associated with nurses’
ITL. A series of variables (like job satisfactiamgmmitment, empowerment, and work
ability) play as intermediate pathway between tsgchosocial work environment and
turnover intention. Interestingly, the opportunstyucture of the job market has been
identified as an important determinant of nursesi¢ver intentions (DiMattio, et al,
2010; Lane, et al, 1988; Widerszal-Bazyl, et alD&0 For instance, in some of the
countries witnessing a rapid economic and socidg#pal transition, particularly in
Eastern European nations, nurses exposed to higls lef work stress showed a low
probability of intending to leave their professidrhis finding is probably due to a
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lack of alternative job opportunity, thus leavimgin in a state of being professionally
‘locked-in’ (Widerszal-Bazyl, et al, 2008). So faélne impact of professional labour
market factors on turnover intentions has not besefully investigated (Muhonen,

2010).

We have to take more concerns on methodology intmunt. Firstly, majority of
evidence relies on cross-sectional design whichesidak impossible to draw any
causal inference of the observed association. Metedesigned longitudinal studies,
randomized controlled trials, and intervention stadare needed since they could
overcome some of the limitation. Secondly, the dangize of most studies is
relatively small (hundreds of nurses), which maltee results less sound and
confident. Thirdly, international comparative studyacking except the NEXT study.
Due to the huge differences of socio-demographgltiheare system, and working
conditions across countries, it is unfair to conepdine nurses’ ITL and work
characteristics directly. Increasingly, recent depment of statistical modeling,
especially multilevel approaches are seen as maleva public health and
epidemiological research (Diez-Roux, 2000; Leylagtdal, 2003), in particular, to the
international comparative studies (Bobak, et alp720Deveugele, et al, 2002;
Grigoryan, et al; 2008). These techniques provekearchers with an appropriate
analytical approach for the clustered structuredata with nested sources of
variability - that is, involving units at a loweeMel (for example individuals) nested
within units at a higher level (for example coues). Using the international
substantial and large database from the NEXT stuay,have the opportunity of
exploring variations of intention to leave the @sdion across countries, and of
studying the variations that exist at country andnaividual level, by applying
statistical modeling of multilevel analysis (Twisk)06).
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3. Aims

In this study, we therefore set out to examineitgact of two established models of
psychosocial stress at work (i.e. Job Strain madel Effort-Reward Imbalance

model), together with job alternatives in labor ketr(employment opportunity) and

individual resources (including age and health) tloa newly developed intention to

leave the nursing profession over a one-year obiervperiod (see Figure 5), using a
prospective design of an international comparagtuely (NEXT study).

Alternatives
employment
opportunity
Job
Srain l
Intention to leave

nursing profession

(I
v

Effort-Reward
| mbalance

T

I ndividual
resour ces
including age and
health

Figure 5 Research model of turnover intention framsing

The specific aims for the study were:

(1) To detect the divergence and concordance ok stoess, employment opportunity,
individual resources, and intention to leave thesimg profession across eight
countries (Germany, lItaly. France, the Netherla®Hgium, Poland, Slovakia,
and China);

(2) To compare the contribution of work stress, Eyment opportunity, and
individual resources, towards explaining nursestentions to leave their
profession.

(3) To explore the consistency of associationssscoountries and to explain potential
deviations from this pattern by referring to distimacro-structural developments
within respective nations.
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4. Methods

4.1. Study design and population

The Nurses’ Early Exit (NEXT) Study is a 1-year dandinal questionnaire study
which was approved by the Ethical Committee of theversity of Wuppertal for
European part, and by the Ethical Committee ofln@an University for Chinese part
(for details, please see Hasselhorn, et al, 2005,eL al, 2010). Our present
investigation was restricted to 22378 (ranging fr@a8b64 in Belgium to 3657 in
France) registered female nurses working in hadspita order to increase the
homogeneity of the sample and the comparability ragmihe participating countries
(overall response rate at baseline survey: 56.1@%ging from 41.30% in France to
89.95% in China). Among them, 9251 participatedhi& one-year follow-up survey
(overall follow-up rate: 41.34%, ranging from 2198 Slovakia to 59.07% in lItaly)
(for details, see Table 3). We further excluded1lB6@rses who had the intention to
leave (ITL) the nursing profession at baseline. sSThiB90 registered female nurses
working in hospitals in 8 countries (Germany, Ifdfyance, the Netherlands, Belgium,
Poland, Slovakia, and China) were included in tlospective follow-up analysis.
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Table 3 Baseline response rates and follow-us m@téhe study population

The

Variables Germany ltaly France Netherlands Belgium Poland Slovakia China Total
Baseline 2145 3452 3657 2186 1954 3171 2725 3088 22378
participants (N)

?a"’t‘zg“(ﬂ]/f)res‘)onse 54.98% 75.80% 41.30% 43.17% 60.39% 61.40% 53.21% .9580 56.17%
Follow-up

participants (N) 1246 2039 892 696 591 1413 583 1791 9251
Follow-up rate 58.09% 59.07% 24.39% 31.84% 30.25% 44.56% 21.39% 0098  41.34 %

(%)




4.2. Measurements

4.2.1. Socio-demographic characteristics

All socio-demographic characteristics, i.e. agefitaastatus, position rank, shift
work, and self-rated health, were collected at lnase Age was measured as
continuous variable. Marital status was categoriggd “single” (including being
unmarried, divorced, separated, or widowed) andhdbitated” (including being
married or living together). High-ranking positisaferred to charge nurses while
low-ranking position referred to ordinary nurseifSwork in this study was
categorized into “day shift” (including regular oregular day shift) and “rotating
shift” (including rotation schedules involving imght shift). The self-rated health was
measured by a single question (“In general, howlevgou rate your health?”). The
response categories were “excellent”, “very goddtod”, “fair”, “poor”, and “very
poor”. Subjects rating their health “poor” or “veppor” were considered as “poor
self-rated health”, else as “good self-rated héaBelf-rated health has been widely
used in epidemiological research (DeSalvo, et@0)62, and nursing research as well
(Griep, et al, 2011).

4.2.2. Psychosocial work characteristics

Job strain

In the baseline survey of the NEXT Study, two ssabé ‘demand’ and ‘control’,
derived from the Copenhagen Psychosocial Questianidristensen, et al, 2005),
and one scale of ‘social support’ (van der Heijdn et al, 2010) were used to
measure the job strain model (Hasselhorn, et @820, et al, 2010). Job ‘demand’ is
assessed with 3 items, while job ‘control’ includdscision authority’ (4 items) and
‘skill discretion’ (2 items), and ‘social supponticludes ‘supervisor support’ (4 items)
and ‘coworker support’ (3 items).

Demand:

* Do you have to work very fast?
* Is your workload unevenly distributed so that tlsipge up?
* How often do you not have time to complete all yawork tasks?
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Control:

Decision authority:

Do you have a large degree of influence concerpoug work?
Can you influence the amount of work assigned t?yo

Do you have any influence on what you do at work?

Can you decide when to take a break?

Skill discretion (Possibilities for development):

Does your work require you to take the initiative?
Do you have the possibility of learning new thinigough your work?

Social support:

Social support from superior:

Is your immediate superior good at work planning?

Is your immediate superior good at solving conglct

How often do you get help and support from your ediate superior?

How often does your superior talk with you abouivheell you carry out your
work?

Social support from coworker:

ltems

How often do you get help and support from youteagues?

How often do your colleagues talk with you aboutvhwell you carry out
your work?

Is there good co-operation between the colleaguesik?

are scored using a 5-point Likert scale frdmardly ever” to “always”.

Consequently, the range of scores for the scalenase’ is 3-15, for the scale
‘control’ 6-30, and for the scale ‘social suppoft35, with higher scores reflecting
higher demand, higher control, and better socigbett. The overall Cronbachis

coefficients of demand, control, and social supporthis study were 0.52 (ranging
from 0.31 in China to 0.77 in Belgium), 0.74 (ramgifrom 0.65 in the Netherlands to
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0.81 in Italy), and 0.80 (ranging from 0.73 in tNetherlands to 0.86 in China),

respectively (for details, see Table 4). The ragbwveen job demand and job control
(weighted by item numbers) is used to define joaist(Li, et al, 2006). In this study,

people in the upper tertile of scores of the derr@ordrol ratio were defined as ‘high

job strain group’, while people in the second tenvere labeled ‘intermediate strain
group’, and people in the lowest tertile ‘low strgroup’ (reference group).

Effort-reward imbalance (ERI)

The original 23-item ERI questionnaire was appliedhe baseline survey of the

NEXT Study (Siegrist, et al, 2004). The questionmaonsists of three scales termed
‘effort’ (6 items), ‘reward’ (11 items, including 4tems measuring promotion

prospects and salary, 5 items measuring esteenork wnd 2 items assessing job
security), and ‘overcommitment’ (6 items).

Effort:

* | am under constant time pressure due to the heavly load.

* | have many interruptions and disturbances in nby jo

* | have a lot of responsibility in my job.

* | am often pressured to work overtime.

* My job is physically demanding.

* Over the past few years, my job has become moreramd demanding.

Reward:
Promotion reward:
* My job promotion prospects are poor.
My current occupational position adequately refilechy education and
training.
» Considering all my efforts and achievements, myknywospects are adequate.
» Considering all my efforts and achievements, mgrydhcome is adequate.

Esteem reward:

* | receive the respect | deserve from my superiors.
» | receive the respect | deserve from my colleagues.
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* | experience adequate support in difficult situasio

* | am treated unfairly at work.

» Considering all my efforts and achievements, |irexéhe respect and prestige
| deserve at work.

Security reward:

* | have experienced or | expect to experience aresirable change in my
work situation.
* My job security is poor.

Overcommitment:

» | get easily overwhelmed by time pressures at work.

* Assoon as | get up in the morning | start thinkafigput work problems.

* When | get home, | can easily relax and “switch offm work.

» People close to me say | sacrifice too much forjoby

* Work rarely lets me go, it is still on my mind whkgo to bed.

* If | postpone something that | was supposed to attay I'll have trouble
sleeping at night.

Responses to the items of ‘effort’ and ‘reward’ besed on a 5-point Likert scale in
the European NEXT Study and on a 4-point Likerlesgathe Chinese NEXT Study.
In both studies, items of ‘overcommitment’ are lthe® a 4-point Likert scale. A
score of 1 always indicates strong disagreememt,aascore of 4 indicates strong
agreement. As suggested by earlier internationalpewative studies (Laszl6, et al,
2010; Tsutsumi, et al, 2009), item responses weded as binary disagreement vs.
agreement, in order to achieve cross-cultural coalplty. Thus, scores range from 6
to 12 for ‘effort’, from 11 to 22 for ‘reward’, anfilom 6 to 12 for ‘overcommitment’,
with higher scores reflecting higher effort, higiheward and higher overcommitment.
The overall Cronbach’s coefficients of effort, reward, and overcommitmenthis
study were 0.75 (ranging from 0.68 in France tdlQrBChina), 0.87 (ranging from
0.67 in the Netherlands to 0.80 in Slovakia), antb@ranging from 0.69 in Slovakia
to 0.78 in Germany), respectively (for details, $able 4). According to a predefined
algorithm, a ratio between the two scales ‘effantd ‘reward’ (weighted by item
numbers) was calculated in order to quantify thgrele of mismatch between high
‘cost’ and low ‘gain’ (Siegrist, et al, 2004). Agaithe scores of this ratio of
effort-reward imbalance were grouped into tertiwbere people in the upper tertile
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were labeled the ‘high stress group’, people indbeond tertile ‘intermediate stress
group’, and people in the lowest tertile ‘low segroup’ (reference group). Finally,
as justified in previous studies (Pikhart, et &lQ2; Li, et al, 2006), we additionally
applied a logarithmic transformation of the contins measures of the two ratios
(demand-control ratio and effort-reward ratio). § latter procedure has the advantage
of placing inverse strain or imbalance of the sansgnitude in the same distance
from 1 (when demand and control, effort and revarsdequal, respectively).

Employment opportunity

At baseline, one item (“Is it difficult finding atfzer job if you became unemployed?”)
was used to measure the nurses’ alternative emglotyopportunity in labor market.
The response categories were “no”, “yes” (Wider&zatyl, et al, 2008).

4.2.3. Intention to leave the nursing professidm.j|

At both baseline and follow-up, the intention t@ue the nursing profession was
measured by a single item (“How often during tharse of the past year have you
thought about leaving nursing?”). The responsegoaies were “never”, “sometimes
a year”, “sometimes a month”, “sometimes a weekVgryday”. Nurses indicating to
leave the profession “sometimes a month” or “somes a week” or “everyday” were
considered to “have ITL” (Hasselhorn, et al, 2008gt al, 2010).
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Table 4 Internal consistency of psychosocial wairkss scales (Cronbach'soefficients)

Variables Germany Italy France The Netherlands Belgium Poland Slovakia China Total
! (N=1054) (N=1652) (N=773) (N=646) (N=527) (N=1281) (N=536) (N=1521) (N=7990)

Demand 0.63 0.65 0.74 0.72 0.77 0.61 0.47 0.31 0.52
Control 0.72 0.81 0.75 0.65 0.71 0.72 0.71 0.65 0.74

Decision

authority 0.78 0.84 0.81 0.72 0.77 0.81 0.81 0.64 0.79

Skill discretion 0.56 0.57 0.57 0.62 0.62 0.64 0.50 0.53 0.59
Social support 0.80 0.79 0.77 0.73 0.78 0.81 0.79 0.86 0.80

Social support

form supervisor 0.84 0.85 0.84 0.81 0.84 0.87 0.79 0.88 0.85

Social support

from coworker 0.77 0.74 0.73 0.65 0.74 0.73 0.76 0.77 0.74
Effort 0.72 0.75 0.68 0.69 0.74 0.70 0.70 0.81 0.75
Reward 0.74 0.75 0.74 0.67 0.76 0.76 0.80 0.74 0.87

Promotion

reward 0.69 0.62 0.61 0.60 0.58 0.53 0.58 0.53 0.73

Esteem reward 0.70 0.73 0.73 0.55 0.70 0.77 0.77 0.68 0.82

Security reward 0.45 0.40 0.27 0.38 0.49 0.61 0.75 0.44 0.67
Overcommitment 0.78 0.70 0.75 0.75 0.76 0.73 0.69 0.73 0.76




4.3. Data analysis

For the pooled data from eight countries, firstigscriptive statistics were generated.
Means and standard deviations (SDs) were investiglatr continuous variables, and
relative frequencies were examined for categonealables. Secondly, we applied
analysis of variance (for continuous variables)Qn-square test (for categorical
variables) to compare the differences of socio-dgaghic characteristics,
psychosocial work characteristics, and nurseshinde to leave the profession among
the participating countries (see Table 5). Thirdlye applied Student’s t-test (for
continuous variables) or Chi-square test (for aategl variables) to compare the
differences between nurses who participated onBelbge survey and nurses who
participated both baseline and follow-up surveyee (3able 6). Fourthly, given the
clustered structure of the data, i.e. individudtsv(level) nested within countries
(high level), multilevel logistic regression waspépd for prospective associations
between socio-demographic characteristics, psydmisavork characteristics at
baseline and newly developed ITL at follow-up. Maitel modeling allows for an
accurate adjustment for country affiliation, thumnsidering the dependence of the
residuals within a country. Moreover, variationd D can be examined separately at
the individual and at the country level (Twisk, BpOResults are given as odd ratios
(ORs) with 95% confidence intervals (Cls). Variggiparameters between countries
are calculated for the random component (Sigma di Rho), and the model fit
statistics (log likelihood, Akaike Information Garion (AIC) and Bayesian
Information Criterion (BIC)) are indicated. In ostatistical analyses, we performed
the following five steps. In model I, individual s@urces, i.e. socio-demographic
characteristics such as age, marital status, slufk, position rank, and self-rated
health, were entered into the regression modelmédel Il, both job strain and
individual resources were entered into the regoessnodel. In model I, both
effort-reward imbalance and individual resourcegewnentered into the regression
model. In model IV, both employment opportunity ammdividual resources were
entered into the regression model. In model V, gtiain, effort-reward imbalance,
employment opportunity, and individual resourcesewall entered the regression
model, with mutual adjustment to estimate theirepehdent effects on ITL. In view
of the continuous measure of age, social supposercommitment, and
log-transformed ratios of demand/control and effevtard, respective ORs were
reported for an increase by 1 SD (see Table 7a.further analysis, we examined the
separate associations between each single dimeoftbe two models of an adverse
psychosocial work environment at baseline with yesdveloped ITL at follow-up, to
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explore the relatively strongest impact of thesmothtically defined dimensions. The
similar five steps were applied as above descriBedall variables except marital
status, position rank, shift work, self-rated headind employment opportunity were
measured on a continuous scale, the ORs were @serged for an increase by 1 SD
(see Table 8). Given the small number of partiangatcountries (8 countries),
multilevel logistic regression models were conddchy the program ‘xtlogit’ in
STATA, whose estimation methods (based on adaf@auess-Hermite approximations
to the likelihood) seem more appropriate for estinga variance components,
according to a recent methodological recommenddAaistin, 2010).

Finally, the data from each country were analyzgzhsately. Similarly, (i) we applied

Student’s t-test (for continuous variables) or €tirare test (for categorical variables)
to compare the differences between nurses whocjpated only baseline survey and
nurses who participated both baseline and followsupveys (see Table 9 for

Germany, 12 for Italy, 15 for France, 18 for thetidglands, 21 for Belgium, 24 for

Poland, 27 for Slovakia, and 30 for China). (ii) lariate logistic regression was

applied for prospective associations between windss, employment opportunity,

and individual resources at baseline and newly ldpee ITL at follow-up (see Table

10 for Germany, 13 for Italy, 16 for France, 19 foe Netherlands, 22 for Belgium,

25 for Poland, 28 for Slovakia, and 31 for Chin@)) The separate associations
between each single dimension of the two work stmegdels at baseline with newly
developed ITL at follow-up were further examinedgsable 11 for Germany, 14 for
Italy, 17 for France, 20 for the Netherlands, 28 Belgium, 26 for Poland, 29 for

Slovakia, and 32 for China). The similar five-stefatistical modeling was also

performed. Results are given as odd ratios (OR%) 96% confidence intervals (CIs).

We verified the overall model evaluations with likeod ratio test, and the fit of the

multivariate logistic regression models with thesHer-Lemeshow goodness-of fit
test. In all cases, the overall tests are satfpdp < 0.05), and the models fit well

(p>0.05).

All analyses were conducted by the statistical @og SAS 9.2 (Allison, 1999), and
STATA 11 (only for multilevel modeling) (Rabe-Heskeet al, 2005).
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5. Results

5.1. All countries pooled data

Socio-demographic characteristics of study subjatcbaseline

Table 5 gives information on the sample compositjoreans and percentages of
socio-demographic and occupational characterisatd)aseline. The study subjects
consisted of 7990 registered female hospital nurses 8 countries, with the highest
number of respondents in Italy and the smallestberrm Belgium. The overall mean
age was 36.66 years, while the Chinese nurses yoemegest (30.79 years) and the
Slovakian nurses were oldest (39.17 years). Gdpe@®.08% nurses lived with
partners, ranging from 61.93% in China to 95.63%ahand. Very few nurses (2.01%)
in the Netherlands occupied a high-ranking posjtimut the corresponding number in
China was as high as 22.29%. The distribution @t sfork in the 8 countries was
uneven, only 33.12% French nurse had the duty @ting shift, whereas 80.09%
Polish nurses did so. About one fifth of all nurss®d their health as ‘poor’, ranging
from 6.04% in the Netherlands to 33.21% in Slovakia

Scores of psychosocial work characteristics atllese

Demand was highest in Polish nurses and lowestuttiDnurses (10.35 vs. 9.18),
while the score of control was highest in Frand®92) and lowest in China (17.05).
Consequently, the score of demand-control ratio loxaest in the Netherlands (-0.10)
and highest in China (0.14). In addition, socigmut was highest in Chinese sample
and lowest in Italian sample (26.15 vs. 22.73)ogffvas highest in Chinese nurses
and lowest in Dutch nurses (10.91 vs. 9.53), wiieescore of reward was highest in
the Netherlands (19.54) and lowest in Poland (1)7.8@cordingly, the score of
effort-reward ratio was lowest in the Netherlane3.12) and highest in Germany
(0.13). Besides, overcommitment was highest in €ersample and lowest in Dutch
sample (9.90 vs. 6.97). Interestingly, it was difft for most Polish and Slovakian
nurses (88.60% and 75.56%, respectively) to haverngtive employment
opportunities, which is much easier for nurses frother countries. Differences
between the countries were highly significant.

Intention to leave the nursing profession at foHopv
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Among the 7990 nurses who did not have intentioleave the nursing profession at
baseline, 702 nurses expressed their intentioeawel in the follow-up examination
after one-year (incidence rate 8.79%). Relativelghbst rates were observed in
France, China, Germany and Italy (>8%), substdptiavest rates in the Netherlands
and Belgium (<6%), and rates between 6~8% in theaneing countries (Poland and
Slovakia).

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 13127 nurses who participated baggeline survey, 9251 nurses
who participated both baseline and follow-up susvé41.34% follow-up rate) were
significantly younger, had more single status ofmage, higher position, and more
rotating shift work, with better health; they alsad higher demand, lower control,
higher social support, higher effort, and higheer@emmitment; in addition, they had
more employment opportunity (see Table 6).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

As can be seen from Tables 7 and 8, significathoabgh small between-country
variations were observed. The intra-class cor@iafiRho’) indicates that about 1.8%
of the total variance in newly developed ITL canatkibuted to differences between
the countries, after taking all relevant factortoimccount. Therefore, within our
sample variations of ITL are largely explainedhet individual level. As an additional
finding, it should be noted that the model fit bé tfinal model (V) has been improved
(reduction of log likelihood, AIC, and BIC) if comped to the model fit of the
previous models (I, 11, 11, 1V).

Clear dose-response relationships were demonsthatetthe findings displayed in
Table 7. When analyzing the separate impacts abstemographic characteristics,
job strain, ERI, and employment opportunity at tiaseon newly developed ITL at
follow-up, young age, being single, poor self-rategalth, job strain, ERI, and
employment opportunity were all significant, witklatively strongest effects exerted
by ERI. However, when mutually adjusting the eféeat these predictors on ITL, the
odds ratios of young age, being single, poor sgHd health, ERI, and employment
opportunity on ITL remained almost unchanged, waerhe odds ratio of job strain
lost its statistical significance. Exploring thellfunformation provided by the
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continuous measures of the log-transformed ratibsdemand/control and of
effort/reward exhibited elevated explanatory powlecompared with information
based on tertiles.

The single psychosocial work dimensions were aoldkily examined. Similarly,
when taking mutual adjustment for all charactesssinto account, demand, control,
and social support were no longer related to IThesas young age, being single,
poor self-rated health, reward (in particular, pation reward), overcommitment, and
employment opportunity were found to be consisyentédictable to nurses’ intention
to leaving the profession (Table 8).
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Table 5 Characteristics of study subjects at baesel

Continuous variables Germany Italy France Netr-ll-ehrelands Belgium Poland Slovakia China 0 Total
(Mean * SD) (N=1054) (N=1652) (N=773) (N=646) (N=527) (N=1281) (N=536) (N=1521) (N=7990)
Age (years) 38.00+9.01 37.87+7.38 37.90+8.%¥r51+952 3824+9.04 38.07+6.96 39.17+8.030.79+7.97 <0.0001 36.66 + 8.64
Demand 10.15+1.88 9.76+2.13 9.90+210 9.18/® 9.93+201 10.35+2.01 9.96+1.68 9.73/1. <0.0001 9.89+1.96
Control 20.84+386 19.34+4.69 20.92+4.06 2aG3B.25 20.11+359 19.14+x428 19.85+4.26 03351 <0.0001 19.38£4.24
Decision authority 1257 £3.25 1250+3.63 ©0263.39 12.71+2.64 12.33+296 11.63+3.66 73k3.70 9.64+2.71 <0.0001 11.79 + 3.47
Skill discretion 827+1.44 684+x179 83248 752+153 7.78+148 751+168 8.11+1547.42+155 <0.0001 7.59 +1.68
Log (Demand/Control) -0.03+£0.31 0.02+0.39 -0{0834 -0.10+0.27 -0.02+0.33 0.08+0.34 (0131 0.14+0.27 <0.0001 0.02+0.33
Social support 24.92+494 2273+5.67 23.80+5.17 23.92+3.8553+4.88 23.52+590 24.40+535 26.15564.7<0.0001 24.30 +5.33
Social support form supervisor 13.84 £ 3.77 12.39+4.33 12.30+4.10 12.07+3.0B3.99+3.47 12.34+4.43 13.87+3.82 14.86©€3.30.0001 13.22£4.04
Social support from coworker 11.07 +2.24 10.34+2.60 11.50+2.32 11.86+1.6F1.54+2.26 11.18+2.63 10.54+258 11.29 82.0<0.0001 11.08 + 2.40
Effort 10.79+1.21 10.27+1.41 1034+141 9H5B30 10.30+x1.47 10.17+1.23 10.05+1.30 1@&9140 <0.0001 10.38 £1.40
Reward 17.46+2.34 17.86+244 18.67+2.35 198486 1854+233 17.09+234 17.12+273 @&£2.20 <0.0001 17.99 +2.44
Promotion reward 580+1.13 584+1.07 634861 662+106 6.14+108 569+079 6.02+1146.06+1.13 <0.0001 6.00+1.10
Esteem reward 839+143 851+154 867+x14331+1.00 8.76+x140 856+157 851+1.62 24%0.97 <0.0001 8.74+1.42
Security reward 3.27£0.64 350+0.65 3.66205361+054 3.64+060 284+081 259+0.78.09%0.74 <0.0001 3.26+0.76
Log (Effort/Reward) 0.13+0.20 0.05+0.23 0.0022 -0.12+0.19 0.02+x0.22 0.09+0.22 0.08240. 0.08+0.22 < 0.0001 0.06 £ 0.23
Overcommitment 843+184 864+175 851+18%697+1.27 830+180 849+182 9.07+1.74 02%4.69 <0.0001 8.69 +1.89
Analysis of variance
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Table 5 (continued) Characteristics of study sttlsjat baseline

Categorical variables Germany Italy France Netr-ll-ehrelands Belgium Poland Slovakia China 0 Total
(N (%)) (N=1054) (N=1652) (N=773) (N=646) (N=527) (N=1281) (N=536) (N=1521) (N=7990)
Marital status <0.0001
Single 222 (21.06) 197 (11.92) 114 (14.75) 90923B 64 (12.14) 56 (4.37) 30 (5.60) 579 (38.07) 521816.92)
Cohabitated 832 (78.94) 1455 (88.08) 659 (85.25)56 (86.07) 463 (87.86) 1225 (95.63) 506 (94.40) 2 @1.93) 6638 (83.08)
Position rank <0.0001
Low 857 (81.31) 1456 (88.14) 723 (93.53) 633%9y. 458(86.91) 1128 (88.06) 459 (85.63) 1182 (Ty.7 6896 (86.31)
High 197 (18.69) 196 (11.86) 50 (6.47) 13 (2.01) 69 (13.09) 153 (11.94) 77 (14.37) 339 (22.29) 1Qa®69)
Shift work <0.0001
Day shift 426 (40.42) 681 (41.22) 517 (66.88) [(»061) 246 (46.68) 255(19.91) 186 (34.70) 54909) 3019 (37.78)
Rotating shift 628 (59.58) 971 (58.78) 256 (33.12487 (75.39) 281 (53.32) 1026 (80.09) 350 (65.30972 (63.91) 4971 (62.22)
Self-rated health <0.0001
Poor 174 (16.51) 354 (21.43) 208 (26.91) 39 (6.04 81 (15.37) 304 (23.73) 178(33.21) 244 (16.04) 5821(19.80)
Good 880 (83.49) 1298 (78.57) 565 (73.09) 6079@3 446 (84.63) 977 (76.27) 358 (66.79) 1277 (88.9 6408 (80.20)
Employment opportunity <0.0001
Difficult 363 (34.44) 298 (18.04) 189 (24.45) @9.68) 151 (28.65) 1135 (88.60) 405 (75.56) 57h408) 3185 (39.86)
Easy 691 (65.56) 1354 (81.96) 584 (75.55) 577389 376 (71.35) 146 (11.40) 131 (24.44) 946 (6R.20 4805 (60.14)
Intention to leave <0.0001
No 956 (90.70) 1510(91.40) 681 (88.10) 610 (3¥.4 502 (95.26) 1180 (92.12) 497 (92.72) 1352 (88.89 7288 (91.21)
Yes 98 (9.30) 142 (8.60) 92 (11.90) 36 (5.57) (234) 101 (7.88) 39 (7.28) 169 (11.11) 702 (8.79)

Chi-square test



Table 6 Comparison of characteristics at baséletereen study subjects who participated only
baseline survey and both baseline and follow-upeysrin nurses from 8 countries

Study subjects who
participated only
baseline survey

Study subjects who

participated both baseline
and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 13127 37.10 £ 9.09 9251 36.38 + 8.61 0.0601
Demand 13127 9.95+1.99 9251 10.00 + 1.99 0.0643
Control 13127 19.40 £ 4.22 9251 19.15+4.31 <0100
Social support 13127 23.68 £5.40 9251 24.00 5.4 <0.0001
Effort 13127 10.32+1.41 9251 10.44 £1.39 <0100
Reward 13127 17.77+2.64 9251 17.78 +2.49 0.7798
Overcommitment 13127 8.61 +1.90 9251 8.78 £1.9 <0.0001
Categorical variables ## N % N %
Marital status <0.0001
Single 1980 15.08 1657 17.91
Cohabitated 11147 84.92 7594 82.09
Position rank <0.0001
Low 11979 91.25 8006 86.54
High 1148 8.75 1245 13.46
Shift work 0.0005
Day shift 5200 39.61 3453 37.33
Rotating shift 7927 60.39 5798 62.67
Self-rated health <0.0001
Poor 3398 25.89 1983 21.44
Good 9729 74.11 7268 78.56
Employment opportunity <0.0001
Difficult 5490 41.82 3619 39.12
Easy 7637 58.18 5632 60.88
Intention to leave 0.8785
No 11347 86.44 7990 86.37
Yes 1780 13.56 1261 13.63
# Student’s t-test

## Chi-square test

38



6€

Table 7 Prospective associations of socio-demdigariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly deped ITL at

follow-up in nurses from 8 countries (OR, 95% QN}{990)

Model V

Age
Marital status

Position rank
Shift work
Self-rated health

Job strain

Log (Demand / Control)

Social Support

Effort-reward imbalance
Log (Effort / Reward)

Overcommitment

Employment opportunity

Finding another job

Sigmau

Rho

Log likelihood
AIC

BIC

0.86.7®, 0.94) *
1.00
1.33 (1.0BB3) **
1.00
1.03 (0.80, 1.34)
1.00
0.98 (0.828)L.
1.00
1.43 (1.19, 1.72) ***

1.00
1.11 (0.90, 1.36
1.08 (0.87, 1.34)
1.07 (0.98, 1.18)
0.89 (0.82, 0.97) **

1.00
1.13 (0.91, 1.41
1.55 (1.24, 1.94) **
1.18 (1.07, 1.30) ***
1(1D4, 1.22) **

1.00
1.25 (1.04, 1.50) *

0.018
-2309.58
4647.16

Model | Model Il Model IlI Model IV
Per SD 0.86 (0.79, 0.94) **  0.86 (0.79, 0.94) * 0.86 (0.79, 0.94) **  0.86 (0.79, 0.94) **
Cohabitated  1.00 1.00 1.00 1.00
Single 1.32(1.07,1.62)* 1.31(1.07,1.61)* 33(1.08,1.63)* 1.32(1.07,1.61)*
High 1.00 1.00 1.00 1.00
Low 0.99 (0.77, 1.28) 0.95 (0.74, 1.23) 1.03 (0BG3) 1.01 (0.78, 1.30)
Day shift 1.00 1.00 1.00 1.00
Rotating shift 1.03 (0.86, 1.23) 1.01 (0.84,1.21) 0.97 (0.81, 1.16) 1.03 (0.86, 1.24)
Good 1.00 1.00 1.00 1.00
Poor 1.64 (1.37, 1.96) *** 1.54 (1.28, 1.84) *** 1.44 (1.20, 1.73) *** 1.66 (1.38, 1.99) ***
Low 1.00
Intermediate 1.22 (0.99, 1.49)
High 1.30 (1.06, 1.60) *
Per SD 1.16 (1.07, 1.26) ***
Per SD 0.85 (0.78, 0.92) ***
Low 1.00
Intermediate 1.18 (0.95, 1.45)
High 1.72 (1.40, 2.13) ***
Per SD 1.26 (1.16, 1.38) ***
Per SD 1.12 (1.03, 1.22) **
Difficult 1.00
Easy 1.21(1.01,1.45) *
0.24 (0.12, 0.48) ***0.24 (0.12, 0.48) *** 0.24 (0.12, 0.48) *** 0.24 (0.12, 0.48) *** 0.24 (0.12, 0.49) ***
0.017 0.017 0.017 0.017
-2342.77 -2328.00 -2316.82 -2340.65
4699.54 4676.00 4653.64 4697.30
4748.44 4745.86 4723.50 4753.19

4744.96

Multilevel logistic regression, p <0.05, **p < 0.01, ** p < 0.001
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Table 8 Prospective associations of socio-demdidgayariables, psychosocial work factors at baselwith newly developed ITL at follow-up in nursesrh 8

countries (OR, 95% CI) (N=7990)

Model |

Model I

Model 1l

Model IV

Model V

0.86 (0.79, 0.94) *

Cohabitated 1.00

1.32 (1.07, 1.62) **
1.00

0.99 (0.77, 1.28)
1.00

Rotating shift  1.03 (0.86, 1.23)

Age Per SD
Marital status
Single
Position rank High
Low
Shift work Day shift
Self-rated health Good
Poor
Demand Per SD
Control Per SD
Decision Authority Per SD
Skill Discretion Per SD
Social Support Per SD
Social Support form Supervisor Per SD
Social Support from coworker  Per SD
Effort Per SD
Reward Per SD
Promotion Reward Per SD
Esteem Reward Per SD
Security Reward Per SD
Overcommitment Per SD
Employment opportunity Difficult
Easy
Sigmau
Rho
Log likelihood
AIC
BIC

1.00
1.64 (1.37, 1.96) **

0.24 (0.12, 0.48) **
0.017
-2342.77
4699.54
4748.44

0.86 (0.79, 0.94) * 0.86 (0.79, 0.94) **

1.00 1.00
1.31(1.07, 1.61) *  32.(1.08, 1.62) **
1.00 1.00
0.94 (0.72, 1.22) 0.99 (01.29)
1.00 1.00
1.01 (0.84, 1.21) 0.99 (0.829)L.1

1.00 1.00

1.52 (1.27, 1.83) #* 4P (1.18, 1.71) ***
1.10 (1.01, 1.19) *
0.91 (0.84, 0.99) *
0.95 (0.87, 1.03)
0.93 (0.86, 1.01)
0.86 (0.79, 0.93) ***
0.87 (0.80, 0.94) **
0.97 (0.89, 1.05)
1.02 (0.93, 1.12)
0.78 (0.72, 0.85) ***

0.86 (0.79, 0.94) **
1.00
1.32 (1.07, 1.61) **
1.00
1.01 (0.78, 1.30)
1.00
1.03 (0.86, 1.24)
1.00
1.66 (1.38, 1.99) ***

0.80 (0.73, 0.87) ***

0.90 (0.83, 0.98) *
1.01 (0.93, 1.10)
1.13 (1.04, 1.23) **

0.24 (0.12, 0.48)**0.24 (0.12, 0.48) ***

0.017 0.018
-2326.0 -2312.22
4672.06 4644.43
4741.92 4714.29

1.00
1.21 (1.01, 1.45) *
0.24 (0.12, 0.48) ***
0.017
-2340.65
4697.30
4753.19

0.86.7®, 0.94) *
1.00
1.32 (1.0BH2) **
1.00
0.98 (0.75, 1.28)
1.00
1.00 (0.83, 1.20)
1.00
1.42 (U8, 1.71) **
1.02 (0.9B1).
0.94 (0.862)
98)(0.90, 1.07)
0(0486, 1.02)
0985, 1.02)
0.92 (0.84, 1.00)
0.99 (0.91, 1.08)
1.01 (0.92, 1.12
0.82 (0.089) **
0.81 (0.74, 0.89) ***
(0SB5, 1.04)
10082, 1.09)
1134, 1.24) *
1.00
1.26 (1.05, 1.52) *
0.2(0.12, 0.49) ***
0.018
-2306.42
4640.85
4738.65

Multilevel logistic regression, p <0.05, **p < 0.01, ** p < 0.001



5.2. Germany

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 899 nurses who participated orgglbee survey, 1246 nurses who
participated both baseline and follow-up survey& @8% follow-up rate) were quite
comparable except they were significantly oldee (Eable 9).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Clear dose-response relationships were demonstiatetthe findings displayed in
Table 10. When analyzing the separate impacts @bstemographic characteristics,
job strain, ERI, and employment opportunity at tiaseon newly developed ITL at
follow-up, young age, being single, poor self-ratedalth, and ERI were all
significant, with relatively strongest effects ebegl by age. However, when mutually
adjusting the effects of these predictors on e bdds ratios of young age, being
single, and ERI on ITL remained almost unchangduereas the odds ratio of poor
self-rated health lost its statistical significandéxploring the full information
provided by the continuous measure of the log-foansed ratio of effort/reward
exhibited elevated explanatory power if compareith wiformation based on tertiles.

The single psychosocial work dimensions were aoldkily examined. Similarly,

when taking mutual adjustment for all charactessstinto account, poor self-rated
health was no longer related to ITL, whereas yoagg, being single, reward (in
particular, promotion reward), and overcommitmergravfound to be consistently
predictable to nurses’ intention to leaving thef@ssion (Table 11).
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Table 9 Comparison of characteristics at baséletereen study subjects who participated only
baseline survey and both baseline and follow-upeyisin nurses from Germany

Study subjects who
participated only
baseline survey

Study subjects who

participated both baseline
and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 899 36.74 £ 9.64 1246 37.55+£9.00 4&60
Demand 899 10.27 +1.92 1246 10.28 +1.89 0.9258
Control 899 20.26 +4.14 1246 20.54+3.94 0.1149
Social support 899 24.19+£5.28 1246 24.54 £5.050.1131
Effort 899 10.93+1.19 1246 10.84+1.21 0.1009
Reward 899 17.07 +2.43 1246 17.17 +2.40 0.3815
Overcommitment 899 8.50 £1.89 1246 8.53+1.840.7253
Categorical variables ## N % N %
Marital status 0.2026
Single 227 25.25 285 22.87
Cohabitated 672 74.75 961 77.13
Position rank 0.5202
Low 747 83.09 1022 82.02
High 152 16.91 224 17.98
Shift work 0.6562
Day shift 345 38.38 490 39.33
Rotating shift 554 61.62 756 60.67
Self-rated health 0.9999
Poor 171 19.02 237 19.02
Good 728 80.98 1009 80.98
Employment opportunity 0.7641
Difficult 305 33.93 415 33.31
Easy 594 66.07 831 66.69
Intention to leave 0.2850
No 745 82.87 1054 84.59
Yes 154 17.13 192 15.41

# Student’s t-test
## Chi-square test
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Table 10 Prospective associations of socio-denpbigavariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly eleped ITL
at follow-up in nurses from Germany (OR, 95% CI¥({954)

Model |

Model I

Model 1l

Model IV

Model V

Age
Marital status

Position rank
Shift work
Self-rated health

Job strain

Log (Demand / Control)

Social Support

Effort-reward imbalance
Log (Effort / Reward)

Overcommitment
Employment opportunity
Finding another job

Per SD
Cohabitated  1.00

Single 1.78 (1.12,2.83) *
High 1.00

Low 1.33 (0.69, 2.54)
Day shift 1.00

Rotating shift 0.87 (0.55, 1.37)
Good 1.00

Poor 1.72(1.01,2.91) *

Low
Intermediate
High
Per SD

Per SD

Low
Intermediate
High
Per SD

Per SD

Difficult
Easy

1.00

1.71 (1.07, 2.73) *

1.00
1.25 (0.65, 2.40)
1.00

1.00

3(1.08, 2.76) *
1.00

1.46 (0Z61)
1.00

0.88 (0.56, 1.40) 0.84 (0.53, 1.34)

1.00
1.63 (0.95, 2.79)

1.00
0.87 (0.51, 1.51)
1.34 (0.79, 2.28)
1.04 (0.84, 1.31)
0.92 (0.74, 1.15)

1.00
1.27302.21)

1.00

0.89 (0.49, 1.62)
1.71 (0.97, 3.03)
1.28 (1.01, 1.64) *

1.33 (1.06, 1.67) *

1.00

1.77 (1.11, 2.82) *

1.00

1.31 (0.68, 2.50)

1.00

0.88 (0.56, 1.38)

1.00
1.68 (0.99, 2.86)

1.00
0.83 (0.53, 1.28)

0.66 (0.52, 0.83) **0.64 (0.50, 0.80) ** 0.64 (0.51, 0.82) ** 0.65 (0.52, 0.82) *** 0.63 (0.50, 0.80) ***

1.00
1.72 (1.0776).*
1.00
1.40 (0.72, 2.72)
1.00
0.86 (0.587L.
1.00
1.25 (0.71, 2.19)

1.00
0.67 (0.38, .20
0.92 (0.51, 1.66)
0.86 (0.66, 1.12)

0.999(01.24)

1.00
0.93 (0.50, \L.72
1.77 (0.94, 3.33)
1.34 (1.01, 1.76) *
185§, 1.71) *

1.00
0.84 (0.54, 1.32)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Table 11 Prospective associations of socio-denphigavariables, psychosocial work factors at baselvith newly developed ITL at follow-up in nursem

Germany (OR, 95% CI) (N=1054)

Model |

Model I

Model 1l

Model IV

Model V

Age Per SD
Marital status
Single
Position rank High
Low
Shift work Day shift

0.66 (0.52, 0.83) **0.65 (0.51, 0.82) ** 0.64 (0.50, 0.81) ***

Cohabitated 1.00

1.78 (1.12, 2.83) *
1.00

1.33 (0.69, 2.54)

1.00

Rotating shift  0.87 (0.55, 1.37)

Self-rated health Good
Poor
Demand Per SD
Control Per SD
Decision Authority Per SD
Skill Discretion Per SD
Social Support Per SD

Social Support form SupervisorPer SD
Social Support from coworker Per SD

Effort Per SD
Reward Per SD
Promotion Reward Per SD
Esteem Reward Per SD
Security Reward Per SD
Overcommitment Per SD
Employment opportunity Difficult
Easy

1.00
1.72 (1.01, 2.91) *

1.00
1.75 (1.09, 2.81) *
1.00
1.24 (0.63, 2.41)
1.00
0.88 (0.56, 1.40)
1.00
1.64 (0.96, 2.81)
0.97 (0.77, 1.22)
0.92 (0.73, 1.15)
0.98 (0.77, 1.23)
0.90 (0.73, 1.12)
0.91 (0.73, 1.13)
0.96 (0.76, 1.20)
0.93 (0.74, 1.17)

1.00
8(a.05, 2.71) *
1.00
1.37 (0Z85)
1.00
0.86 (0.547)L.3
1.00
1.27302.20)

0.89 (0.70, 1.14)
0.70 (0.56, 0.87) **

0.76 (0.60, 0.96) *

0.82 (0.66, 1.03)
1.02 (0.81, 1.28)

1.37 (1.09, 1.72) **

0.65 (0.52, 0.82) ** 0.64 (0.50, 0.82) ***

1.00
1.77 (1.11, 2.82) *
1.00
1.31 (0.68, 2.50)
1.00
0.88 (0.56, 1.38)
1.00
1.68 (0.99, 2.86)

1.00
0.83 (0.53, 1.28)

1.00
1.75 (1.082D.*
1.00
1.34 (0.68, 2.63)
1.00
0.84 (0.52, 1.34)
1.00
1.28 (0.73, 2.24)
0.82 (0.62,)1.07
1.01 (0.790)L.3
081(0.84, 1.37)
0074, 1.14)
1.084(01.37)
1.07 (0.84, 1.38)
1.03 (0.81, 1.32)
0.97 (0.74, 1.26
0.65 (0.585) **
74Q0.59, 0.94) *
0.5B(0.01)
10082, 1.30)
(221, 1.80) **
1.00
0.90 (0.57, 1.41)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.3. ltaly

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 1413 nurses who participated casglme survey, 2039 nurses who
participated both baseline and follow-up survey9.q%% follow-up rate) were
significantly older, higher position, and more dayft work, with better health; they
also had higher control, higher social support, lamger effort (see Table 12).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Findings were displayed in Table 13. When analyzihg separate impacts of
socio-demographic characteristics, job strain, ERigd employment opportunity at
baseline on newly developed ITL at follow-up, higbsition, poor self-rated health,

and low social support were all significant, withatively strongest effects exerted by
health. When mutually adjusting the effects of éhpeedictors on ITL, the odds ratios
of high position, poor self-rated health, and loecial support on ITL remained

almost unchanged.

The single psychosocial work dimensions were aoltkily examined. Similarly,
when taking mutual adjustment for all charactersstinto account, reward was no
longer related to ITL, whereas high position, pself-rated health, and low social
support (in particular, social support from cowajkerere found to be consistently
predictable to nurses’ intention to leaving thefession (Table 14).
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Table 12 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeysin nurses from Italy

Study subjects who
participated only
baseline survey

Study subjects who
participated both baseline
and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 1413 36.66 + 7.81 2039 37.54+7.26 00@
Demand 1413 9.95+2.22 2039 9.91+2.16 0.5939
Control 1413 18.58 +4.78 2039 18.97 +4.77 0.0172
Social support 1413 21.82+5.84 2039 22.38 £5.710.0048
Effort 1413 10.56 + 1.36 2039 10.33£1.40 <0.0001
Reward 1413 17.46 +2.64 2039 17.60 + 2.50 0.1236
Overcommitment 1413 8.79+1.74 2039 8.74 +£1.770.4159
Categorical variables ## N % N %
Marital status 0.4686
Single 190 13.45 257 12.60
Cohabitated 1223 86.55 1782 87.40
Position rank <0.0001
Low 1329 94.06 1789 87.74
High 84 5.94 250 12.26
Shift work 0.0016
Day shift 510 36.09 845 41.11
Rotating shift 903 63.91 1194 58.56
Self-rated health 0.0424
Poor 369 26.11 471 23.10
Good 1044 73.89 1568 76.90
Employment opportunity 0.8607
Difficult 260 18.40 380 18.64
Easy 1153 81.60 1659 81.36
Intention to leave 0.6109
No 1135 80.33 1652 81.02
Yes 278 19.67 387 18.98

# Student’s t-test
## Chi-square test
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Tables 13 Prospective associations of socio-deapbig variables, job strain, effort-reward imbaknemployment opportunity at baseline with newlyedeped ITL

at follow-up in nurses from ltaly (OR, 95% CI) (N&632)

Model | Model Il Model IlI Model IV Model V
Age Per SD 1,06 (0.89, 1.28) 1.07 (0.89, 1.28) 10089, 1.28) 1.05 (0.88, 1.26) 1.06 (0.88, 1.28)
Marital status Cohabitated 1.00 1.00 1.00 1.00 1.00
Single 1.25 (0.76, 2.05) 1.24 (0.75, 2.05) 1.23602.06) 1.22 (0.74, 2.01) 1.23 (0.75, 2.04)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 0.45 (0.26, 0.77) *  0.44 (0.25,0.75) **  0.40.27,0.81) **  0.46 (0.27,0.79) **  0.47 (0.27.88) **
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.34 (0.89, 2.03) 1.36 (0.90, 2.06) 1.32 (0.87, 2.00) 1.38 (0.91, 2.09) 1.40 (0.923p.
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 2.08 (1.42, 3.05) *** 2.05 (1.39, 3.02) *** 1.99 (1.35, 2.94) *** 2.11 (1.44, 3.10) *** 2.02 (1.36, 2.99) ***
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 1.08 (0.67, 1.76) 1.09 (0.65, 1.81
High 1.52 (0.98, 2.36) 1.50 (0.96, 2.36)
Per SD 1.07 (0.88, 1.28) 1.08 (0.88, 1.32)
Social Support Per SD 0.79 (0.66, 0.95) * 008%, 0.95) *
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 1.14 (0.73, 1.78) 0.92 (0.56, 1.53
High 1.15 (0.72, 1.84) 1.04 (0.66, 1.64)
Per SD 1.06 (0.87, 1.28) 0.95 (0.77,1.18)
Overcommitment Per SD 1.07 (0.89, 1.30) 1.191(01.32)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 1.64 (0.96, 2.78) 1.64 (0.96, 2.79)

Multivariate logistic regression, 5 <0.05, **p < 0.01, *** p < 0.001
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Table 14 Prospective associations of socio-denpbigavariables, psychosocial work factors at baseliith newly developed ITL at follow-up in nursiesm Italy

(OR, 95% Cl) (N=1652)

Model V

Rotating shift  1.34 (0.89, 2.03)

Age Per SD
Marital status Cohabitated 1.00
Single
Position rank High
Low
Shift work Day shift
Self-rated health Good
Poor
Demand Per SD
Control Per SD
Decision Authority Per SD
Skill Discretion Per SD
Social Support Per SD

Social Support form SupervisorPer SD
Social Support from coworker Per SD

1,06 (0.89, 1.28) 1.05 (0.88, 1.27)

1.25 (0.76, 2.05) 1.23 (0.75, 2.03)
0.45 (0.26, 0.77) **

1.36 (0.90, 2.07)

Model Il Model IV
10080, 1.30) 1.05 (0.88, 1.26)
1.00 1.00
1.27602.04) 1.22 (0.74, 2.01)
1.00 1.00
0.36 (0.20, 0.64) ***0.43 (0.25, 0.75) **  0.46 (0.27, 0.79) **
1.00 1.00
1.47 (0.967p.2 1.38 (0.91, 2.09)
1.00 1.00

2.08 (1.42, 3.05) *** 2.01 (1.37, 2.96) ** 1.95 (1.32, 2.89) *** 2.11 (1.44, 3.10) ***

0.93 (0.78, 1.12)

0.86 (0.70, 1.050

0.84 (0.68, 1.04)

1.02 (0.84, 1.24)

0.81 (0.68, 0.98) *
0.94 (0.78, 1.14)
0.80 (0.67, 0.96) *

1.05 (0.87, 1.27)
1.00
1.22 (0.74, 2.02)
1.00
0.38 (0,D.69) **
1.00
1.48 (0.96, 2.29)
1.00
1.95 @2, 2.89) ***
0.94 (0.77))1.16
0.87 (0.717)L.0
84)(0.68, 1.04)
1(03B6, 1.28)
0869, 1.02)
0.97 (0.80, 1.18)
0.81 (0.68, 0.98) *

Effort Per SD 0.86 (0.70, 1.05) 0.90 (0.72,).11
Reward Per SD 0.82 (0.69, 0.98) * 0.92 (0.753)L.
Promotion Reward Per SD 0.96 (0.80, 1.16) 00980, 1.17)
Esteem Reward Per SD 0.82 (0.68, 0.99) * (0955, 1.15)
Security Reward Per SD 1.00 (0.84, 1.20) 10083, 1.20)
Overcommitment Per SD 1.10 (0.91, 1.33) 1.19201.35)
Employment opportunity Difficult 1.00 1.00
Easy 1.64 (0.96, 2.78) 1.67 (0.98, 2.86)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.4. France

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 2765 nurses who patrticipated ocabelne survey, 892 nurses who
participated both baseline and follow-up survey4.32% follow-up rate) were
comparable except they were significantly youngh better health. (see Table 15).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Clear dose-response relationships were demonstiatetthe findings displayed in
Table 16. When analyzing the separate impacts @bstemographic characteristics,
job strain, ERI, and employment opportunity at tiaseon newly developed ITL at
follow-up, poor self-rated health, job strain, a&®Rl were all significant, with

relatively strongest effects exerted by ERI. Howewehen mutually adjusting the
effects of these predictors on ITL, the odds raticERI on ITL remained almost
unchanged, whereas the odds ratios of poor se&éirbealth and job strain lost its
statistical significance. Exploring the full infoation provided by the continuous
measures of the log-transformed ratios of demantifab and of effort/reward

exhibited elevated explanatory power if compareith wiformation based on tertiles.

The single psychosocial work dimensions were aoltkily examined. Similarly,

when taking mutual adjustment for all charactessstinto account, poor self-rated
health and demand were no longer related to ITLere&s reward (in particular,
promotion reward and esteem reward) was found te@dreistently predictable to
nurses’ intention to leaving the profession (Teabig.
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Table 15 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeysr in nurses from France

Study subjects who
participated only
baseline survey

Study subjects who

participated both baseline
and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 2765 39.06 +9.48 892 38.00+8.93 0M0
Demand 2765 9.84+2.12 892 9.96 +£2.13 0.1471
Control 2765 20.77 £4.00 892 20.73+4.12 0.8014
Social support 2765 23.16 £5.32 892 23.47 £5.210.1307
Effort 2765 10.31+1.46 892 10.35+1.40 0.5000
Reward 2765 18.40 + 2.50 892 18.49 +2.38 0.3213
Overcommitment 2765 8.59 +1.90 892 8.60 +1.860.8944
Categorical variables ## N % N %
Marital status 0.8392
Single 420 15.19 138 15.47
Cohabitated 2345 84.81 754 84.53
Position rank 0.1752
Low 2624 94.90 836 93.72
High 141 5.10 56 6.28
Shift work 0.6664
Day shift 1832 66.26 584 65.47
Rotating shift 933 33.74 308 34.53
Self-rated health 0.0376
Poor 890 32.19 254 28.48
Good 1875 67.81 638 71.52
Employment opportunity 0.3653
Difficult 702 25.39 213 23.88
Easy 2063 74.61 679 76.12
Intention to leave 0.3200
No 2359 85.32 773 86.66
Yes 406 14.68 119 13.34

# Student’s t-test
## Chi-square test
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Table 16 Prospective associations of socio-denpbigavariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly eleped ITL
at follow-up in nurses from France (OR, 95% CI) {N3)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.96 (0.77, 1.21) 0.98 (0.78, 1.24) 0ooBg, 1.24) 0.98 (0.78, 1.24) 1.02 (0.80, 1.29)
Marital status Cohabitated  1.00 1.00 1.00 1.00 1.00
Single 0.86 (0.45, 1.66) 0.88 (0.46, 1.70) 0.88401.67) 0.87 (0.45, 1.67) 0.89 (0.46, 1.72)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 2.10 (0.63, 7.02) 1.78 (0.52, 6.05) 2.15 (0:B38) 2.22 (0.66, 7.43) 2.12 (0.60, 7.40)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.06 (0.67, 1.69) 1.09 (0.68, 1.75) 1.06 (0.66, 1.71) 1.06 (0.67, 1.69) 1.07 (0.683)L.
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.62 (1.02, 2.59) * 1.44 (0.90, 2.32) 1.38602.25) 1.67 (1.04, 2.70) * 1.40 (0.86, 2.28)
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 2.18 (1.17, 4.07) ** 1.59 (0.723®
High 2.39 (1.27, 4.50) ** 1.64 (0.85, 3.18)
Per SD 1.46 (1.14, 1.86) ** 1.15 (0.86, 1.53)
Social Support Per SD 0.81 (0.64, 1.01) 0.911(01.16)
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 1.22 (0.62, 2.42) 1.11 (0.55, p.23
High 3.34 (1.80, 6.17) *** 2.74 (1.40, 5.33) ***
Per SD 1.93 (1.48, 2.51) *** 1.81 (1.34, 2.44) ***
Overcommitment Per SD 1.08 (0.86, 1.38) 1.081(01.32)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 1.32 (0.77, 2.27) 1.42 (0.81, 2.48)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Table 17 Prospective associations of socio-denpbigavariables, psychosocial work factors at baseliith newly developed ITL at follow-up in nurdesm France

(OR, 95% Cl) (N=773)

Model |

Model IV

Model V

Age Per SD 0.96 (0.77, 1.21)
Marital status Cohabitated 1.00

Single 0.86 (0.45, 1.66)
Position rank High 1.00
Low 2.10 (0.63, 7.02)
Shift work Day shift 1.00
Rotating shift 1.06 (0.67, 1.69)
Self-rated health Good 1.00
Poor 1.62 (1.02, 2.59) *
Demand Per SD
Control Per SD
Decision Authority Per SD
Skill Discretion Per SD
Social Support Per SD

Social Support form SupervisorPer SD

Social Support from coworker Per SD
Effort Per SD
Reward Per SD

Model I Model Il

1.00 (0.80, 1.26) Q0a76, 1.23)
1.00 1.00

0.91 (0.47, 1.76) 0.88401.66)
1.00 1.00

1.88 (0.55, 6.45) 1.97 (0&76)

1.00 1.00

1.10 (0.69, 1.77) 1.02 (0.634)1.6
1.00 1.00

1.46 (0.91, 2.36) 1.27401.98)

1.40 (1.10, 1.77) **
0.83 (0.66, 1.06)

0.90 (0.71, 1.15)

0.87 (0.69, 1.09)

0.83 (0.66, 1.05)
0.89 (0.70, 1.12)
0.91 (0.73, 1.14)

1.19 (0.91, 1.56)

0.98 (0.78, 1.24)
1.00
0.87 (0.45, 1.67)
1.00
2.22 (0.66, 7.43)
1.00
1.06 (0.67, 1.69)
1.00
1.67 (1.04, 2.70) *

0.54 (0.43, 0.68) ***

1.00 (0.78, 1.28)
1.00
0.89 (0.46, 1.74)
1.00
2.03 (0.58, 7.12)
1.00
1.05 (0.64, 1.70)
1.00
1.26 (0.77, 2.08)
1.22 (0.965)
0.93 (0.730)L.2
031(0.79, 1.33)
0(8%9, 1.12)
1.082(01.39)
1.07 (0.82, 1.39)
0.98 (0.78, 1.25)
1.08 (0.80, 1.46
0.54 (0.8T0) ***
0.65 (0.50, 0.84) ***

Promotion Reward Per SD 0.64 (0.50, 0.82) ***
Esteem Reward Per SD 0.76 (0.60, 0.96) * (078, 0.99) *
Security Reward Per SD 0.90 (0.73, 1.12) Qos®2, 1.11)
Overcommitment Per SD 1.05 (0.82, 1.34) 1.008/01.30)
Employment opportunity Difficult 1.00 1.00
Easy 1.32 (0.77, 2.27) 1.44 (0.82, 2.54)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.5. The Netherlands

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 1490 nurses who patrticipated ocabelne survey, 696 nurses who
participated both baseline and follow-up surveys§3% follow-up rate) had higher
position, and more rotating shift work, with bettieealth; they had also lower
intention to leave (see Table 18).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Findings were displayed in Table 19. When analyzihg separate impacts of
socio-demographic characteristics, job strain, ERigd employment opportunity at
baseline on newly developed ITL at follow-up, onlgy shift work was significant.
However, when mutually adjusting the effects ofstheredictors on ITL, the odds
ratio of shift work on ITL remained almost unchadge

The single psychosocial work dimensions were aoltkily examined. Similarly,
when taking mutual adjustment for all charactessstnto account, day shift work and
demand were found to be consistently predictableutses’ intention to leaving the
profession (Table 20).
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Table 18 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeytsrin nurses from the Netherlands

Study subjects who
participated only
baseline survey

Study subjects who

participated both baseline

and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 1490 36.75+£9.49 696 37.46£9.44 0Ir1
Demand 1490 9.15+1.68 696 9.23+1.70 0.2650
Control 1490 20.00 + 3.30 696 20.15 + 3.26 0.3338
Social support 1490 23.50 £ 3.80 696 23.79 £ 3.870.1027
Effort 1490 9.54+1.33 696 9.57+£1.30 0.6309
Reward 1490 19.29 +2.07 696 19.42 +1.95 0.1554
Overcommitment 1490 7.04 £1.32 696 7.03+1.320.8071
Categorical variables ## N % N %
Marital status 0.7697
Single 219 14.70 99 14.22
Cohabitated 1271 85.30 597 85.78
Position rank <0.0001
Low 1490 100.00 682 97.99
High 0 0.00 14 2.01
Shift work 0.0234
Day shift 431 28.93 169 24.28
Rotating shift 1059 71.07 527 75.72
Self-rated health 0.0008
Poor 177 11.88 50 7.18
Good 1313 88.12 646 92.82
Employment opportunity 0.1656
Difficult 210 14.09 83 11.93
Easy 1280 85.91 613 88.07
Intention to leave 0.0262
No 1339 89.87 646 92.82
Yes 151 10.13 50 7.18

# Student’s t-test
## Chi-square test
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Table 19 Prospective associations of socio-denpbigavariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly eleped ITL
at follow-up in nurses from the Netherlands (OR¥96I1) (N=646)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.75 (0.51, 1.09) 0.77 (0.52, 1.13) 00m™0, 1.08) 0.76 (0.52, 1.12) 0.77 (0.52, 1.14)
Marital status Cohabitated  1.00 1.00 1.00 1.00 1.00
Single 1.35 (0.54, 3.37) 1.38 (0.55, 3.47) 1.36403.40) 1.35 (0.54, 3.37) 1.39 (0.55, 3.50)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 0.79 (0.10, 6.31) 0.84 (0.10, 6.93) 0.80 (0A.88) 0.82 (0.10, 6.66) 0.88 (0.10, 7.44)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 0.38 (0.18, 0.83) * 0.37 (0.17,10.8 0.35(0.16,0.78) *  0.37(0.17,0.81) * 0.83.15, 0.75) **
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.00 (0.23, 4.40) 0.97 (0.22, 4.28) 1.02304247) 1.04 (0.24, 4.60) 1.01 (0.23, 4.50)
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 1.60 (0.67, 3.86) 1.57 (0.64, B.85
High 1.81 (0.73, 4.51) 1.93 (0.73,5.13)
Per SD 1.36 (0.95, 1.93) 1.37 (0.92, 2.05)
Social Support Per SD 1.22 (0.86, 1.73) 1.183/01.68)
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 1.21 (0.48, 3.03) 1.04 (0.39, 2.78
High 1.76 (0.76, 4.10) 1.60 (0.67, 3.78)
Per SD 1.15 (0.82, 1.62) 1.06 (0.71, 1.57)
Overcommitment Per SD 0.89 (0.61, 1.30) 0.8%901.29)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 2.12 (0.49,9.17) 1.96 (0.45, 8.54)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Table 20 Prospective associations of socio-denpingavariables, psychosocial work factors at baselivith newly developed ITL at follow-up in nursieem the

Netherlands (OR, 95% CI) (N=646)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.75 (0.51, 1.09) 0.75(0.51, 1.11) oo™, 1.09) 0.76 (0.52, 1.12) 0.76 (0.51, 1.14)
Marital status Cohabitated 1.00 1.00 1.00 1.00 1.00
Single 1.35 (0.54, 3.37) 1.38 (0.55, 3.47) 1.38503.45) 1.35 (0.54, 3.37) 1.39 (0.55, 3.51)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 0.79 (0.10, 6.31) 0.86 (0.10, 7.07) 0.79 (pa.a4) 0.82 (0.10, 6.66) 0.87 (0.10, 7.28)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift (0.38 (0.18, 0.83) * 0.33(0.15,0.74) *  0.34 (0.057/6) ** 0.37 (0.17,0.81) * 0.32 (0.14, 0.72) **
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.00 (0.23, 4.40) 1.08 (0.24, 4.78) 1.05404263) 1.04 (0.24, 4.60) 1.14 (0.25, 5.15)
Demand Per SD 1.47 (1.04, 2.08) * 1.59 (1.027p*
Control Per SD 1.05 (0.74, 1.49) 1.03 (0.7371.4
Decision Authority Per SD 1.28 (0.89, 1.84) 251(0.86, 1.81)
Skill Discretion Per SD 0.76 (0.53, 1.07) 0(0&k2, 1.07)
Social Support Per SD 1.20 (0.85, 1.71) 1.181(01.71)

Social Support form SupervisorPer SD
Social Support from coworker Per SD

Effort Per SD
Reward Per SD
Promotion Reward Per SD
Esteem Reward Per SD
Security Reward Per SD
Overcommitment Per SD
Employment opportunity Difficult
Easy

1.09 (0.78, 1.54)

1.28 (0.88, 1.87)
1.23 (0.87, 1.75)
1.05 (0.74, 1.49)

0.97 (0.68, 1.40)
1.17 (0.79, 1.72)
0.90 (0.64, 1.27)
0.86 (0.59, 1.25)

1.00
2.12 (0.49, 9.17)

1.06 (0.73, 1.53)
1.26 (0.85, 1.85)
0.95 (0.61, 1.46
1.01 (0.69,)1.48

{0070, 1.51)
1.09.(0.69)

00896, 1.27)
0.88501.22)
1.00
1.86 (0.42, 8.16)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.6. Belgium

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 1363 nurses who patrticipated ocabelne survey, 591 nurses who
participated both baseline and follow-up survey&2Z3% follow-up rate) had higher
position, with better health; they also had lowemand, higher control, higher social
support, and higher reward (see Table 21).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Findings were displayed in Table 22. When analyzihg separate impacts of
socio-demographic characteristics, job strain, ERigd employment opportunity at
baseline on newly developed ITL at follow-up, noydiactors were significant.
However, when mutually adjusting the effects ofstheredictors on ITL, the odds
ratios remained almost unchanged.

The single psychosocial work dimensions were aoltkily examined. Similarly,

when taking mutual adjustment for all characterssinto account, no any variables
were found to be predictable to nurses’ intentmteaving the profession (Table 23).
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Table 21 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeysin nurses from Belgium

Study subjects who
participated only
baseline survey

Study subjects who

participated both baseline
and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 1363 37.24+9.29 591 38.05+9.01 7300
Demand 1363 10.26 +1.76 591 10.02 +2.04 0.0113
Control 1363 19.54 +3.71 591 19.95+3.61 0.0248
Social support 1363 24.54 £5.16 591 25.29 £ 4.970.0031
Effort 1363 10.45+1.42 591 10.33+1.48 0.1007
Reward 1363 17.93 +2.46 501 18.36 +2.38 0.0003
Overcommitment 1363 8.45 +1.83 591 8.40 £ 1.830.5449
Categorical variables ## N % N %
Marital status 0.0925
Single 213 15.63 75 12.69
Cohabitated 1150 84.37 516 87.31
Position rank 0.0213
Low 1235 90.61 515 87.14
High 128 9.39 76 12.86
Shift work 0.5215
Day shift 599 43.95 236 45.52
Rotating shift 764 56.05 322 54.48
Self-rated health 0.0055
Poor 296 21.72 96 16.24
Good 1067 78.28 495 83.76
Employment opportunity 0.2975
Difficult 343 25.17 162 27.41
Easy 1020 74.83 429 72.59
Intention to leave 0.4467
No 1199 87.97 527 89.17
Yes 164 12.03 64 10.83

# Student’s t-test
## Chi-square test
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Table 22 Prospective associations of socio-denpbigavariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly eleped ITL
at follow-up in nurses from Belgium (OR, 95% CI)HBR7)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.80 (0.52, 1.22) 0.77 (0.50, 1.19) 000, 1.20) 0.80 (0.51, 1.24) 0.76 (0.49, 1.19)
Marital status Cohabitated  1.00 1.00 1.00 1.00 1.00
Single 1.77 (0.63, 4.95) 1.77 (0.62, 5.01) 1.76@q04.85) 1.77 (0.63, 4.96) 1.77 (0.62, 5.09)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 0.39 (0.14, 1.08) 0.40 (0.14, 1.16) 0.38 (01.88) 0.39 (0.14, 1.10) 0.40 (0.13, 1.22)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.07 (0.45, 2.54) 1.06 (0.45, 2.54) 1.09 (0.44, 2.67) 1.07 (0.45, 2.55) 1.10 (0.4B2p.
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 2.49 (0.97, 6.41) 2.34 (0.90, 6.09) 2.162/05366) 2.49 (0.96, 6.46) 2.14 (0.80, 5.76)
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 1.43 (0.48, 4.22) 1.16 (0.34, B.95
High 1.69 (0.59, 4.84) 1.72 (0.57,5.21)
Per SD 1.11 (0.72, 1.70) 1.00 (0.61, 1.64)
Social Support Per SD 0.76 (0.50, 1.15) 0.792(01.20)
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 0.79 (0.45, 1.92) 0.75(0.43,1L.81
High 1.33 (0.66, 3.26) 1.14 (0.57, 2.90)
Per SD 1.07 (0.67, 1.70) 1.00 (0.60, 1.66)
Overcommitment Per SD 1.30 (0.84, 2.01) 1.38402.06)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 0.99 (0.38, 2.58) 1.06 (0.40, 2.78)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Table 23 Prospective associations of socio-denpbigavariables, psychosocial work factors at baselivith newly developed ITL at follow-up in nursem

Belgium (OR, 95% CI) (N=527)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.80 (0.52, 1.22) 0.78 (0.51, 1.21) oom1, 1.21) 0.80 (0.51, 1.24) 0.77 (0.49, 1.212)
Marital status Cohabitated 1.00 1.00 1.00 1.00 1.00
Single 1.77 (0.63, 4.95) 1.74 (0.62, 4.92) 1.78104.92) 1.77 (0.63, 4.96) 1.74 (0.61, 4.97)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 0.39 (0.14, 1.08) 0.40 (0.13, 1.24) 0.39 (p1L34) 0.39 (0.14, 1.10) 0.41 (0.13, 1.33)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.07 (0.45, 2.54) 1.08 (0.45, 2.59) 1.08 (0.443p.6  1.07 (0.45, 2.55) 1.05 (0.42, 2.60)
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 2.49 (0.97, 6.41) 2.26 (0.86, 5.95) 2.162/05366) 2.49 (0.96, 6.46) 2.02 (0.75, 5.44)
Demand Per SD 1.09 (0.71, 1.68) 0.96 (0.56,)1.62
Control Per SD 0.99 (0.63, 1.56) 1.00 (0.6301.6
Decision Authority Per SD 0.89 (0.55, 1.44) 89(0.54, 1.46)
Skill Discretion Per SD 1.17 (0.72, 1.90) 1(03%9, 1.84)
Social Support Per SD 0.77 (0.51, 1.16) 0.780(01.22)

Social Support form SupervisorPer SD
Social Support from coworker Per SD

Effort
Reward

Promotion Reward

Esteem Reward

Security Reward
Overcommitment
Employment opportunity

Per SD

Per SD
Per SD
Per SD
Per SD
Per SD
Difficult

Easy

0.83 (0.54, 1.26)
0.85 (0.56, 1.30)

0.94 (0.59, 1.52)

0.88 (0.59, 1.34)
0.64 (0.39, 1.05)
1.21 (0.75, 1.95)
1.02 (0.66, 1.57)
1.31 (0.84, 2.03)

1.00
0.99 (0.38, 2.58)

0.84 (0.53, 1.32)
0.80 (0.51, 1.26)
1.00 (0.59, 1.69
0.98 (0.62,)1.54
(0680, 1.10)
1.32(@.33)
{0065, 1.56)
1.38402.11)
1.00
0.99 (0.37, 2.65)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.7. Poland

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 1758 nurses who participated casglme survey, 1413 nurses who
participated both baseline and follow-up surveyd4.38% follow-up rate) were
comparable except they had higher control, and éesployment opportunity (see
Table 24).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Clear dose-response relationships were demonsthatetthe findings displayed in
Table 25. When analyzing the separate impacts @bstemographic characteristics,
job strain, ERI, and employment opportunity at tiaseon newly developed ITL at
follow-up, ERI and employment opportunity were alfnificant, with relatively

strongest effects exerted by employment opporturtitgwever, when mutually
adjusting the effects of these predictors on IThe todds ratios of ERI and
employment opportunity remained almost unchanged.

The single psychosocial work dimensions were aoldkily examined. Similarly,
when taking mutual adjustment for all charactessstinto account, employment
opportunity was found to be consistently prediaabl nurses’ intention to leaving the
profession (Table 26).
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Table 24 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeysrin nurses from Poland

Study subjects who Study subjects who
participated only participated both baseline
baseline survey and follow-up surveys
Continuous variables # N Mean + SD N Mean + SD p
Age (years) 1758 37.48 £7.36 1413 37.82+7.04 1976
Demand 1758 10.37 +2.08 1413 10.45+2.04 0.2568
Control 1758 18.69 +4.34 1413 19.00 + 4.29 0.0411
Social support 1758 23.00 £5.92 1413 23.36 £5.880.0887
Effort 1758 10.15+1.24 1413 10.21+1.22 0.1758
Reward 1758 16.84 +2.48 1413 16.96 + 2.37 0.1489
Overcommitment 1758 8.51+1.80 1413 8.53£1.830.7864
Categorical variables ## N % N %
Marital status 0.5616
Single 90 5.12 66 4.67
Cohabitated 1668 94.88 1347 95.33
Position rank 0.0925
Low 1583 90.05 1246 88.18
High 175 9.95 167 11.82
Shift work 0.4475
Day shift 332 18.89 282 19.96
Rotating shift 1426 81.11 1131 80.04
Self-rated health 0.1310
Poor 463 26.34 339 23.99
Good 1295 73.66 1074 76.01
Employment opportunity 0.0072
Difficult 1495 85.04 1248 88.32
Easy 263 14.96 165 11.68
Intention to leave 0.5269
No 1582 89.99 1281 90.66
Yes 176 10.01 132 9.34

# Student’s t-test
## Chi-square test
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Table 25 Prospective associations of socio-denpbigavariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly eleped ITL
at follow-up in nurses from Poland (OR, 95% CI) I81)

Model | Model Il Model 111 Model IV Model V
Age Per SD 1.05 (0.84, 1.30) 1.05 (0.84, 1.30) 10024, 1.30) 1.02 (0.82, 1.27) 1.01 (0.81, 1.26)
Marital status Cohabitated  1.00 1.00 1.00 1.00 1.00
Single 1.18 (0.46, 3.03) 1.18 (0.46, 3.03) 1.18603.07) 1.17 (0.45, 3.03) 1.18 (0.45, 3.10)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 1.63 (0.68, 3.86) 1.59 (0.67, 3.78) 1.59 (0®80) 1.80 (0.75, 4.32) 1.90 (0.78, 4.60)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 0.90 (0.47, 1.70) 0.94 (0.50, 1.79) 0.87 (0.46, 1.65) 0.92 (0.48, 1.74) 0.93 (0.498].
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.30 (0.82, 2.06) 1.24 (0.78, 1.99) 1.10801677) 1.33(0.84, 2.12) 1.12 (0.69, 1.81)
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 0.82 (0.49, 1.37) 0.68 (0.39, .19
High 0.88 (0.52, 1.48) 0.71 (0.42, 1.20)
Per SD 1.18 (0.94, 1.47) 1.13(0.89, 1.42)
Social Support Per SD 0.82 (0.66, 1.01) 0.92301.15)
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 1.09 (0.62, 1.91) 1.12 (0.63,)1.98
High 1.91 (1.12, 3.27) ** 2.02 (1.11, 3.66) **
Per SD 1.19 (0.95, 1.49) 1.11 (0.86, 1.42)
Overcommitment Per SD 1.16 (0.94, 1.44) 1.18501.47)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 1.94 (1.11, 3.39) * 2.01(1.14,3.53) *

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Table 26 Prospective associations of socio-denpbigavariables, psychosocial work factors at bageliith newly developed ITL at follow-up in nurdesm Poland

(OR, 95% CI) (N=1281)

Model | Model Il Model 111 Model IV Model V
Age Per SD 1.05 (0.84, 1.30) 1.07 (0.86, 1.33) 10033, 1.29) 1.02 (0.82, 1.27) 1.02 (0.82, 1.27)
Marital status Cohabitated 1.00 1.00 1.00 1.00 1.00
Single 1.18 (0.46, 3.03) 1.17 (0.45, 3.01) 1.206(B.10) 1.17 (0.45, 3.03) 1.19 (0.46, 3.10)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 1.63 (0.68, 3.86) 1.50 (0.62, 3.60) 1.64 (0%83) 1.80 (0.75, 4.32) 1.74 (0.71, 4.26)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift  0.90 (0.47, 1.70) 0.87 (0.46, 1.65) 0.88 (0.467)L.6  0.92(0.48, 1.74) 0.88 (0.46, 1.68)
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.30 (0.82, 2.06) 1.19 (0.74, 1.90) 1.129/01680) 1.33(0.84, 2.12) 1.11 (0.69, 1.80)
Demand Per SD 1.13(0.92, 1.41) 1.07 (0.85,)1.35
Control Per SD 0.92 (0.74, 1.14) 0.93 (0.7461.1
Decision Authority Per SD 0.89 (0.71, 1.11) 910(0.72, 1.14)
Skill Discretion Per SD 1.03 (0.83, 1.27) 1(0(1, 1.24)
Social Support Per SD 0.86 (0.70, 1.06) 0.811(01.12)

Social Support form SupervisorPer SD
Social Support from coworker Per SD

0.84 (0.67, 1.04)
1.01 (0.81, 1.25)

0.85 (0.66, 1.08)
1.03 (0.82, 1.28)

Effort Per SD 1.13 (0.90, 1.44) 1.10 (0.86, ).40
Reward Per SD 0.91 (0.73, 1.14) 0.97 (0.76,)1.24
Promotion Reward Per SD 0.83 (0.66, 1.05) oag7, 1.06)
Esteem Reward Per SD 0.96 (0.77, 1.20) 1.32(Q.37)
Security Reward Per SD 1.11 (0.89, 1.38) 10084, 1.32)
Overcommitment Per SD 1.19 (0.96, 1.48) 1.18501.48)
Employment opportunity Difficult 1.00 1.00
Easy 1.94 (1.11, 3.39) * 1.98 (1.13, 3.49) *

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.8. Slovakia

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 2142 nurses who patrticipated ocabelne survey, 583 nurses who
participated both baseline and follow-up survey&.32% follow-up rate) were
comparable except they had higher position anddnigbntrol (see Table 27).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Findings were displayed in Table 28. When analyzihg separate impacts of

socio-demographic characteristics, job strain, ERigd employment opportunity at

baseline on newly developed ITL at follow-up, yowage and low job strain were all

significant, with relatively strongest effects ebegl by age. However, when mutually
adjusting the effects of these predictors on I'Tig 6dds ratios of young age and job
strain on ITL remained almost unchanged.

The single psychosocial work dimensions were aoldkily examined. Similarly,

when taking mutual adjustment for all characterssinto account, young age, low
demand, and social support (in particular, soaigpsrt from supervisor) were found
to be consistently predictable to nurses’ intentmteaving the profession (Table 29).
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Table 27 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeysin nurses from Slovakia

Study subjects who Study subjects who
participated only participated both baseline
baseline survey and follow-up surveys
Continuous variables # N Mean + SD N Mean + SD p
Age (years) 2142 38.28 +8.79 583 38.86 +8.11 57/l
Demand 2142 9.99+1.81 583 9.99 +1.67 0.9982
Control 2142 19.32+4.31 583 19.74 + 4.23 0.0379
Social support 2142 24.28 £5.47 583 24.15 £5.430.6014
Effort 2142 10.12 +1.33 583 10.08 +1.29 0.4661
Reward 2142 16.87 +2.89 583 17.03+2.77 0.2350
Overcommitment 2142 8.96 £ 1.77 583 9.08 £1.740.1634
Categorical variables ## N % N %
Marital status 0.6522
Single 132 6.16 33 5.66
Cohabitated 2010 93.84 550 94.34
Position rank 0.0020
Low 1939 90.52 502 86.11
High 203 9.48 81 13.89
Shift work 0.7114
Day shift 734 34.27 195 33.45
Rotating shift 1408 65.73 388 66.55
Self-rated health 0.2567
Poor 767 35.81 194 33.28
Good 1375 64.19 389 66.72
Employment opportunity 0.4820
Difficult 1632 76.19 436 74.79
Easy 510 23.81 147 25.21
Intention to leave 0.1188
No 1923 89.78 536 91.94
Yes 219 10.22 47 8.06

# Student’s t-test
## Chi-square test
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Table 28 Prospective associations of socio-denpbigavariables, job strain, effort-reward imbalanemployment opportunity at baseline with newly eleped ITL
at follow-up in nurses from Slovakia (OR, 95% (N)=636)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.51 (0.35, 0.73) ***0.47 (0.32, 0.68) *** 0.50 (0.34, 0.72) *** 0.50 (0.35, 0.72) *** 0.46 (0.31, 0.67) ***
Marital status Cohabitated  1.00 1.00 1.00 1.00 1.00
Single 1.20 (0.32, 4.48) 1.15 (0.30, 4.45) 1.18Q04.44) 1.15 (0.30, 4.32) 1.04 (0.26, 4.23)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 1.92 (0.40, 9.16) 1.92 (0.39, 9.40) 1.97 (09L61) 1.98 (0.41, 9.50) 2.07 (0.41, 10.49)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.50 (0.65, 3.46) 1.56 (0.66, 3.68) 1.39 (0.60, 3.24) 1.52 (0.66, 3.50) 1.45 (0.6473B.
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.91 (0.94, 3.87) 1.77 (0.86, 3.65) 1.74403361) 1.94 (0.96, 3.93) 1.68 (0.79, 3.55)
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 0.98 (0.42, 2.24) 0.96 (0.42,p.22
High 0.49 (0.19, 1.22) 0.43 (0.16, 1.12)
Per SD 0.71 (0.50, 1.01) 0.68 (0.47, 0.99) *
Social Support Per SD 0.54 (0.37, 0.77) *** 0.56 (0.39, 0.80) **
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 0.87 (0.35, 2.16) 0.90 (0.35, .29
High 1.34 (0.57, 3.19) 1.27 (0.50, 3.26)
Per SD 1.08 (0.76, 1.54) 1.00 (0.68, 1.47)
Overcommitment Per SD 1.12 (0.77, 1.62) 1.13701.66)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 1.42 (0.65, 3.09) 1.44 (0.65, 3.20)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Tables 29 Prospective associations of socio-deapdig variables, psychosocial work factors at liaselith newly developed ITL at follow-up in nurséesm

Slovakia (OR, 95% Cl) (N=536)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.51 (0.35, 0.73) ***0.48 (0.33, 0.69) *** 0.50 (0.35, 0.73) *** 0.50 (0.35, 0.72) ***(0.46 (0.32, 0.68) ***
Marital status Cohabitated 1.00 1.00 1.00 1.00 1.00
Single 1.20 (0.32, 4.48) 1.07 (0.28, 4.13) 1.13@qP4.48) 1.15 (0.30, 4.32) 0.97 (0.24, 3.86)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 1.92 (0.40, 9.16) 1.81 (0.37, 9.00) 1.82 (0R09) 1.98 (0.41, 9.50) 2.11 (0.40, 11.12)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.50 (0.65, 3.46) 1.79 (0.75, 4.30) 1.49 (0.6348.5 1.52(0.66, 3.50) 1.72 (0.70, 4.26)
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.91 (0.94, 3.87) 1.86 (0.90, 3.85) 1.82§03378) 1.94 (0.96, 3.93) 1.72 (0.81, 3.68)
Demand Per SD 0.67 (0.47,0.97) * 0.62 (0.422)00*
Control Per SD 1.04 (0.72, 1.52) 1.04 (0.7121.5
Decision Authority Per SD 1.00 (0.67, 1.48) 011(0.67, 1.51)
Skill Discretion Per SD 1.06 (0.74, 1.53) 1(0573, 1.51)
Social Support Per SD 0.52 (0.36, 0.76) *** 0.53 (0.36, 0.78) **

Social Support form SupervisorPer SD
Social Support from coworker Per SD

0.58 (0.40, 0.83) **
0.82 (0.56, 1.22)

0.59 (0.41, 0.86) **
0.79 (0.53, 1.19)

Effort Per SD 0.93 (0.65, 1.34) 1.03 (0.70, 1.53
Reward Per SD 0.86 (0.60, 1.24) 1.00 (0.67,)1.51
Promotion Reward Per SD 0.86 (0.57, 1.28) 007, 1.34)
Esteem Reward Per SD 0.92 (0.63, 1.34) 1.173(Q.72)
Security Reward Per SD 1.09 (0.75, 1.59) 10067, 1.49)

Overcommitment Per SD 1.13(0.78, 1.64) 1.282/01.78)
Employment opportunity Difficult 1.00 1.00
Easy 1.42 (0.65, 3.09) 1.58 (0.70, 3.54)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



5.9. China

Socio-demographic characteristics and psychosemak characteristics at baseline,
intention to leave the nursing profession at foHopv

See Table 5 above.

Differences of characteristics at baseline betwearses who participated only
baseline survey and who participated both basalmkefollow-up surveys

Compared to the 1297 nurses who participated casglme survey, 1791 nurses who
participated both baseline and follow-up survey8.@8% follow-up rate) were
comparable except they were significantly youngbgd more employment
opportunity; they also had lower intention to legsee Table 30).

Prospective associations of socio-demographic clemsatics, psychosocial work
characteristics at baseline with newly developdddifollow-up

Clear dose-response relationships were demonsthatetthe findings displayed in
Table 31. When analyzing the separate impacts @bstemographic characteristics,
job strain, ERI, and employment opportunity at tiaseon newly developed ITL at
follow-up, young age, job strain, and ERI were sifjnificant, with relatively

strongest effects exerted by ERI. However, whenuallyt adjusting the effects of
these predictors on ITL, the odds ratios of yougg, gob strain, and ERI on ITL
remained almost unchanged. Exploring the full infation provided by the

continuous measures of the log-transformed ratibsdemand/control and of
effort/reward exhibited elevated explanatory powlecompared with information

based on tertiles.

The single psychosocial work dimensions were aoltkily examined. Similarly,
when taking mutual adjustment for all charactessstnto account, demand and social
support were no longer related to ITL, whereas goage, control (in particular, skill
discretion), and reward (in particular, promotioeward) were found to be
consistently predictable to nurses’ intention t@viag the profession (Table 32).
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Table 30 Comparison of characteristics at basélteeen study subjects who participated only
baseline survey and both baseline and follow-upeysr in nurses from China

Study subjects who
participated only
baseline survey

Study subjects who
participated both baseline
and follow-up surveys

Continuous variables # N Mean + SD N Mean + SD p
Age (years) 1297 31.47 £8.75 1791 30.55 +£7.92 00Z8B
Demand 1297 9.96 £1.92 1791 9.88 £1.82 0.2799
Control 1297 16.99 +3.79 1791 16.88 + 3.68 0.4345
Social support 1297 25.66 £ 5.07 1791 25.84 £ 4.90.3316
Effort 1297 1097 +1.41 1791 10.99 +1.36 0.7843
Reward 1297 18.04 +2.34 1791 18.09 +2.30 0.5476
Overcommitment 1297 10.04 +1.64 1791 10.01 + 1.69.6900
Categorical variables ## N % N %
Marital status 0.3659
Single 489 37.70 704 39.31
Cohabitated 808 62.30 1087 60.69
Position rank 0.6762
Low 1032 79.57 1414 78.95
High 265 20.43 377 21.05
Shift work 0.1614
Day shift 417 32.15 619 34.56
Rotating shift 880 67.85 1172 65.44
Self-rated health 0.3564
Poor 265 20.43 342 19.10
Good 1032 79.57 1449 80.90
Employment opportunity 0.0338
Difficult 543 41.87 682 38.08
Easy 754 58.13 1109 61.92
Intention to leave 0.0366
No 1065 82.11 1521 84.92
Yes 232 17.89 270 15.08

# Student’s t-test
## Chi-square test
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Tables 31 Prospective associations of socio-deapdig variables, job strain, effort-reward imbaknemployment opportunity at baseline with newlyedeped ITL
at follow-up in nurses from China (OR, 95% CI) (N621)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.71 (0.54, 0.92) **  0.68 (0.52, 0.89) * 0.67 (0.51, 0.88) **  0.70 (0.54, 0.91) *  0.66.90, 0.86) **
Marital status Cohabitated  1.00 1.00 1.00 1.00 1.00
Single 0.91 (0.60, 1.39) 0.88 (0.57, 1.36) 0.98(@P1.43) 0.91 (0.60, 1.39) 0.91 (0.59, 1.41)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 1.06 (0.67, 1.69) 1.00 (0.63, 1.60) 1.10 (0BI7) 1.07 (0.67, 1.70) 1.07 (0.67,1.72)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.24 (0.84, 1.84) 1.17 (0.79,1.73) 1.12(0.76, 1.68) 1.24 (0.84, 1.83) 1.09 (0.782)1.
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.34 (0.90, 2.01) 1.24 (0.82, 1.87) 1.091(01765) 1.34 (0.89, 2.00) 1.07 (0.70, 1.63)
Job strain
Log (Demand / Control)  Low 1.00 1.00
Intermediate 1.07 (0.69, 1.66) 1.00 (0.64, 1.56
High 1.74 (1.16, 2.61) ** 1.50 (0.99, 2.28)
Per SD 1.32 (1.12, 1.56) ** 1.24 (1.04,1.47) *
Social Support Per SD 0.90 (0.76, 1.06) 0.980(01.14)
Effort-reward imbalance
Log (Effort / Reward) Low 1.00 1.00
Intermediate 1.72 (1.08, 2.73) * 1.62 (1.0582*
High 2.38 (1.49, 3.78) ** 2.06 (1.26, 3.36) **
Per SD 1.45 (1.19, 1.76) *** 1.34 (1.09, 1.66) **
Overcommitment Per SD 1.05 (0.87, 1.25) 1.089/01.26)
Employment opportunity
Finding another job Difficult 1.00 1.00
Easy 1.11 (0.80, 1.56) 1.19 (0.85, 1.68)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001
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Table 32 Prospective associations of socio-denpbigavariables, psychosocial work factors at basgelvith newly developed ITL at follow-up in nurdesm China

(OR, 95% CI) (N=1521)

Model | Model Il Model 111 Model IV Model V
Age Per SD 0.71 (0.54, 0.92) *  0.68 (0.52, 0.89) * 0.67 (0.51, 0.88) **  0.70 (0.54, 0.91) **  0.66.80, 0.87) **
Marital status Cohabitated 1.00 1.00 1.00 1.00 1.00
Single 0.91 (0.60, 1.39) 0.88 (0.57, 1.36) 0.96101.45) 0.91 (0.60, 1.39) 0.93 (0.60, 1.44)
Position rank High 1.00 1.00 1.00 1.00 1.00
Low 1.06 (0.67, 1.69) 1.02 (0.64, 1.64) 1.09 (0B85) 1.07 (0.67, 1.70) 1.05 (0.65, 1.70)
Shift work Day shift 1.00 1.00 1.00 1.00 1.00
Rotating shift 1.24 (0.84, 1.84) 1.16 (0.78, 1.72) 1.10 (0.7441.6  1.24 (0.84, 1.83) 1.06 (0.71, 1.59)
Self-rated health Good 1.00 1.00 1.00 1.00 1.00
Poor 1.34 (0.90, 2.01) 1.20(0.79, 1.82) 1.06Q(01762) 1.34 (0.89, 2.00) 1.05 (0.69, 1.60)
Demand Per SD 1.25 (1.06, 1.48) ** 1.15 (0.9881
Control Per SD 0.82 (0.69, 0.98) * 0.84 (0.700)
Decision Authority Per SD 0.96 (0.80, 1.14) 98)(0.81, 1.17)
Skill Discretion Per SD 0.80 (0.67, 0.95) * 8D.(0.68, 0.97) *
Social Support Per SD 0.91 (0.77, 1.08) 1.083,01.20)

Social Support form SupervisorPer SD
Social Support from coworker Per SD

0.79 (0.66, 0.96) *
1.19 (0.98, 1.11)

0.86 (0.70, 1.05)
1.19 (0.98, 1.44)

Effort Per SD 1.23 (0.99, 1.52) 1.19 (0.95, 1.48
Reward Per SD 0.78 (0.66, 0.92) ** 0.81 (0.688p*
Promotion Reward Per SD 0.74 (0.61, 0.89) ** .760(0.63, 0.93) **
Esteem Reward Per SD 0.92 (0.77, 1.10) 0.80(Q.17)
Security Reward Per SD 1.11 (0.92, 1.33) 10091, 1.31)
Overcommitment Per SD 1.05 (0.87, 1.26) 1.08701.26)
Employment opportunity Difficult 1.00 1.00
Easy 1.11 (0.80, 1.56) 1.18 (0.84, 1.66)

Multivariate logistic regression,§ <0.05, **p < 0.01, *** p < 0.001



6. Discussion

6.1. Principal findings

The objective of this study was to examine the ichjmd two established models of
psychosocial stress at work (i.e. Job Strain maiel Effort-Reward Imbalance
model), together with job alternatives in labor ker(employment opportunity) and
individual resources (including age and health) tle newly developed intention to
leave the nursing profession, using a one-yearpgizve design of an international
comparative study covering samples of nurses frigim eountries.

Generally, in the Netherlands and Belgium (the alesdemocratic European regime),
nurses had lowest work stress, highest employmgmartunity, best health condition,
and lowest ITL; in Poland and Slovakia (the postiomnist European regime),
nurses reported highest work stress, lowest empayropportunity, worst health
condition, and relative low ITL; while nurses froBermany, France, and ltaly (the
conservative-corporatist European regime) and Chawh relative high work stress,
relative high employment opportunity, relative gdezhlth condition, and highest ITL.
After controlling the differences between countrigswas found that young age,
being single, poor health, effort-reward imbalanmed employment opportunity all
significantly predicted an elevated risk of ITL. bountry-specific analyses, the
obvious divergence was observed. In the post-comshiiuropean regime, nurses
had to stay at their current profession due to laickmployment opportunity in the
market (so-called ‘locked-in’ situation); nursesrir the social-democratic European
regime, in contrast, reported good quality of psgdtial working conditions with
easily available employment opportunity, thus weakg a link between stressful
work and ITL; while in the conservative-corporastropean regime and China, both
work stress and poor health contributed to nurd&s. Notably, effort-reward
imbalance played an important role in explaining phemature departure in nurses.

6.2. Divergence and concordance across countries

6.2.1. Divergence and concordance of psychosoamak \environment, health, and
intention to leave the profession in nurses actossitries

Due to the significant cultural, historical, demapinic, and political differences
across countries worldwide, international compaeatiesearch of public health has
paid much attention to the contribution of welfagime types to explain the
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differences in health and health-related behavimesveen and within countries
(Abdul Karim, et al, 2010; Bambra, 2007; Chungakt2007; Clarke, et al, 2007;
Navarro, et al, 2003; Navarro, et al, 2006). Wheoking at the working life of
modern societies, there is no doubt that natiomad @ternational policies of
economics, labor market, and healthcare systend ihg fundamental frame of
working conditions through the macro-level pathwaf® instance, occupational
safety and health legislation and social welfaretgution (Bambra, et al, 2009;
Fenwick, et al, 1994). It is of interest to knowetiner the different types of welfare
regimes could provide clues, to some extent, tda@xphe variations of psychosocial
work environment, health, and turnover behaviorsniernational nursing research
(Suhonen, et al, 2009).

It was Esping-Andersen’s epoch-making work (19@0}ifferentiate three types of
common welfare regimes. The liberal regime is ctter&zed by comparably low
levels of welfare provision and a minor role of tlgovernment in welfare
redistribution, therefore a majority of citizensncabtain adequate welfare from the
market which is not regulated with the idea of sii@ing employment growth. The
typical example is UK. The conservative-corporatisgime is characterized by
moderate levels of welfare provision where the mgjraelation between social
protection and the occupational status is predomtiriBypically, this regime is also
shaped by the church. The typical countries sucGasnany, Italy and France have
been dominated by Christian traditions with themdttional family values. The
social-democratic regime is an idealized type, att@rized by comparably high
levels of welfare provision, with emphasis on unsat social and labor market
policies to achieve equality regarding income, awplent, and healthcare. The
Nordic countries and the Netherlands are in thggmme usually. However, during the
past two decades, Esping-Andersen’s original diaaion has been expanded by
adding some new types (Arts, et al, 2002; Bambf)72 The post-communist
welfare regime is seen as in the ‘transition dileahmwith a set of welfare policies
which are inherited from the old system, their gyak low and encompasses many
inequalities. This regime refers to the Central Badtern European countries, which
are characterized by low-levels of benefits andresmacy of the social insurance
system with high coverage (Fenger, 2007). Anotinéeresting case is China, the
biggest developing country, with rapid social amdreemic changes. In Mao’s era,
China carried out state-controlled capital accummain which people’ labor was
heavily regulated by the state, rather than madethat people’s wage and welfare
was still heavily controlled and unequally distriéd according to the development
plan set by the state. This unequal welfare distioim is reinforced by the
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introduction of ‘socialist market economy with Cege characteristics’ after
mid-1980s when past public provision of welfare ofly faded and a new
market-centric welfare system has not been builfTins sets the background of rapid
development of Chinese welfare reform around the ¢fithe century. So far, Chinese
welfare regime is considered as a ‘conservative’iorthe sense that market operation
is still heavily governed and welfare provisioruigequally distributed and segregated
through state policy in pursuit of capital accuntiola (Li, et al, 2008; Walker, et al,
2009).

Applying the notions of welfare regimes describdub\ee, our results reveal such
differences do exist in Europe based on three tgpesnservative-corporatist regime
(relative high work stress, relative high employmepportunity, relative good health
condition, and highest ITL), social-democratic ragi (lowest work stress, highest
employment opportunity, best health condition, &owdest ITL), and post-communist
regime (highest work stress, lowest employment dppdy, worst health condition,
and relative low ITL); while China is close to thenservative-corporatist European
regime. The findings from our study are stronglgsarted by a recent cross-national
comparative study, indicating that between-counyiations in psychosocial work
environment is largely explained by macro welfaegimes, and the impacts of
psychosocial work environment on health outcomesrelatively weaker by active
labor policies and reliable social protection stigaés (Dragano, et al, 2011).

6.2.2. Divergence and concordance of risk factbistention to leave the profession
In nurses across countries

Our findings were in line with other studies. Sposs-sectional studies from USA
(Nogueras, 2006; Stone, et al, 2006), Finland (Kkaaokn, et al, 2003), and China
(Macao, Taiwan, and mainland) (Chan, et al, 2088j,%et al, 2010; Yang, et al, 2006)
showed young nurses had higher risk of intentiofe&we the profession; a 10-year
interval panel study from UK (Barron, et al, 20@5)d a 1-year longitudinal study
from Israel (Krausz, et al, 199) confirmed young ag a significant predictor of ITL.

The same risk factor was also identified by ourrag@rospective results and results
from German, Slovakian, and Chinese nurses. A WSsesectional study (Andrews,
et al, 2009) and a Canadian cross-sectional stloyrdain, et al, 2010) found low
level of health status was related to nurses’ tmanto leave. Our overall results
indicated that poor self-rated health at baselireglipted the newly developed ITL,

the effect was strongest in Italian nurses. Théh&ranalysis showed in Italy, the
impact of psychosocial work stress on health way Veeavy (data not shown),

75



indicating the mediating effect of health betweesrkvenvironment and nurses’ ITL
(Bennett, 2000; MacKinnon, et al, 2007).

Interestingly, we did not find any study which slemrsignificant relations between
marital status and ITL in nurses, only a crosstseat study from China (Taiwan)
(Tzeng, 2002) indicated that having young child(reas associated with ITL. Our
overall findings demonstrated that single nursesnided to leave their profession,
particularly in German nurses. The pooled data foamnurses sample did not find
position rank and shift work were associated with. IHowever, in Italy, the nurses
with high ranking position (i.e. charge nurses) hedvated risk of considering
leaving the profession. When comparing the psyatiabowork characteristics
between Italian charge nurses and ordinary numedpund charge nurse had much
more employment opportunity (data not shown). Sathation pushed the high
ranking nurses to quit the nursing profession, satgyl by a UK longitudinal study
(Barron, et al, 2005). In the Netherlands, nursiel day shift work expressed higher
intention to leave, contrasting the normal assuomptvhich nurses with night shift
were more likely to quit the profession (Brooks,att 2002; Lum, et al, 1998).
Perhaps the quite low follow-up rate (31.84%) ia utch sample might be helpful
to explain the reverse association, to some exXféatound in the Netherlands, nurses
who were followed up for one year period took ldsy shift, and they were also
healthier, indicating the selection bias. In additithe explanation might be attributed
to psychosocial factors beyond workplace, such ask+family conflict. Previous
findings from the NEXT study showed that, amongEalropean nurses, the Dutch
nurses had lowest work-family conflict whereas thaian nurses suffered most
heavily from a work-family conflict, which was paindly associated with ITL
(Simon, et al, 2004).

With respect to the two models of work stress,gohin and effort-reward imbalance,
they have been widely used to examine adverse teffea health, such as
cardiovascular diseases (Backé, et al, 2011; Kikimegt al, 2006), mental iliness
(Siegrist, 2008; Stansfeld, et al, 2006), or mussketletal disorders (Deeney, et al,
2009), among others. The models were also usedptair behavioral decisions, such
as absenteeism (Head, et al, 2007) or intendey eatirement from paid work

(Siegrist, et al, 2009). However, to our knowledge prospective investigation so far
explored the contribution of these two work stresxlels towards explaining nurses’
intentions of leaving their profession. Chiu fromhi@a (Taiwan) (2009) applied the
job strain model in a cross-sectional study, thsoastion with ITL was found.

Lavoie-Tremblay’s cross-sectional study (2008) iiegbithat both work stress models,
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job strain and effort-reward imbalance, were asgedi with ITL at early stages of
nurses’ careers in Canada. However, due to desgmiation and limited statistical
modelling, it is difficult to compare these resuMtgh the findings of our investigation.
Using multilevel logistic regression modeling andtoal adjustment technique, based
on a large international sample, our findings destrate that most of the variance of
ITL is attributed to individual-level as comparem dountry-level factors. Moreover,
reward frustration by the imbalanced effort wittive nursing profession seems to be
an overriding determinant of newly developed intemto leave the profession. Job
strain is less important in this regard. This lafteding to some extent contradicts
results of earlier longitudinal study (Hasselhatal, 2008).

In an attempt to explain these conflicting findingshould be stressed that the job
strain model was developed during the 1970s anidligiaddressed work stress in the
production sector, and specifically among bluearolhdustrial workers. It has been
suggested (Marmot, et al, 1999) that the ERI masdebetter suited to explain
work-related stress in the service occupations mdessions, in particular those
dealing with person-based interaction (such astthgabfessionals). In addition, in
recent years, topics related to job promotion, geburity and fair pay have become
more important internationally, and the fact that dindings stressing the role of
work-related rewards are based on a synthesistaffdam 8 different countries is in
line with this observation. At the methodologica¥¢l, it should be noted that at least
one component of the job strain model, ‘demands, Iaited reliability given its low
Cronbach’sy coefficient of 0.52 in this study.

Our prospective findings regarding the roles of tdain and effort-reward imbalance
and their components, are supported by results foseries of cross-sectional and
longitudinal prospective studies, even if they kdkhe theoretical background of
these two models. For instance, four cross-sedtstmdies from USA (Hart, 2005),
Canada (Jourdain, et al, 2010), Belgium (Milisenale2006), and China (mainland)
(Wu, et al, 2000) provided evidence of high workland ITL; four cross-sectional
studies from USA (Hart, 2005), Canada (Jourdairalef010), UK (Brooks, et al,
2002), and Sweden (Fochsen, et al, 2005) providétkrece of low autonomy and
ITL, in addition to three cross-sectional studiesf USA (Stone, et al, 2006), Japan
(Takase, et al, 2008), and China (Taiwan) (Yehale2009) on low possibilities for
development (skill discretion); and eight crosstse@l studies from USA
(Borkowski, et al, 2007; DiMattio, et al, 2010), f2ala (Jourdain, et al, 2010;
Zeytinoglu, et al, 2006), Belgium (Milisen, et &006), and China (Taiwan and
mainland) (Chiu, et al, 2009; Yang, et al, 2006h.,Yet al, 2009) demonstrated the
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association between low social support includingrpguality of management and
nurses’ ITL. A number of cross-sectional studieggasted reward components in
nursing setting relating to intention to leave,rtden cross-sectional studies from
USA (Borkowski, et al, 2007; DiMattio, et al, 2010ynn, et al, 2005), Canada
(Jourdain, et al, 2010; Leiter, et al, 2009; Lumal 1998; Zeytinoglu, et al, 2006),
UK (Collins, et al, 2000), Sweden (Fochsen, ek@05), and China (Macao, Taiwan,
and mainland) (Chan, et al, 2009; Tzeng, 2002; &a), 2000; Yang, et al, 2006) on
low pay; seven cross-sectional studies from USA(Lyet al, 2005), Canada (Leiter,
et al, 2009), UK (Brooks, et al, 2002; Collins, &t 2000; Shields, et al, 2001),
Sweden (Fochsen, et al, 2005), and China (TaiwBzgng, 2002) on poor promaotion
prospects, and four cross-sectional studies fromA (B®rkowski, et al, 2007; Lynn,
et al, 2005), Japan (Takase, et al, 2006), andaQinmainlan) (Wu, et al, 2000) on lack
of recognition. With better research design of lardjnal studies, in a study of 444
nurses in UK followed over a 6 month period, disdattion with pay, high
paperwork, and lack of continuing education oppaties contributed significantly to
newly developed ITL (Robinson, et al, 2005). BaisalD-year interval panel study
(2005) indicated low pay and lack of opportunities use initiative were highly
associated with UK nurses’ ITL. In an Australianm@&nth longitudinal study,
dissatisfaction with salary and autonomy in 1034ses was a risk factor of ITL
(Cowin, 2002). In a report based on 6-month lordiital data from Japanese young
nurses, low job control and low coworker supportevelated to increased intention
to leave the profession (Tei-Tominaga, et al, 20MQJreover, a 3-year follow-up
Swedish study found that being socially isolatedercluded by superiors and/or
workmates at work increased the risk of nursestjshover (Josephson, et al, 2008),
and an intervention study with 18-month period inshalia, targeting at nurses’
intention to leave the profession, suggested imgulaeward and recognition can help
retention of nursing staff in Australia (Collett2004). When comparing the single
scales of the ERI model in our study, indicatorsoef professional reward produced
relatively strongest effects on risk of ITL (pooalay and restricted promotion
prospects). In line with the theoretical notion,idgtthe discrepancy between high
efforts spent and low rewards received in turnrf@masured by the respective ratio)
that matters most. In addition, nurses experienairfggh level of overcommitment
are likely to exaggerate their efforts beyond theeeted level, thus raising their
susceptibility to reward frustration at work (Siesgret al, 2004).

Whereas a majority of findings support the notibattan adverse psychosocial work
environment undermines the nurses’ long-term comarit to their profession,

several weak even null associations observed irctineent study, deserve a closer
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look, for example, the nurse samples in the Nedihed, in Belgium, in Poland and in
Slovakia. It seems that there are different reasomsributing to the divergence. In
the Netherlands, working conditions were repori@de generally of good quality,
and work stress was rather low in this sample.rAdBve jobs were easily available,
thus weakening a link between stressful work amehiton to leave the profession. In
addition, ITL was lower in the Dutch follow-up sal@ghan the baseline sample low
follow-up rate (7.18% vs. 10.13), thus pointingacselection bias in the follow-up
sample that contributed to the attenuation of aason. We did not observe any
association in the Belgian sample. The nurses igi@a had generally favourable
psychosocial work conditions and very low rate L llike the nurses in the
Netherlands, but the follow-up rate in Belgian séempas rather low (30.25%)
indicating selection bias. When looking at the afi#inces of this sample between the
nurses who participated only the baseline survay thwse who participated both
baseline and follow-up surveys, it is found that work stress level was higher while
health level was lower in the former nurses, rasglin healthy worker effect. More
importantly, the Belgian sample is a combination tafo culturally different
population, i.e. nurses working in Dutch-speakimgaa and French-speaking areas,
which made the results mixed.

The cases of Polish nurses and Slovakian nursesquate different. The broad labor
market in Poland Slovakia was both perceived ay vestricted. 88.60% Polish
nurses and 75.56% Slovakian nurses felt it diffitalfind another job. Under these
conditions, the intention to leave was not highretteey exposed to high levels of
work stress due to lack of alternative job oppatiunin terms of professional
‘locked-in’ (Aronsson, et al, 1999; Muhonen, 2018ypported by our result of
elevated 2 time higher risk of ITL in the Polishrees who had no difficulty finding
another job. One exceptional association in thezéd@an nurses was observed, i.e.
low job demand at baseline predicted significaritie ITL at follow-up. The
extremely low follow-up rate (21.39%), which woudduse heavy selection bias,
might be helpful to explain the association in 8levakian sample, to some extent.
Again, we should not ignore the macro factor, latlemployment opportunity in the
labor market. We suspected that nurses in Slovakeato work very hard to keep
current job, no alternative in the market pusheahtho increase their job demand for
employment, representing a typical ‘locked-in’ aiion (Aronsson, et al, 1999;
Muhonen, 2010).

The current findings highlight the contribution aodlternative employment
opportunities towards explaining intentions to keavhe profession. Similar
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observations were made earlier (Flinkman, et al02®ayes, et al, 2006). From one
cross-sectional study in USA (DiMattio, et al, 2DA0d our cross-sectional analyses
of baseline data of the NEXT Study (Widerszal-Baeylal, 2008), we observed that
nurses with employment opportunities would have hérg risk of ITL.
Country-specific analyses support the notion thgh unemployment rates and few
opportunities of alternative jobs, as is the cageia Poland, reduced the occurrence
of ITL despite high levels of psychosocial stressvark (a ‘locked-in’ condition). In
contrast, nurses from the Netherlands reported gpadity of psychosocial working
conditions with easily available alternative jollsus weakening a consistent link
between stressful work and ITL. In Germany and @hiour study found strong
associations of work stress (particularly ERI) wiifL. The contrasting cases of
international nurses from different countries destmte the importance of
conducting international comparisons, and they llgghthe moderating influence of
macro-structural, labor market-related conditioms associations of stressful work
with behavioral and health-related outcomes (Dragam al, 2011). Countries have
traditionally reported fewer problems retainingsas in times of economic recession
as there are fewer alternative options in the labarket. The economic downturn in
the early 1990s in the US and UK, for instance,lbezen regarded as a factor reducing
job mobility, keeping nurses in jobs and postpontageer breaks (Buchan, 1994).
Based on a large sample from 435 hospitals in t&e ity was claimed that the
probability of turnover was related to the availidypiof alternative employment
opportunities (Bloom, et al, 1992). This latterdiing is confirmed by the Swedish
3-year follow-up study mentioned above which alsond that options of getting a
new job increased the risk of nurses’ turnover ¢pbson, et al, 2008). Beyond the
nursing setting, such occupational ‘locked-in’ pti@na were studied in relation to
health (Aronsson, et al, 1999; Muhonen, 2010), @ndas suggested that ERI
mediates the association between being ‘locked#d’ an elevated risk of long-term
sick leave (Fahlén, et al, 2009). A recent revidoveed that ill health and stressful
work are important factors affecting early retirethévan den Berg, et al, 2010), an
association that is relevant among nurses as well.

In view of an important role of an adverse psycledowork environment in
explaining ITL, the two models tested in this as@dy as well as additional
conceptualisations, such as employment opportufiityhonen, 2010), deserve
further exploration in studies of organisationalllweeing and turnover behaviors
(Siegrist, 2008).
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6.3. Methodological considerations

6.3.1. Longitudinal design in epidemiological rasha

Longitudinal study is a type of observational epatdogical study, which involves

repeated observations of the same subjects overpgenods of time (Last, 2001).

Unlike another type of observational epidemiolobistudy (cross-sectional study),
longitudinal study tracks the same people. Theegftongitudinal studies are often
used in medicine to uncover predictors of certaseakes, in psychology to study
developmental trends across the life span, andoookgy to study life events

throughout lifetimes or generations (Shimazu, et2809; Taris, 2000; Zapf, et al,
1996).

Longitudinal studies have a number of advantagaganed to cross-sectional studies.
First, longitudinal studies allow an investigatordeparate time effects (i.e. changes
over time within individuals), from cohort effedise. differences between subjects at
baseline). Second, longitudinal data can provid@imnation about individual change.
Finally and importantly, it is assumed that londihal research designs permit
stronger conclusions concerning the causal relatamong the study concepts than
cross-sectional designs do. As the temporal orfléneovariables can be determined
unambiguously, longitudinal designs are presumeaffer good opportunities to add
further to our understanding of the causal procegmmerating the phenomena of
interest (Rothman, et al, 2008).

6.3.2. Multilevel modeling

International comparison is getting popular in pulblealth research, psychological
research, and nursing research (Bobak, et al, ZD&Veugele, et al, 2002; Diez-Roux,
2000; Grigoryan, et al; 2008; Leyland, et al, 2088honen; et al, 2009; Tsui, et al,
2007). However, many studies ignore the impactafntry on the individuals, by
using traditional “standard” statistical methods ietth assume individuals are
independent each other. In such international coatipa research, however, the
individuals in the same country can be describedaakind of hierarchy, i.e.
individuals are clustered within countries. The grahidea of multilevel modeling is
to take the dependency of the individuals into aotomoreover, to compare findings
at the individual and cultural levels (Twisk, 2008h this study, we explored
variations of intention to leave the professionoasr countries, and examined the
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variations that exist at country and at individigadel, by applying statistical modeling
of multilevel analysis, which allows for an acceraidjustment for country affiliation,

thus considering the dependence of the residuathinvia country. Moreover,

variations of ITL can be examined separately afridevidual and at the country level.
Our results indicated that significant, althoughafirbetween-country variations were
observed, i.e. about 1.8% of the total variancE Incan be attributed to differences
between the countries. We therefore strongly recentmresearch to apply the
multilevel modelling for the future internationadroparative research.

6.3.3. The measurement of outcome: ITL vs. actwalaver.

Concerning the outcome of intention to leave thesimg profession, in our study, the
prevalence of ITL at baseline was 16.5% (9.9-36.684)aried largely from 2.60% in
Belgium (Milisen, et al, 2006) to 51.18% in UK (8lds, et al, 2001), for example, in
the USA it was 22.7% and in Canada it was 16.6%dAj et al, 2001). The one-year
incidence rate of developing ITL in our NEXT stuags 8.8% (4.7-11.9%). Similarly,
we found the range of ITL incidence rate was qbitead according to literature
review: from 1.15% in UK (Robinson, et al, 2005)3®.00% in Finland (Kivimaki, et
al, 2007). Another outcome from the European NEXId$ was actual turnover, with
an estimated one-year rate of 8.0% (5.3-14.0% a@ght countries) (Hasselhorn, et
al, 2005). According to a report from China (Yameg,al, 2006), the nurses’ actual
turnover rate in Shanghai during 2001 to 2005 wa8%. All the substantial numbers
suggest the critical situation of retaining exigtimursing workforce internationally.

In general, ITL is regarded as the immediate panuof actual turnover (Alfonso, et
al, 2004), in that it is closely linked to the safjgent steps in the decision process
leading to turnover in nursing. In the European NE3tudy, where 53.2% of all
those who later left the profession to work in &eotprofession had “frequently
considered” leaving nursing vs. 13.7% of those wimained in their institution
during the following 12 months. In addition, thadl decision to leave the profession
Is usually made within six months prior to depatamong 83% of all actual leavers,
while 80% of all leavers had started seriously aering leaving the profession
within the 12 months prior to departure (Hasselhetral, 2005). Moreover, the use of
ITL instead of actual turnover in our study coudveal a target population for early
intervention before the turnover process becomes dadvanced and perhaps
irreversible (Alfonso, et al, 2004).
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6.3.4. Measuring psychosocial work environment

Both work stress models, job strain and effort-nelManbalance, are the prevailing
tools to measure psychosocial work environment ek, 1990; Siegrist, 1996).
Some recent research suggested considering somesyalosocial risk factors in
workplace (Burr, et al, 2010; Polanyi, et al, 2004) particular, client-specific work
characteristics (such as emotional demand) arerdedaas very important
psychosocial stressors, especially in the areauafam service work, for example,
healthcare/nursing work (Rugulies, et al, 2004)sdéme Dutch and Chinese studies
(de Jonge, et al, 1999; Li, et al, 2010; van Vefchke al, 2001), it showed that
emotional demand was useful to detect nurses’ssiremn association with their
well-being. Moreover, based on a large Finnish pecsve study of 6441 hospital
staff, team climate - as indicated by clear andeshgoals, continued participation,
task orientation and support in favour of innovatiopredicted intention to leave the
job and actual turnover during the 2 - 4 year folop most strongly (Kivimaki, et al,
2007).

In view of research design and analysis, globahgbka in the economies during the
past decades have heavily impacted the healthcgamiaations, and accordingly, the
working conditions of healthcare workers have cleahgnormously (Ostry, et al,
2004). More recently, it has been pointed out thataccurate assessment of change
in psychosocial work characteristics is crucial wingvestigating the causal relations
between work stress and outcomes with longitudilegsign (Hasselhorn, et al, 2008;
Li, et al, 2010; Smith, et al, 2008). However, theasurement of change between two
time points using repeated measures is often nmmplicated than is usually realized.
The common methods are absolute change, relatigsageh and absolute change
correcting for baseline value; while other techesjuare also available, such as
analysis of residual change and analysis of coneeigTwisk, 2003). However, it is
often found that the conclusions from the sames#d&tabout change measured by
different analyses are inconsistent. This situat®omeferred to as Lord’s paradox,
which occurs where baseline differences cannottiodwed to chance alone (Lord,
1967; Smith, et al, 2008). For the dimensions ofknsiress with minimal score and
maximal score, the “ceiling effect” and the “fbw effect” should be considered
seriously. Thus, we recommend the method introdlgediwisk to measure changes
of psychosocial work characteristics while takingpiaccount “ceiling/floor” (Twisk,
2003). Compared with other methods of measuringn@bs, such a technique
demonstrated plausible predictive improvement biyreaent work (Li, et al, 2010).
Further debates on this issue are worth developing.
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6.4. Limitations of the study

Several limitations in our study have to be addrdsds-irst, as the sample loss at
follow-up was substantial (one-year follow-up rat#.34%), we cannot exclude a
systematic bias due to a disproportionate losseaivity stressed nurses at baseline
(i.e. healthy worker effect, particularly in the ®Okh sample, Belgian sample, and
Slovakian sample) (Checkoway, et al, 2004). Thissbimay result in an
underestimation of the effects under study (Liakgt1999). Second, due to the fact
that both types of variables, independent and d¥gpenvariables, were based on
self-report data, common method variance might weathe validity of reported
results although the longitudinal design reducésttireat to some extent (Podsakoff,
et al, 2003; Spector, 2006). Third, the measureroestressful aspects of the nurses’
work experience was restricted to the baselineesurfherefore, we were not able to
test the effects of changes of psychosocial wodirenment on incident ITL. Clearly,
in future studies, multiple measures of exposueehaghly desirable (Hasselhorn, et al,
2008; Li, et al, 2010; Smith, et al, 2008).

6.5. Strengths of the study

These limitations are balanced by specific stremgttthis investigation. First, this is

a large international comparative study with londibal design, whereas many
studies on nurses’ intention to leave the profesgiere cross-sectional with relatively
small samples (Flinkman, et al, 2010; Hayes, €@06). Given the nature of research
design, it is possible to draw conclusions on cltysaf the observed associations
(Rothman, et al, 2008; Zapf, et al, 1996). Sectmyd;omparing hospital nurses from
countries with different health care systems ariterdint level of economic and

socio-political context, we were able to estimatee tcountry-level versus

individual-level determinants of ITL, using multiel modeling (Suhonen, et al, 2009;
Twisk, 2006). Third, the well-established work ssemodels, job strain and

effort-reward imbalance, were used to measuredhesgrial work characteristics in

nursing settings of eight countries (Karasek, 19K8rasek, 1990; Siegrist, 1996;
Siegrist, 2002), and the cross-national validawdrthe relevant questionnaires has
been approved (Choi, et al, 2009; Karasek, et 8981 Kristensen, et al, 2005;

Siegrist, et al, 2004; Tsutsumi, et al, 2009).
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7. Conclusions and Implications

In this study, we explored the reasons why nursasted to leave their profession.
The longitudinal research design with sophisticagdtistical approach further
strengthened the findings. Given a large sample aml the inclusion of a variety of
countries the results of this study may allow fmmg generalizations.

If supported by further research, the reportedltesuay form the basis of several
evidence-based policy recommendations. At the nalitevel, investments in an
extended professional labor market, particularlpast-communist regime of Eastern
European countries, contributes to a reductiorhefrturses’ levels of chronic stress
due to feelings of being ‘locked-in’ in an unrewagijob condition. Recent evidence
from an international comparative study demonssratanoderating role of distinct
active labour market policies on associations otssful work with personal
well-being (Dragano, et al, 2011). At the organaal level, measures of increasing
reward at work seem to be of primary interest. Soamsures should focus on
improved career prospects based on nurses’ trai@ng achievement, more
appropriate remuneration, and ways of providing -material rewards from
organizations. These latter measures may include foomal and informal ways of
recognition and esteem of nurses’ contributionsht® organizations’ main goals as
well as access to special services or privilegdered by the organization (e.g.
recreation facilities, access to kindergarten femochildren, flexible work time
arrangements) (Siegrist, et al, 2006). Concernidgeise effects of increasing
workload, improved policies of personnel developmane needed, ideally in
combination with programs that strengthen the rirsesources of coping with
external demands (Ruotsalainen, et al, 2008). Sointkese measures have already
demonstrated their efficacy in reducing the amaidntirnover of nurses in hospitals,
e.g. in Canada, Australia and Norway (Ahlburg, letl896; Collette, 2004; Holmas,
2002). Furthermore, a literature review from UK gesfs that a 10% reduction in the
real wage of registered nurses would lower pawigm in the nurse workforce by
around 3%, implying a significant impact of wageache on noticeable nursing
participation (Antonazzo, et al, 2003). Additioyalktrengthening job control and
social support at work, as conceptualised by tlhesgpain model, may contribute to
retaining nurses in the hospitals. An intervenstuidy in Canadian hospitals based on
both theoretical models, job strain and effort-revianbalance, was able to produce
beneficial long-term effects on nurses’ and doctersels of emotional well-being, in
particular of reducing professional burnout (Boumbais, et al, 2011). Such effects
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may have wider implications, e.g. on patient satatg quality of care (Stone, et al,
2007; Virtanen, et al, 2009), or via increased imgrstaff (Dall, et al, 2009; Kane, et
al, 2007; Twigg, et al, 2010), and on successfuicgs of retaining hospital
personnel, including nurses. At the individual levamphasis should be focused on
maintaining nurses’ health status to prevent sselvé and prolong the working active
life (Kirsten, 2010; Letvak, et al, 2011). Howevaising awareness of psychosocial
work environment with attention to organizationallAbeing and productivity among
both nurses and nursing managers should not beednahich is an essential step to
solve the problem. It has been suggested that gmedransive approach combining
both organizational-directed and individual interitens would be a promising way
to promote healthy workplace and job performanoab{Bk, et al, 2006).

In conclusion, the results of this study coverirggital registered nurses from eight
different countries find that the divergence andamwdance of psychosocial work
characteristics, health status, and professiontéidnawal behavior are detected across
countries, indicating the social-democratic Europesgime might be regarded as a
good example to retain nurses. Interventions, @ddrly those aiming at improving
the psychosocial work environment and health stahasy be effective in maintaining
nurses, thus, in tackling the aggravating problémternational nursing shortage.
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