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1 Forord

Arbejdsmiljgforskningsfonden finansierede dette forskningsprojekt med 1,8
mio. DKK (projektnr.: 13-2015-03). Undersg@gelsen blev gennemfgrt som et
ph.d.-projekt af psykolog Johan Hgy Jensen fra 1. december 2015 til 15. febru-
ar 2019 ved Arbejds- og Miljgmedicinsk Afdelingen (AMED), Bispebjerg Hos-
pital (BBH). Ph.d.-projektet blev vejledt af Jens Peter Bonde, Esben Meulen-
gracht Flachs (AMED, BBH), Naja Hulvej Rod, (Institut for Folkesundhedsvi-
denskab, Kgbenhavns Universitet [KU]) og Janne Skakon (Institut for Psykolo-
gi, KU). Johans forskningsophold ved T.H. Chan School of Public Health, Har-
vard University, Boston, USA, fra 1. februar til 30. juni 2018 blev stgttet gko-
nomisk af KU, Julie von Miillens Fond, Else & Mogens Wedell-Wedellborgs
Fond og Graduate School of Public Health, KU.

Projektet bruger data fra trivselsundersggelsen, TrivselOP, gennemfgrt i marts
2014 blandt alle ansatte i Region Hovedstaden. Der blev indhentet suppleren-
de oplysninger om organisationsaendringer pa arbejdsenhedsniveau via spgr-
geskemaer udsendt til lederne for alle arbejdsenheder. Data pa personaleom-
saetning fra arbejdsenheden og sygefraveer blev udtrukket fra regionale lgnre-
gistre. Oplysninger om udskrivelse af udskrivelse af psykofarmaka og iskee-
misk hjertesygdom blev indhentet fra nationale forskningsregistre. Af anony-
mitetshensyn blev alle dataanalyser foretaget via opkobling til Danmarks Sta-
tistik, hvorfor forskerne ikke har haft adgang til personidentificerbare data.
Arbejdsmiljgkonsulenterne Charlotte Hyldtoft og Jesper Strgyer Andersen fra
Region Hovedstaden har varet behjzalpelige med at muligggre overfgrsel af
data til Danmarks Statistik og lgbende sparring gennem forskningsprocessen.
Der skal derfor rettes en seerlig tak til Charlotte og Jesper for deres engage-
ment og bidrag til forskningsprojektet.

Projektets fremdrift har veeret drgftet arligt ved nedsatte fglgegruppe med
deltagelse af Laura Thors Calafia, Malene Vestergaard Sgrensen (Danske Regi-
oner), Charlotte Bredahl (FOA), Lars Andersen, Nanna Simone Jensen (Leder-
ne), Karin Kell Nielsen (Udviklingsafdelingen, BBH), Charlotte Hyldtoft, Sven
Skovmand Eriksen (Center for HR, Region Hovedstaden), Per Akesson Malm-

ros, Esben Meulengracht Flachs, Jens Peter Bonde (AMED, BBH).

Forfatterne, marts 2019



2 Summary in English

Background: Organizational change at work is common. Such changes are
often implemented to meet demands for increased productivity and improved
service. However, there seem to be a price to pay for the affected employees.
An increasing body of research suggest that organizational changes have a
negative impact on the psychosocial work environment, and studies indicate
higher employee turnover and higher risk of adverse health following such
changes. Previous research on employee outcomes of organizational changes
has mainly focused on major company restructuring or staff downsizing.

This study evaluated the impact of specific types of organizational changes in
the work unit and subsequent employee exit from the work unit and health
(i.e., sickness absence, prescription for psychotropic medication, and incident
ischemic heart disease). The explaining roles of specific psychosocial factors
were assessed for associations with employee exit from the work unit and

incident ischemic heart disease.

Methods: Data were based on a work-environment survey conducted
throughout March 2014 among all employees in the Capital Region of Den-
mark (N=37 720; 84% response). One self-reported item assessed perceived
stress. Social capital (i.e., collaboration, organizational justice, and trust) ag-
gregated at the work-unit level were based on eight self-reported items. From
April through June 2016, the managers provided information on specific types
of organizational change occurring in their work unit in each semester of 2013
(59% response) regarding mergers, demergers/split-ups, relocation, change
in management, employee layoff, and selective budget cuts. The reference

group comprised employees not exposed to any organizational change.

Data on employee exit from the work unit, total and long-term (229 consecu-
tive days) sickness absence, prescriptions for psychotropic medication (anxio-
lytics [ATC code: NO5B], hypnotics/sedatives [NO5C] or antidepressants
[NO6A]), and ischemic heart disease (ICD-10: [20-125) in 2014 were extracted
via linkage to national research and regional salary registers. Logistic, zero-
inflated Poisson, and hazard/survival regression models as well as multilevel
techniques analyzed associations between organization changes in 2013 and

employee exit and health in 2014.



Results: Some indicators of organizational change, but not all, were associa-
tions with 10-50% higher rates of employee exit from the work unit relative to
no changes. Organizational changes were associated with 85-265% higher
relative risk of low work-unit social capital. There was an inverse relationship
between lower work-unit social capital and higher employee exit from the
work unit. Associations between organizational changes and employee exit
did not diminish notably when adjusting for work-unit social capital in the
regression models, suggesting that this psychosocial factor did not explain the

relationship.

Relative to no change, organizational changes were associated with up to 40%
higher risk of sickness absence and prescriptions for psychotropic medication
in the following year among employees. Associations with psychotropic pre-
scriptions were strongest for change in management and for prescriptions in
the latter semester of the 12-months follow-up period. Finally, exposure to
relocation, change in management, or employee layoff in the work unit was
associated with 120-190% higher risk of incident ischemic heart disease
among employees relative to no changes. Adjusting these associations for po-
tential mediation of effects via perceived stress did not reduce the point esti-
mates notably, indicating that this psychosocial factor did not explain the rela-

tionship.

Conclusions: Organizational changes in the work unit were associated with
higher employee turnover and higher risk of adverse health among the em-
ployees. There were no convincing indications suggesting that specific types of
organizational changes were particularly related to all studied employee out-
comes, although changes involving employee layoffs were more consistently
associated with higher risk of adverse employee health. Work-unit social capi-
tal did not explain the associations between organizational changes and em-
ployee turnover. Bias or other confounding factors were not regarded as likely
explanations of the current findings. Policy and decision makers should in-
crease prioritization of strategies to prevent detrimental employee effects of
organizational changes as such effects may not only a burden to the individual,

but also to society.



3 Resumé pa dansk

Baggrund: Organisatoriske aendringer pa arbejdspladsen er almindelige og
bliver ofte iveerksat for at imgdekomme krav om gget produktivitet og bedre
service. Imidlertid lader der til at veere en pris at betale for de bergrte ansatte.
En stigende mangde forskning peger p4, at organisatoriske @ndringer har en
negativ indflydelse pa det psykosociale arbejdsmiljg, og studier indikerer hg-
jere personaleomsaetning og darligt medarbejderhelbred efter sddanne aen-
dringer. Tidligere forskning i medarbejderkonsekvenser af organisatoriske
@ndringer har hovedsagelig fokuseret pa stgrre omstruktureringer i virksom-
heder eller personalenedskaringer. Denne undersggelse evaluerer indflydel-
sen af specifikke former for organisationsaendringer i arbejdsenheden for ef-
terfglgende medarbejder-exit fra arbejdsenheden og helbred blandt de ansatte
(dvs. sygefraveer, udskrivelse af psykofarmaka og incident iskeemisk hjerte-
sygdom). Den forklarende betydning af specifikke psykosociale faktorer blev
vurderet for associationer med medarbejder-exit fra arbejdsenheden og nyop-

stdet iskaemisk hjertesygdom.

Metoder: Datamaterialet tog udgangspunkt i en arbejdsmiljgundersggelse
gennemfgrt i marts 2014 blandt alle ansatte i Region Hovedstaden (N=37 720;
849% svarede). Et selv-rapporteret item malte oplevet stress. Mal for social
kapital (samarbejde, organisatorisk retfeerdighed, tillid) aggregeret pa ar-
bejdsenheds-niveau var baseret pa otte selv-rapporterede items. Fra april til
juni 2016 gav lederne information om heendelse af specifikke former for orga-
nisatoriske sendringer i deres arbejdsenhed for hvert semesteri 2013 (59%
svarede) vedrgrende sammenlagninger, opsplitninger, flytning, lederskifte,
afskedigelse af medarbejdere og selektive besparelser. Referencegrupperne
omfattede ansatte, der ikke var eksponeret for nogen organisationsaendringer.
Data pa medarbejder-exit fra arbejdsenheden, total og langtidssygefravaer
(=29 konsekutive dage), udskrivelse af psykofarmaka (anxiolytica [ATC-kode:
NO5B], hypnotica/sedativa [NO5C], antidepressiva [NO6A]), og iskeemisk hjer-
tesygdom (ICD-10: 120-125) i 2014 blev udtrukket via opkobling til regionale
lgn- og nationale forskningsregistre. Logistisk-, zero-inflated Poisson- og over-
levelses-regressionsanalyser analyserede sammen med multilevel teknikker
relationer mellem organisationsaendringer i 2013 og medarbejder-exit og -

helbred i 2014.



Resultater: Nogle typer organisationseendringer, men ikke alle, var forbundet
med 10-50% hgjere rater for medarbejder-exit fra arbejdsenheden. Organisa-
toriske andringer var konsistent forbundet med 85-265% hgjere relative risi-
ko for lav social kapital i arbejdsenheden. Der var en omvendt dosis-
responssammenhzng mellem lavere social kapital i arbejdsenheden og hgjere
medarbejder-exit fra arbejdsenheden. Associationen mellem organisatoriske
@ndringer og medarbejder-exit fra arbejdsenheden blev ikke reduceret naev-
neveaerdigt ved justering for social kapital i regressionsmodellen. I forhold til
ingen zendringer var eksponering for organisationseendringer associeret med
op til 40% hgijere risiko for langtidssygefraveer eller udskrivelse af psykofar-
maka i det fglgende ar blandt ansatte uanset kgn. Sammenhaengene med psy-
kofarmaka var steerkest for ledelsesskift og for udskrivelser i sidste semester
af den 12 maneder lange opfglgningsperiode. Eksponering for flytning, leder-
skifte og afskedigelse i arbejdsenheden var forbundet med 120-190% hgjere
risiko for incident iskaemisk hjertesygdom blandt ansatte i det fglgende ar
sammenlignet med ingen andringer. Justering for oplevet stress mindskede

ikke disse risikoestimater naevnevardigt.

Konklusion: Organisatoriske andringer i en arbejdsenhed var associeret med
hgjere personaleomsatning og hgjere risiko for darligt helbred blandt. Der var
ingen overbevisende indikationer pa at specifikke former for organisatoriske
@ndringer var sarligt associeret med samtlige af de undersggte medarbejder-
udfald, om end @ndringer, der involverede afskedigelse af ansatte, var mere
konsistent associeret med hgjere risiko for darligt medarbejderhelbred. Ar-
bejdsenhedens sociale kapital forklarede ikke sammenhaengene mellem orga-
nisatoriske zendringer og medarbejder-exit fra arbejdsenheden. Bias eller an-
dre faktorer blev ikke anset som sandsynlige forklaringer pa naervaerende
fund. Politikere og beslutningstager bgr gge prioriteringen af strategier til at
forebygge skadevirkninger pa ansatte af organisatoriske sendringer, idet sa-
danne negative virkninger ikke blot kan veere en byrde for den enkelte, men

ogsa for samfundet.



4 Introduktion og baggrund

4.1 Organisationsandringer

Vedvarende krav om hgjere produktivitet og bedre service presser bade of-
fentlige og private virksomheder til omorganisering af arbejdspladsen.12 Det
er abenlyst, at omorganiseringer ikke blot pavirker den organisatoriske struk-
tur, men ogsa arbejdsbetingelserne for de ansatte. Det anslas, at op mod halv-
delen af danske ansatte over en 3-arig periode har vaeret udsat for en organi-
satorisk eendring, der havde gennemgribende betydning for deres arbejde.3
Der er ikke udsigt til at eendringstakten bliver mindre, og det synes rimeligt at

betragte organisationsandringer som en praemis i det moderne arbejdsliv.45

Omorganiseringer pa arbejdspladsen kan have positive savel som negative
konsekvenser for de ansatte. Positive konsekvenser kan fx omfatte gget jobbe-
rigelse, mere indflydelse pa arbejdsgangene eller udbedring af et darligt ar-
bejdsmiljg.6 Omvendt kan de negative konsekvenser udggre forringet jobsik-
kerhed, intensivering af arbejdsbyrden eller mindsket indflydelse pa indholdet
af arbejdet.”9 Imidlertid peger et stigende antal epidemiologiske studier p3, at
organisationsaendringer hovedsageligt er forbundet med hgjere risiko darlig
helbredsstatus,10-16 ringe mentalt helbred17-20 indikeret ved hgjere forbrug af
psykofarmaka til behandling af affektive lidelser,21-23 og hgjere kardiovasku-
leer dgdelighed,2+25 selvom ikke alle fund peger i samme retning.26-29 [kke
overraskende finder andre undersggelser ogsa hgjere personaleomsaetning
fra arbejdspladsen efter effektuering af organisationsandringer.30-35 Udover
at veere omkostningsfuldt,3¢ er en hgj personaleomsaetning pa arbejdspladsen
forbundet med flere arbejdsfejl og darligt mentalt helbred blandt de tilbage-

vaerende ansatte.3137

Litteraturen vedr. sidanne medarbejderkonsekvenser efter organisationsaen-
dringer synes at veere begraenset af at male eksponeringen pa virksomhedsni-
veauet uden ngjagtig specificering af forandringsindholdet. Dette kan gge
usikkerheden for, hvorvidt den ansatte i virkeligheden blev bergrt af omorga-
niseringen. Derudover er en betydelig del af forskningslitteraturen baseret pa
selvrapporterede informationer, hvilket kan have bidraget til at fejlestimere

konsekvenserne af organisationseendringer for medarbejderne.3839
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Der er saledes behov for forskning i medarbejderkonsekvenser af organisati-
onszndringer, der, ved brug af objektive data fra uathaengige kilder, undersg-
ger personaleomsaetnings- og helbredskonsekvenser efter specifikke typer
organisationsaendringer, som er malt pa et lavt niveau i organisationsstruktu-
ren. En sddan undersggelse kan tage udgangspunkt i organisationsaendringer i
arbejdsenhederne, da disse udggr det laveste organisationsniveau pa arbejds-

pladsen.

4.2 Psykosocialt arbejdsmiljo

En systematisk undersggelse af 39 studier om organisationsendringer og
psykosocialt arbejdsmiljg konkluderede, at omstruktureringer pa arbejds-
pladsen hovedsagelig har negative konsekvenser for de ansatte. Disse konse-
kvenser omfattede lavere jobtilfredshed, darligere tillid pa arbejdspladsen
savel som hgjere jobusikkerhed og job strain.*® Job strain henviser til kombi-
nationen af hgje krav pa jobbet og ringe indflydelse pa jobindhold og udvik-
lingsmuligheder,*! hvilket lader til at vaere en seerlig risikofaktor for angst og
depression294243 samt hjerte-kar-sygdomme.144-46 Endvidere er stgrre stress-
fulde livsbegivenheder relateret til akutte kardiovaskuleere tilfeelde.47-4% Det
menes, at opbrud af arterielle fedtaflejringer, som kan tilstoppe blodforsynin-
gen til hjertet (iskaemisk hjertesygdom), trigges af sidanne livsbegivenheder
hos personer med areforkalkning, og at stressfulde organisationsaendringer pa
arbejdspladsen kan udggre en sadan trigger.48 Oplevet stress kan saledes vaere
en mulig forklarende psykosocial faktor for sammenhaengen mellem organisa-

tionseendringer og udvikling af iskeemisk hjertesygdom.

Virksomhedens sociale kapital er en anden psykosocial faktor. Denne faktor
henviser til den sociale ssmmenhangskraft, tillid og forventningen om gensi-
dighed mellem medarbejder og ledere pa arbejdspladsen. Gensidighed referer
til forventningen om at fa noget igen, hvis man ggr noget for andre. Social ka-
pital er sdledes en ressource pa arbejdspladsen, som den enkelte ansatte kan
fa adgang til.5051 Lav social kapital pd arbejdspladsen er blandt de ansatte for-
bundet med hgjere risiko for langtidssygefraveer,5253 ringere patientbehand-
ling,54 forhgjet blodtryk (blandt maend)>5 og endda hgjere dgdelighed.5¢ Orga-
nisationsaendringer kan tilskynde til sociale konflikter mellem ansatte og le-

delsen pa arbejdspladsen. Nedskaeringer er forbundet med efterfglgende mis-



tillid og mangel pa samarbejde mellem sygeplejersker og laeger.5” Personale-
nedskeeringer, fysisk flytning eller organisatorisk opsplitninger kan opbryde
sociale venskabsband mellem kolleger, hvilket kan give oplevelsen af organi-
satorisk uretfeerdighed og efterfglgende gge medarbejderflugten fra arbejds-
pladsen.58-61 Saledes kan arbejdsenhedens sociale kapital muligivis forklare
(noget) af forbindelsen mellem organisationseendringer og hgjere personale-
omsatning. Sddanne egenskaber for social kapital kan berettige denne psyko-
sociale faktor som mal for strategier til at mindske utilsigtede medarbejder-

konsekvenser af organisationsaendringer pa arbejdspladsen.

5 Projektets formal

Det overordnede formal med naervaerende undersggelse er at afdeekke konse-
kvenser af specifikke typer af organisationseendringer for medarbejder-exit
fra arbejdsenheden (personaleomszetning) og helbred blandt de ansatte. I
tilleeg hertil blev den forklarende betydning af (psykosociale faktorer) - ople-

vet stress og social kapital - undersggt for disse sammenhange (Figur 1):
e Medarbejder-exit fra arbejdsenheden og sygefraveer.

e Den forklarende betydning af den sociale kapital i arbejdsenheden for

medarbejder-exit fra arbejdsenheden.
o Tidslige aspekter i udskrivning af psykofarmaka blandt de ansatte.

e Nyopstdet iskeemisk hjertesygdom og forklaring af ssmmenhaeng ved

graden af oplevet stress.

Figur 1. Pdvirkningen af organisationsendringer pd personaleomsatning og -

helbred (delvist) forklaret ved faktorer i det psykosociale arbejdsmiljg.

Psykosociale

/ faktorer \

Organisatoriske Personaleomsaetning/
andringer helbred
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6 Fremgangsmade

6.1 Datamateriale for ansatte i Region Hovedstaden

Organisationsaendringer i 2013 blev undersggt i forhold til medarbejder-exit
fra arbejdsenheden og helbredsudfald i 2014 med baseline sat til 1. januar
2014.

De anvendte data er en del af WHALE-kohorten (Well-being in HospitAL Em-
ployees).62 Kildepopulationen omfattede alle ansatte i Region Hovedstaden,
som blev inviteret til besvarelse af en arbejdsmiljgundersggelse, TrivselOP,
gennemfgrt i perioden fra 1. til 31. marts 2014 (N=37 720; 84% svarede; Figur
2). Stgrstedelen af spgrgeskemaerne blev distribueret via arbejdsmail, mens
papir-og-pen versioner blev uddelt til ansatte uden arbejdsmail. Der blev ud-
sendt op til 3 reminders om at besvare spgrgeskemaet. Data fra undersggelsen
omfattede spgrgsmalsbesvarelser samt beskeeftigelses- og organisationsdata
for de ansatte. Undersggelsen blev oprindeligt udfgrt af overvagnings- og in-

terventionshensyn og ikke til forskning.

Figur 2. 12014 var alle 37 720 ansatte fordelt pd 2686 arbejdsenheder (fx
Forskningsenheden) over 440 afdelinger (fx Arbejds- og Miljgmedicinsk Afde-
ling) pd tveers af 14 institutioner (fx Bispebjerg og Frederiksberg Hospitaler).

Region Hovedstaden

o = Somatisk Social Central Prahospital
Institutioner hospital virksomhed administration virksomhed
n=9 n=1 n=1 n=1

Afdelinger

( \( \( N\ Y4 Y )
Arbejdsenheder n=1968 n=368 =50 n=126 n=170 =14
\ I J\ AN VAS I\ Y,
( \/ \/ o /G N/ \/ N
Ansatte 1=28,694 n=5013 n=475 n=1396 n=1938 n=204
. VAN VAN VAN /\_ /L J

1105 ansatte var ikke tildelt et afdelings-niveau.



Data pa organisationseendringer blev indsamlet via en spgrgeskemaundersg-
gelse udsendt til lederne for alle arbejdsenheder gennemfgrt i perioden april-
juni 2016 (59% svarede). Informationer om personaleomsaetning og helbred

blev udtrukket via regionale lgnregistre og nationale forskningsregistre.

For at deltage i undersggelsen skulle hver medarbejder arbejde mindst 18,5
timer om ugen i den samme arbejdsenheden gennem hele 2013. Hver arbejds-
enhed skulle besta af mindst tre ansatte, som alle refererede til den samme
naermeste leder. I alt var 25 897 ansatte kvalificeret til undersggelsen. Studie-
populationen indeholdt mindst 15 038 ansatte fordelt pa 1284 arbejdsenhe-

der med data pa alle relevante variable (Tabel 1).
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Tabel 1. Karakteristika for den kvalificerede population, studiepopulationen og gruppen udsat for organisationsaendringer (baseline 1. januar 2014).

Kategoriske variable Kvalificeret population Studiepopulation E.k Spo neret for-
organisationsandringer
n % of N n % of N n % of N
Medarbejder-niveau, N 25897 100 15038 100 8242 100
Alder, gennemsnit (SD) 47 (10,7) - 47 (10,6) - 47 (10,7) -
Ken Kvinder 19 808 76,5 11507 76,5 6299 76,4
Meend 6089 235 3531 235 1943 23,6
Faggruppe Sygeplejersker mm. 11174 43,1 6534 434 3682 447
Leeger/tandleeger 2791 10,8 1464 9,7 758 9,2
SOSU'er 3242 12,5 1966 13,1 1055 12,8
Pzedagogisk personale 761 29 401 2,7 217 2,6
Service/teknik 3091 11,9 1864 12,4 975 11,8
Administration 4838 18,7 2809 18,7 1555 18,9
Deltidsanseettelse Nej 16 676 64,4 9613 63,9 5238 63,6
Ja 9221 35,6 5425 36,1 3004 36,4
Ledelsesansvar Nej 24 053 92,9 14 040 934 7591 92,1
Ja 1843 7.1 998 6,6 651 79
Kontraktansaettelse Nej 1965 7,6 1066 7.1 487 59
Ja 23932 92,4 13972 92,9 7755 941
Forudgaende sygefraveer, dage 0 7209 27,8 4132 27,5 2274 27,6
1--3 5582 21,6 3242 216 1760 214
4-6 3928 15,2 2292 15,2 1271 154
7-13 4927 19 2877 19,1 1517 184
14< 4251 16,4 2495 16,6 1420 17,2
Anciennitet, ar, gennemsnit (SD) 13(10,3) - 13(10,3) - 13(10,3) -
Personlig bruttoindkomst, gennemsnit (SD) 449 423 (241 795) - 442995 (218 870) - 442995 (223 643) -
Arbejdsenheds-niveau, N 2318 100 1284 100 642 100
Antal ansatte i arbejdsenhed, gennemsnit (SD) 16 (12,9) - 16 (13,3) - 18 (14,3) -
Social kapital, lav-hgj (0-100), gennemsnit (SD) 68 (9,8) - 69 (9,8) - 68 (9,8) -
Institutions-niveau, N 13 100 13 100 13 100

Forkortelser: SD = standardafvigelse



6.2 Organisationsandringer

Data pa organisationsandringer i perioden 2011-2013 blev indsamlet via en
Internet-spgrgeskemaundersggelse udfgrt fra april til juni 2016. Baseret pa
baggrundsdata fra arbejdsmiljgundersggelsen i marts 2014 blev Internet-
undersggelsen distribueret til lederne for samtlige arbejdsenheder. Lederne
gav informationer om haendelse af fglgende typer organisationseendringer i
deres arbejdsenhed for hvert af de seks semestre i perioden fra 1. januar 2011

til 31. december 2013:
e Sammenlaegning
e Opsplitning
e Fysisk flytning
e Lederskift
e Afskedigelse i arbejdsenheden
o Selektive besparelser

Gennem 2013 var 55% af alle ansatte i studiepopulationen udsat for hvilken

som helst organisationseendring (Tabel 2).

Tabel 2. Fordeling af organisationsaendringer i arbejdsenheden gennem 2013

oplevet af ansatte i studiepopulationen (N=15 038).

Ansatte, n (% af N)

Ingen a&endring 6796 (45)
Hvilken som helst a&ndring 8242 (55)
1 &endring 4332 (29)
2 @ndringer 2228 (15)
3< &ndringer 1682 (11)
Sammenlaegninger 2560 (17)
Opsplitninger 956 (6)
Fysisk flytning 1872 (12)
Lederskift 3781 (25)
Afskedigelse af ansatte 3204 (21)
Selektive besparelser 2401 (16)
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6.3 Personaleomsatning og helbred

Manedsopgjort data for medarbejder-exit fra arbejdsenheden og sygefraveer i
2014 blev udtrukket via opkobling til regionale lgnregistre. Medarbejder-exit
fra arbejdsenheden blev defineret som den maned i 2014, hvor en ansat op-
hgrte i arbejdsenheden uanset drsagen. Sygefraveersdata omfattede bade det
totale sygefraveer og langtidssygefraveer 4 minimum 29 dage. Sygefravaer blev
udregnet som procentandelen af fravaerende arbejdstimer hvilket som helst

sygefraveer (totalt sygefraveer) og langtidssygefraveer.

Dagsopgjorte information om indlgsning af recept pa psykofarmaka (anxioly-
tika [WHO ATC: NO5B], hypnotika/sedativa [NO5C] og antidepressiva [N06C])
og nyopstaet iskeemisk hjertesygdom (WHO ICD-10: 120-125) blev indhentet
via opkobling til Leegemiddelstatistikregistreté3 og Landspatientregistret6465

(Figur 3).

Figur 3. Grafisk oversigt over anvendte data for organisationssendringer (lyse-
bld), psykosociale faktorer (mellembld) samt og medarbejder-exit fra arbejdsen-

heden og helbred (mgrkebla).

Psykosociale faktorer:

0rgan|sat|ons?ndrmger: * Arbejdsenhedens social kapital

* Sammenlaegninger (tillid, retfeerdighed og samarbejde)
* Opsplitninger * Oplevet stress

* Fysisk flytning

* Lederskift

* Afskedigelse i arbejdsenheden
* Selektive besparelser

Medarbejder-exit fra arbejdsenheden ~—"‘_
Total sygefravaer /_
Langtidssygefravaer —~"‘_

Udskrivelse af psykofarmaka _
Nyopstaet iskamisk hjertesygdom _

1 1 1 1
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6.4 Psykosociale faktorer

Besvarelser pa ni spgrgsmal i arbejdsmiljgundersggelsen blev brugt til at male
arbejdsenhedens sociale kapital og medarbejdernes oplevede stress. Spgrgs-
malene blev ratet med 5- eller 7-points skala (1="Slet ikke” til 5/7= "I meget
hgj grad”). Social kapital omfattede dimensionerne: tillid/organisatorisk ret-
feerdighed og samarbejde. Malet for arbejdsenhedens sociale kapital blev ind-
delti fire lige store grupper rangerende fra lav til hgj i trdd med en tidligere

undersggelse (Figur 3).52
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Tabel 3. Spargsmdl fra arbejdsmiljpundersggelsen anvendt til etablering af psykosociale faktorer.

Psykosocial faktor Underdimension Spergsmal (5-/7-point Likert-skala)
Oplevet stress Har du felt dig stresset inden for det seneste halve &r? (5)
Social kapital Tillid/organisatorisk retfeerdighed I hvilken grad har du tillid til de udmeldinger, der kommer fra ledelsen? (7)

I hvilken grad oplever du, at ledelsen stoler pa, at medarbejderne gar et godt stykke arbejde? (7)
I hvilken grad bliver konflikter lost p& en retfeerdig made? (7)

I hvilken grad bliver arbejdsopgaverne fordelt pa en retfeerdig made? (7)

I hvilken grad bliver din faggruppe respekteret af andre faggrupper pa arbejdspladsen? (7)

Samarbejde I hvilken grad er du og dine kolleger gode til at komme med forslag til forbedring af arbejdsgangene pa din arbejdsplads? (5)

I hvilken grad tager du og dine kolleger medansvar for, at der er en god stemning og omgangstone pa arbejdspladsen? (5)

I hvilken grad far du hjgelp og statte fra dine kolleger, nar du har bruge for det? (5)

5-/7-point Likert-skala: 1:”Slet ikke” til 5/7: "I meget hgj grad”.



6.5 Andre forklarende faktorer

De statistiske analyser tog hgjde for andre mulige faktorer, der kunne forklare
sammenhangene med medarbejder-exit fra arbejdsenheden og helbred: alder,
kgn, faggruppe, personlig bruttoindkomst, forudgdende sygefraveeri 2012,
fraveer relateret til barns fgrste eller anden sygedag, anciennitet, kontraktan-
saettelse, arbejdstid, ledelsesansvar, arbejdsenhedens stgrrelse og andre typer

organisationsandringer.

6.6 Statistisk analyse

Overlevelsesanalyser estimerede risikoen for medarbejder-exit fra arbejdsen-
heden, udskrivelse af psykofarmaka og nyopstaet iskeemisk hjertesygdom i
2014 i henhold til organisationsaendringer i 2013.66-68 For at undersgge tids-
lige aspekter i udskrivelse af psykofarmaka blev sammenhzenge yderligere
undersggt for udskrivelse i hhv. fgrste og andet semester i 2014. Oplevet
stress blev undersggt som forklarende faktor for sammenhangen mellem or-
ganisationsaendringer og hjertesygdom ved at justere for effekten via oplevet

stress i analysemodellen.s®

For at tage hgjde for den store andel af ansatte uden sygefraveer underopfglg-
ningsperioden blev zero-inflated Poisson regressionmodeller anvendt til analy-
serne af totalt sygefraveer og langtidssygefraveer. Disse regressionsmodeller

estimerede bade risikoen for at fa sygefraveer (ja/nej) og maengden af sygefra-

veer i procent.”0

Logistiske regressionsmodeller blev anvendt til at vurdere risikoen for lav
social kapital i arbejdsenheden efter organisationsaendringer i 2013. Derud-
over blev overlevelsesanalyser brugt til at analysere arbejdsenhedens sociale
kapital som forklarende faktor for sammenhaengen mellem organisationsaen-

dringer og medarbejder-exit fra arbejdsenheden.69.71.72

Taersklen for statistisk signifikans blev sat til 0.05. Alle statistiske analyser
blev foretaget i SAS version 9.4 software (SAS Institute Inc., Cary, North Caro-
lina, USA) eller STATA version 14.2 software (Stata Corp., College Station, Te-
xas, USA).
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7 Hovedresultater

7.1 Totalt sygefraveaer og langtidssygefraveer

Tabel 4 viser den risikoen for hvilken som helst sygefravaer (totalt) og lang-
tidssygefraveer i mindst 29 dage blandt de ansatte efter organisationseendrin-

ger ift. ansatte, der ikke oplevede nogen andringer.

Resultaterne viste ikke hgjere risiko for at fa hvilken som helst type sygefra-
veer efter organisationszendringer. Derimod var der omkring 15-30% hgjere
risiko for langtidssygefraveer efter hvilken som helst type zendring, sammen-
laegninger og afskedigelse i arbejdsenheden blandt de tilbagevaerende ansatte.
Endvidere var nogle - men ikke alle - typer organisationseendringer forbundet
med mere totalt og langtidssygefraveers blandt de ansatte, som havde sygefra-

vaer under opfglgningsperioden i 2014 (Tabel 4).



Tabel 4. Justeret odds ratio (OR) for sygefraveers-event og justeret rate ratio (RR) for hgjere sygefravarsprocent i forhold til normeret arbejdstid i dret

efter organisationsandringer ift. ingen andringer. TS = Total sygefravaer (ja/nej); TS, % = Total sygefravaersprocent ift. normeret arbejdstid; LS = Lang-

tidssygefraveer (ja/nej); LS, % = Langtidssygefravarsprocent ift. normeret arbejdstid; 95% CI = 95% konfidensinterval; SD = Standardafvigelse.

TS TS, % LS LS, %

Ansatte,n  %ofn OR  95%Cl Q”Zingnf;‘ﬁggf) RR 95%Cl %ofn  OR  95%Cl Q”Zizﬁgeﬁf;vﬁggf) RR 95%Cl
Ingen sendring (reference) 8471 7868 1,00 5,58 (875) 1,00 555 1,00 2326 (21.24) 1,00
Hvilken som helst aendring 5688 7932 101 092110 594(919) 105  1,03-106 643 115  1,00-133 2346(2022) 100  0,97-103
1 sendring 3766 8075 1,05 094117 585(870) 101  0,99-103 645 113 096-133 2182(1890) 093  0,90-096
2 aendringer 197 7937 109 0,92-128 620(9.80) 143 1,10-1,16 668 123  096-158 2610(21,00) 113 1,07-119
3< @ndringer 725 7183 077  0630,93 602(1076) 113 10841,17 593 143 081156 2800(2489) 118 141125
Sammenlzagninger 1058 7420 087  074-103 578(930) 109 1,06-113 652 131  1,00-172 2418(19,00) 105  0,99-111
Opsplitninger 496 7681 086 068108 551(862) 100  0,96-1,05 565 100  067-150 2232(1500) 089  0,82-097
Fysisk fiytning 961 7752 099 083118 547(909) 101 09810 489 091  0,66-124 2630(2345) 109 1,03-116
Lederskift 2195 7859 096  0,851,00 504(924) 105 103108 620 110  0,90-134 2330(2082) 101  097-105
Afskedigelse af ansatte 2181 7868 102 089116 654(1083) 116 113118 741 131 108159 A1 2401) 147 113121
Selektive besparelser 1762 7690 093  0,82-108 574(878) 103 1,01-106 602 109  087-136 2276(19,00) 099  0,95-1,04
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7.2 Social kapital - tillid/retfaerdighed og samarbejde

Tabel 5 viser risikoen for lavere social kapital i arbejdsenheden efter organisa-
tionseendringer. Tabel 6 viser risikoen for medarbejder-exit fra arbejdsenhe-

den ift. lavere niveauer af social kapital i arbejdsenheden.

Samtlige undersggte indikatorer for organisationsaendringer, pa neer fysisk
flytning, var forbundet med ca. 85-265% hgjere risiko for lav social kapital i
arbejdsenheden (Tabel 5). Desuden fandt vi, at jo lavere social kapital der var,
jo hgjere var risikoen for medarbejder-exit fra arbejdsenheden med op til 65%

hgjere risiko (Tabel 6).



Tabel 5. Justeret odds ratio (OR) for lavere social kapital (end hgj) i arbejdsenheden efter organisationsaendringer ift. ingen aendringer. 95% CI = 95%

konfidensinterval; SK = arbejdsenhedens sociale kapital.

SK, lav SK, moderat-lav SK, moderat-hgj
Arbejdsenheder, n % of n OR 95% Cl % of n OR 95% Cl % of n OR 95% Cl

Ingen eendring (reference) 786 18 20 24

Hvilken som helst eendring 430 23 2,04  1,86-2,23 22 1,51 1,39-1,64 24 1,51 1,39-1,65
1 e&endring 272 22 205  1,85-2,27 22 1,60  1,45-1,76 25 1,58  1,44-1,75
2 &ndringer 99 26 1,85  1,58-2,16 21 0,92  0,78-1,08 21 123 1,06-1,42
3< @ndringer 59 20 230 1,87-2,82 24 230 191-2,76 25 1,70 1,41-2,06
Sammenlaegninger 88 26 224 1,88-2,66 27 189  1,60-2,22 22 152 1,281,79
Opsplitninger 44 25 3,66  2,854,70 32 3,33 2,62-4,22 20 1,50 1,16-1,95
Fysisk flytning 89 24 1,13 0,96-1,33 19 1,10 0,95-1,28 18 0,67 0,57-0,79
Lederskift 166 25 2,58 228293 25 1,78 1,57-2,01 23 1,72 1,52-1,94
Afskedigelse af ansatte 161 21 1,86  1,63-2,11 22 1,67  1,48-1,89 26 1,72 1,52-1,94
Selektive besparelser 126 22 1,92 1,68-2,15 15 0,87  0,75-1,01 29 1,90 1,68-2,15
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Tabel 6. Justeret hazard ratio (HR) for medarbejder-exit fra arbejdsenheden i
henhold til niveauer af social kapital i arbejdsenheden. 95% CI = 95% konfiden-

sinterval; SK= Arbejdsenhedens sociale kapital.

SK Ansatte, n % of n, exit HR 95% Cl
Hgj (reference) 3715 14 1,00

Moderat-hgj 3566 17 1,29 1,15-1,45
Moderat-lav 3372 17 1,34 1,18-1,51
Lav 3406 20 1,65 1,46-1,86

7.3 Medarbejder-exit fra arbejdsenheden

Tabel 7 viser risikoen for medarbejder-exit fra arbejdsenheden efter ekspone-
ring for organisationsaendringer relativt til ingen sendringer. Arbejdsenheds
sociale kapital blev vurderet som forklarende faktor ved at justere for evt.

effekt via denne psykosociale faktor.

Resultaterne viste ca. 10-50% hgjere risiko for medarbejder-exit fra arbejds-

enheden efter specifikke typer organisationsandringer. Ved yderligere juste-
ring for arbejdsenhedens sociale kapital blev der kun observeret mindre fald i
risikoestimaterne, hvilket ikke indikerer, at social kapital ikke er en vigtig for-

klarende psykosocial faktor for ssmmenhzengen (Tabel 7).

Yderligere analyser viste, at de to under-dimensionerne af social kapital (til-
lid/organisatorisk retfeerdighed og samarbejde) heller ikke forklarede sam-
menhangen mellem organisationseendringer og medarbejder-exit fra arbejds-

enheden hver for sig.



Tabel 7. Justeret hazard ratio (HR) for medarbejder-exit fra arbejdsenheden i

dret efter organisationsaendringer ift. ingen andringer hhv. uden* og med**

justering for potentiel mediering via social kapital. 95% CI = 95% konfidensin-

terval.

Ansatte, n % of n, exit HR* 95% ClI HR** 95% Cl

Ingen a&endring (reference) 8410 16,7 1,00 1,00

Hvilken som helst andring 5649 18,0 1,10 1,01-1,19 1,07 0,98-1,16
1 &ndring 3728 17,1 1,04 0,95-1,15 1,01 0,92-1,11
2 @ndringer 1170 174 1,03 0,89-1,20 0,99 0,85-1,15
3< &ndringer 751 22,9 1,53 1,30-1,80 1,48 1,26-1,73
Sammenlaegninger 1085 213 1,29 1,12-1,49 1,24 1,08-1,43
Opsplitninger 508 21,7 1,41 1,16-1,72 1,33 1,09-1,62
Fysisk flytning 978 19,4 1,17 1,00-1,36 1,16 0,99-1,35
Lederskift 2149 19,3 1,23 1,10-1,38 1,17 1,05-1,31
Afskedigelse af ansatte 2163 16,4 1,03 0,91-1,16 1,00 0,89-1,13
Selektive besparelser 1757 17,9 1,10 0,97-1,25 1,08 0,96-1,23

7.4 Udskrivelse af psykofarmaka

Tabel 8 viser den risikoen for, at ansatte fik udskrevet psykofarmaka til be-

handling af sgvnproblemer, angst eller depression gennem hele 2014 efter

eksponering for organisationseendringer i 2013 ift. ingen andringer.

Resultaterne viste, at eksponering for hvilken som helst type organisations-

@ndring og specifikt lederskift var associeret med ca. 15-25% hgjere risiko for

udskrivelse af psykofarmaka i hele 2014. Andre typer organisationsaendringer

havde samme risiko-tendens, om end der var stgrre usikkerhed forbundet

med sadan tolkning af resultaterne (Tabel 8).

Tabel 8. Justeret hazard ratio (HR) for udskrivelse af psykofarmaka blandt med-

arbejdere gennem hele dret efter organisationssendringer ift. ingen &endringer.

95% CI = 95% konfidensinterval.

Ansatte, n % of n, udskrivelser HR 95% Cl

Ingen aendring (reference) 6796 10,1 1,00

Hvilken som helst andring 8242 10,7 1,14 1,02-1,26
Sammenlagninger 2560 11,4 1,14 0,97-1,34
Opsplitninger 956 10,2 0,98 0,78-1,23
Fysisk flytning 1872 10,3 1,02 0,84-1,24
Lederskift 3781 12,1 1,23 1,07-1,41
Afskedigelse af ansatte 3204 11,8 1,15 0,98-1,35
Selektive besparelser 2401 11,6 1,12 0,95-1,31
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Tabel 9 viser den risikoen for, at ansatte fik udskrevet psykofarmaka til be-
handling af affektive lidelser i hhv. fgrste og andet semester af aret efter ek-

sponering for organisationseendringer gennem 2013 ift. ingen sendringer.

Resultaterne viser, at eksponering for lederskift var sarligt forbundet med en
hgjere risiko for, at ansatte fik udskrevet psykofarmaka i fgrste semester af
det efterfglgende ar. Sammenlignet med fgrste semester steg samtlige risiko-
estimater for udskrivelse af psykofarmaka i andet semester af aret efter orga-
nisationsaendringer. Eksponering for hvilken som helst type organisationsan-
dring, sammenlaegninger, selektive besparelser og afskedigelse af ansatte i
arbejdsenheden var forbundet med ca. 20-25% hgjere risiko for udskrivelse af
psykofarmaka i andet semester af det efterfglgende ar. Dette tal var ca. 40%

for lederskift under samme periode (Tabel 9).

Tabel 9. Justeret hazard ratio (HR) for farstegangsudskrivelse af psykofarmaka
blandt medarbejdere for hhv. farste (1257 udskrivelser) og andet semester
(1269 udskrivelser) i dret efter organisationsandringer ift. ingen andringer.

95% CI = 95% konfidensinterval.

Farste Andet
semester semester
Ansatie,n % of n, udskrivelse HR 95% Cl % of n, HR 95% Cl
udskrivelse

Ingen a&endring (reference) 6796 8,0 1,00 75 1,00

Hvilken som helst andring 8242 8,6 1,09 0,97-1,22 9,3 1,25 1,11-1,41
Sammenlaegninger 2560 8,2 1,05 0,88-1,26 9,3 1,26 1,06-1,50
Opsplitninger 956 72 0,87 0,67-1,14 79 1,02 0,79-1,31
Fysisk flytning 1872 78 1,02 0,82-1,28 8,6 1,16 0,93-1,44
Lederskift 3781 9,2 1,20 1,03-1,41 10,3 1,42 1,22-1,65
Afskedigelse af ansatte 3204 9,0 1,16 0,97-1,39 9,6 1,23 1,03-1,46
Selektive besparelser 2401 8,5 1,04 0,87-1,24 9,5 1,19 1,00-1,41

7.5 Nyopstaet iskaemisk hjertesygdom

Tabel 10 viser risikoen for, at ansatte udviklede nyopstaet iskeemisk hjerte-

sygdom efter eksponering for organisationsandringer ift. ingen @endringer

(Tabel 10).

Resultaterne viste, at fysisk flytning, lederskift og afskedigelse af ansatte i ar-

bejdsenheden var forbundet med 120-190% hgijere risiko for nyopstaet is-

kaemisk hjertesygdom blandt de ansatte i det fglgende ar. Ved yderligere ju-

stering for oplevet stress var der kun marginale fald i hazard ratioen for de
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forskellige @ndringstyper, hvilket ikke indikerer, at oplevelsen af stress ikke
var en forklarende faktor for sammenhangen mellem organisationseendringer
og hgjere risiko for nyopstaet iskeemisk hjertesygdom i denne undersggelse

(Tabel 10).

Tabel 10. Justeret hazard ratio for (HR) nyopstdet iskaemisk hjertesygdom (IHS)
blandt medarbejdere gennem dret efter organisationssendringer ift. ingen an-
dringer uden* og med** justering for potentiel mediering via oplevet stress. 95%

CI = 95% konfidensinterval.

n IHS, n HR* 95% ClI HR* 95% ClI

Ingen endring (reference) 6712 18 1,00 1,00

Hvilken som helst aendring 8130 31 1,50 0,81-2,77 1,45 0,78-2,69
Sammenleegninger 2532 4 0,75 0,24-2,37 0,72 0,23-2,30
Opsplitninger 950 <2 0,90 0,20-4,07 0,87 0,19-3,95
Fysisk flytning 1852 7 291 1,07-7,90 2,81 1,06-8,03
Lederskift 3726 14 2,18 1,02-4,68 2,10 0,97-4,54
Afskedigelse af ansatte 3155 20 2,90 1,36-6,16 2,78 1,29-5,96
Selektive besparelser 2364 6 0,93 0,35-2,50 0,91 0,34-2,48

Jf- retningslinjer for hjemsendelse af analyseresultater fra Danmarks Statistiks

forskerordning skal tabeller mindst indeholde tre observationer pr. celle.

8 Vurdering og kommentarer

8.1 Personaleomsatning, sygefravar og social kapital

Specifikke typer organisationseendringer havde tilsyneladende en dobbelt,
negativ indflydelse pa fastholdelse af medarbejdere i arbejdsenheden samt
hgjere risiko for bade alle slags sygefraver og langtidssygefraveer blandt de
tilbagevaerende ansatte i ret efter organisationsandringer. Der kan veere
flere arsager til alle slags sygefraveer, sdsom sporadisk sygdom og ikke-
sygdomsrelateret fravaer, hvorimod langtidssygefraveer i hgjere grad tyder pa
mere alvorlig sygdom.”3-75 Der kan ogsa veere flere arsager til, at ansatte forla-
der arbejdspladsen - frivillige sdvel som ufrivillige - hvilket vi ikke havde data
pa. Frivillige drsager kan omfatte gnsket om at ga pa efterlgn,’6¢77 som vi tidli-
gere har pavist,’8 mens ufrivillige arsager til forlade arbejdspladsen kan skyl-

des darligt helbred eller fyrring.77.79
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Endvidere fandt vi, at jo lavere social kapital der var i arbejdsenheden, jo hgje-
re risiko var der ogsa for, at medarbejderne forlod arbejdsenheden. Dette fund
er i trdd med teorien om social kapital, idet denne psykosociale faktorer bl.a.
betegner den sociale sammenhaengskraft pa en arbejdsplads.5! Organisati-
onsandringer var tilmed ogsa forbundet med hgjere risiko for efterfglgende
darlig social kapital i arbejdsenheden. Dette er dog ikke ensbetydende med, at
organisationsaendringen ngdvendigvis har fordrsaget lav social kapital, da det
kan teenkes, at arbejdsklimaet allerede var darligt for s2endringen, blev iveerk-

sat.

Selvom bade organisationseendringer var forbundet med lav social kapital og
at lav social kapital var forbundet med hgjere personaleomsaetning, fandt vi
ikke, at social kapital forklarede sammenhangen mellem organisationsaen-
dringer og hgjere personaleomsatning. Social kapital betegner bl.a. samar-
bejdskarakteristika ved en organisation, og det er rimeligt at forestille sig, at
evt. forandringer i social kapital sker over en laengere periode end de to ar,
som undersggelsen varede. Et tidligere studie blandt finske kommunalansatte
fandt, at ca. halvdelen af sammenhaengen mellem stgrre personalenedskaerin-
ger og mere langtidssygefraveer blev forklaret ved hgjere jobkrav og -
usikkerhed samt lavere jobkontrol.13 De samme psykosociale faktorer kunne
givetvis ogsa spille en rolle for personaleomszetning, om end yderligere forsk-

ning er ngdvendig for at underbygge denne hypotese.

8.2 Udskrivelse af psykofarmaka og iskaemisk hjertesygdom

Vi fandt, at eksponering for hvilken som helst a&endring - og iseer lederskift -
var forbundet med hgjere risiko for udskrivelse af psykofarmaka. De under-
sggte kategorier af psykofarmaka (fx benzodiazepiner, SSRI-praeparater) an-
vendes til handtering af sgvnproblemer og stemningsregulering ved mentale
lidelser (fx angst, depression) og kraever recept udskrevet af en laege. Den hg-
jere risiko for udskrivelse af sddan medicin peger pa en stigning i stress-
relaterede mentale helbredsproblemer af en sddan sveerhedsgrad, at der kree-
ves medicinsk behandling. Mentale helbredsproblemer kan ogsa behandles pa
anden vis (fx psykoterapi) og naerveerende fund afspejler derfor ikke alle di-
agnosticerede tilfzelde med mentale lidelser under opfglgningsperioden. Lede-

ren spiller en central rolle ift. organisering af arbejdet. Med et lederskift kan



folge nye arbejdsgange (fx gget dokumentation), hvilket giver anledning til
yderligere psykosociale belastninger.8081 Dette kan forklare, at lederskift til-
syneladende var seerligt forbundet med udskrivelse af psykofarmaka til be-

handling af stress-relaterede tilstande.

Risikoen for udskrivelse af psykofarmaka steg i andet semester af aret efter
organisationsandringer, hvilket peger pa en latenstid fgr stigningen i forbrug
af psykofarmaka blandt de eksponerede ansatte. Denne latenstid indikerer
ikke ngdvendigvis, at mentale helbredsproblemer opstar i andet semester,
men at der kan gd noget tid fgr den ansatte reagerer pa sin mentale tilstand,

far tid hos sin laege og bliver diagnosticeret.

Endeligt fandt vi en markant hgjere risiko for nyopstaet iskaemisk hjertesyg-
dom efter eksponering for fysisk flytning, lederskift og afskedigelse af ansatte i
arbejdsenheden. Dette fund er i trdd med andre undersggelser af den offentli-
ge sektor i Finland?5 og Graekenland?4. Tidligere undersggelser har pavist, at
episodiske stressfulde begivenheder kan fgre til kardiovaskulzaere tilfaelde i en
arbejdsmaessig kontekst,*7.4882 og det synes rimeligt at antage, at en organisa-
tionseendring kan udggre sddan en stressor blandt ansatte. Imidlertid fandt vi
ikke, at oplevet stress var en vigtigt forklarende faktor for sammenhaengen
mellem organisationszendringer og hjertesygdom i dette studie. Dette kan dels
skyldes det beskedne antal nyopstaede hjertesygdomstilfaelde (n=49), dels at
oplevet stress kun blev malt med et enkelt spgrgsmal, hvilket ikke giver me-
gen statistisk styrke til at afdaekke forklaring af sammenhaengen via oplevet

stress.

8.3 Metodiske overvejelser

Information om haendelse for organisationsaendringer blev indsamlet tre ar
efter, at de rent faktiske skete, hvilket kan have medvirket til manglende op-
lysninger pa disse data i undersggelsen. Organisationsaendringer i 2013 kan
have fgrt til nedleegning eller afskedigelse af lederen for arbejdsenheden og
derved hindre besvarelse af spgrgeskemaet vedr. organisationsaendringer i
2016. Dog bliver arbejdsemail-adressen ikke aendret, nar en medarbejder far
en anden stilling i Region Hovedstaden. Lederen ville sdledes modtage spgrge-

skemaet, selvom vedkommende skulle have faet nyt job siden @ndringer ske-
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te. Der var ikke naevneveerdige forskelle mht. karakteristika mellem grupper-
ne med og uden data pa organisationsaendringer, hvilket tyder p§, at de mang-

lende data ikke var et kritisk problem.83

En anden mulig begraensning ved undersggelsen er, at data for organisations-
@ndringer vedrgrte tidspunktet for deres handelse og ikke datoen for, hvor-
nar de blev ivaerksat. Dette giver en vis usikkerhed for varigheden af latensti-
den for den hgjere risiko for udskrivelse af psykofarmaka blandt de ansatte.
Endvidere begraenser denne upracise information om organisationseendrin-
ger undersggelsen i at belyse de mere akutte effekter blandt medarbejderne
efter organisationsandringer. Opfglgningsperioden var begraenset til ét ar
(2014), selvom der var personaleomsatnings- og helbredsdata tilgaengelige to
ar efter organisationsaendringerne (2014-2015). Vi valgte dog ikke at bruge
informationer for andet opfglgningsar (2015), eftersom disse data med al
sandsynlighed var pavirket af organisationseendringer i det foregaende ar
(2014), hvilket vi ikke havde informationer pa. Den begransede opfglgnings-
periode Kan iszer have underestimeret risikoestimaterne for udskrivelse af

psykofarmaka, idet risikoen var serlig hgj i andet semester af opfglgningsaret.

Denne undersggelse har en raekke styrker. Styrkerne omfatter de komplette
data mht. baggrundsinformation, personaleomsaetning og helbred, samt det
store antal forsggsdeltagere. Andre styrker ved undersggelsen er, at data for
eksponering og udfald blev indsamlet af objektive kilder uathaengig af den
undersggte forsggsdeltager. Derudover blev informationer om eksponering og
udfald blev malt pa flere niveauer, hvilket ggr evt. indflydelse af andre forkla-

rende faktorer til et mindre problem.

Endvidere kan den hgje svarprocent for arbejdsmiljgundersggelen (84%)
fremhaeves som endnu en styrke ved denne undersggelse. Ved anvendelse af
et aggregeret mal for social kapital pa arbejdsenhedsniveauet mindskedes
risikoen for manglende data pa social kapital, sdledes at naesten alle ansatte

fra studiepopulationen blev inkluderet i analyserne (98%).

Det var ogsa en styrke, at organisationsaendringerne blev malt pa det laveste
niveau i organisationsstrukturen. Dette gger sandsynligheden for, at de ansat-
te rent faktisk blev bergrt/ikke-bergrt af organisationsaendringerne. Slutteligt
var det en styrke, at vi undersggte adskillige typer af hyppigt forekommende

organisationsaendringer, hvilket bidragede til renheden af referencegruppen



bestdende af ansatte, der ikke blev eksponereret for nogen (af de undersggte)

organisationsandringer.

8.4 Generaliserbarhed

Kvalifikation til undersggelsen omfattede, at de ansatte skulle arbejde mindst
18,5 timer om ugen i den samme arbejdsenhed gennem hele 2013, hvor de
ansatte var under risiko for organisationseendringer. Med disse kriterier vil
mange midlertidigt ansatte givetvis ikke veere repraesenteret i undersggelsen
(fx praktikanter, studerende). Pa den anden side er det uklart, hvorvidt sa-
danne faggrupper overhovedet bliver pavirker af organisationsandringer pga.

deres kortvarige tilknytning til arbejdsenheden.

Studiepopulationen bestod hovedsageligt af kvinder, hvilket er et generelt
karakteristikum for ansatte i sundhedssektoren. Generalisering af fundene til
andre sektorer skal derfor foretages med en vis paholdenhed. Der kan vaere
kgnsmaessige forskelle i de underliggende (psykosociale) mekanismer for
skadevirkninger af organisationseendringer,84-86 om end resultaterne fra neer-

vaerende undersggelse ikke indikerede sddanne forskelle.8387

Endvidere er det rimeligt at forestille sig, at underliggende psykosociale ska-
demekanismer ved organisationsandringer er forskellige for ansatte pa of-
fentlige og private arbejdspladser (fx ift. jobusikkerhed, indsat/udbytte etc.).88
Arbejde i den offentlige sundhedssektor i Danmark anses traditionelt for at
vere en mere sikker og stabil ansattelse, hvorimod der kan veere stgrre jo-

busikkerhed forbundet med anseettelse i den private sektor.

Endeligt er resultaterne samstemmende med tidligere fund fra populations-
baserede studier af bade den private og offentlige sektor i Danmark23 og Sve-
rige.1021.22 Dette understgtter, at neervaerende fund er generaliserbare til an-

dre arbejdsmaessige kontekster end Region Hovedstaden.
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9 Konklusioner og perspektiver

Organisationsaendringer i arbejdsenheden var relateret til hgjere personale-
omseetning og hgjere risiko for (langtids-) sygefravaer, udskrivelse af psyko-
farmaka og - i seerdeleshed - nyopstaet iskeemisk hjertesygdom (fx blodprop i
hjertet). Specifikke typer organisationsaendringer havde ikke saerlig betydning
for bade personaleomsaetning og darligt helbred blandt de ansatte. Organisa-
tionsaendringer som involverede afskedigelse af ansatte i enheden var dog
mere gennemgdende forbundet med hgjere risiko for darligt helbred. Den
sociale kapital i arbejdsenheden forklarede ikke sammenhaengen mellem or-
ganisationsaendringer og personaleomsaetning fra arbejdsenheden. Imidlertid
var organisationsaendringer relateret til efterfglgende darlig social kapital,
mens darlig social kapital i arbejdsenheden ogsa var relateret til hgjere perso-

naleomsaetning.

Der er saledes rationelt grundlag for at medtaenke personaleomsaetnings- og
helbredshensyn, nar fremtidige organisationseendringer planleegges og iveerk-
sattes. Politikere og beslutningstager bgr gge fokus pa strategier til at mini-
mere evt. skadevirkninger pa ansatte af organisatoriske aendringer, idet sa-
danne negative virkninger ikke blot kan veere en byrde for den enkelte, men

ogsa for samfundet.
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ORIGINAL ARTICLE

Workplace

Dual impact of organisational change on
subsequent exit from work unit and sickness
absence: a longitudinal study among public

healthcare employees

Johan Hay Jensen,' Esben Meulengracht Flachs,' Janne Skakon,? Naja Hulvej Rod,’

Jens Peter Bonde'

ABSTRACT

Objectives We investigated work-unit exit, total and
long-term sickness absence following organisational
change among public healthcare employees.

Methods The study population comprised employees
from the Capital Region of Denmark (n=14388).

Data on reorganisation at the work-unit level (merger,
demerger, relocation, change of management, employee
layoff or budget cut) between July and December 2013
were obtained via surveys distributed to the managers of
each work unit. Individual-level data on work-unit exit,
total and long-term sickness absence (=29 days) in 2014
were obtained from company registries. For exposure to
any, each type or number of reorganisations (1, 2 or =3),
the HRs and 95% Cls for subsequent work-unit exit were
estimated by Cox regression, and the risk for total and
long-term sickness absence were estimated by zero-
inflated Poisson regression.

Results Reorganisation was associated with
subsequent work-unit exit (HR 1.10, 95% CI 1.01 to
1.19) in the year after reorganisation. This association
was specifically important for exposure to =3 types of
changes (HR 1.52, 95% Cl 1.30 to 1.79), merger (HR
1.29,95%Cl 1.12 to 1.49), demerger (HR 1.41, 95%Cl
1.16 to 1.71) or change of management (HR 1.24,

95% Cl 1.11 to 1.38). Among the employees remaining
in the work unit, reorganisation was also associated with
more events of long-term sickness absence (OR 1.15,
95% Cl 1.00 to 1.33), which was particularly important
for merger (OR 1.31, 95% Cl 1.00 to 1.72) and employee
layoff (OR 1.31, 95% Cl 1.08 to 1.59).

Conclusions Specific types of reorganisation seem to
have a dual impact on subsequent work-unit exit and
sickness absence in the year after change.

INTRODUCTION

Organisational change at the workplace is common
and may be regarded as a feature of modern work
life.! * Evidence indicates that organisational
changes are associated with deleterious health and
psychosocial outcomes,” and consequently, subse-
quent employee exit from the workplace®!'! and
higher risk of sickness absence (SA).'*"**Reorgani-
sation may become counterproductive since work-
place exit and SA are highly costly due to long-term
stress-related illness, loss of productivity and costs
related to replacement of employees.” '™

Key messages

What is already known about this subject?

» Previous studies examining the impact of
organisational change mainly focused on
downsizing or merger at the company level to
find that these types of reorganisation were
related to employee exit from the workplace
or a higher risk of sickness absence among the
remaining employees.

» However, the potential dual impact of
subsequent workplace exit and sickness
absence following various types of
organisational change remains to be examined
at the work-unit level.

What are the new findings?

» This study demonstrates a dual impact of
individual-level subsequent employee exit
from the work unit and sickness absence in the
year after six types of organisational change
measured at the work-unit level among 14388
healthcare employees in the Capital Region of
Denmark.

How might this impact on policy or clinical

practice in the foreseeable future?

» Decision and policy makers should consider
the potential adverse effects of organisational
change in a work unit.

Studies of the healthcare sector have shown
higher exit rates following implementation of new
workflows'” and hospital mergers across occu-
pational groups regardless of employee health."
Also, higher exit rates have been found, espe-
cially among senior employees, following merger
of computer companies’ in line with other find-
ings of higher rates of voluntary early retirement
among senior employees exposed to various types
of reorganisation.

Regarding SA, epidemiological studies found
major downsizing (ie, staff reduction) and work-
place expansion to be associated with more SA
and a higher risk of long-term SA.> A study from
Norway demonstrated that merger, demerger,
relocation and creation or shut-down of units
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aggregated at the hospital level was associated with total and
long-term SA, but the various types of reorganisation were not
examined separately.'* Another study found modest risks of
long-term SA during hospital merger and 2, 3 and 4 years after
merger.'® Although there is some evidence that reorganisation
adversely affects SA," other studies found SA rates to be unaf-
fected®® or even decreased in women®! following downsizing or
expansion.

A limitation of previous studies of SA is that they mainly focused
on employees who remained at the workplace” without studying
the potential accompanied effect of employees subsequently exiting
their workplace after reorganisation. Indeed, one study has linked
higher rates of workplace exit and long-term SA to self-reported
negative consequences of reorganisation,”” whereas another study
found no higher risk of long-term SA after privatisation of public-
sector work units without major downsizing.”

We examine the impact of various types of organisational change
on subsequent employee exit from the work unit, total SA and long-
term SA among public healthcare employees in Denmark.

METHODS AND MATERIALS
Population and study design
This longitudinal study used data from the Well-being in Hospital
Employees (WHALE) cohort.** The target population was estab-
lished 13 January 2014 for distribution of a work-environment

Target population:
Employees from the Capital Region of Denmark by
13 January 2014:
N = 37,720

survey to 37720 employees nested in 2696 work units during
March 2014.

The source population comprised employees each actively
occupied in the same work unit of =3 employees with an average
of =18.5 fixed working hours per week through 2013. To ensure
that all employees worked in the same work unit through 2013
(although some work units changed their name), we applied the
criteria that =3 employees and =30% of all employees from
a given work unit must remain together after a change to be
included. In the source population, there were 25 922 employees
nested in 2322 work units (figure 1).

Organisational change

Between April and June 2016, semi-annual binary data on organi-
sational change at the work-unit level (ie, merger, demerger, relo-
cation, change of management, employee layoff(s), budget cuts)
from 2011 to 2013 were obtained via a survey (see online supple-
mentary material 1) emailed to the work-unit managers (response
rate: 59%). The measures of organisational change included expo-
sure to no change (reference group), any type of change, each of
the six types of change (not mutually exclusive) or the number of
simultaneous changes (only 1, 2 or =3 types of changes) in the last
sixmonths of 2013.

\ 4

Source population:
Employees occupied in the same work unit in 2013:
N = 25,922

Excluded employees because of
work-unit exit in 2013,
occupation in work units with <3 employees,
or average weekly working hours of <18.5
or duplicate positions:
n=11,798

A 4
Study population:
Employees with complete data on organisational
change in last six months of 2013, baseline
covariates, and work-unit exit in 2014:

N = 14,388
and sickness absence in 2014:
n=14,159
Organisational

change (yes/no)

v

Excluded employees because their work-unit
manager did not complete the questionnaire
regarding organisational change:
n=11,534

Work-unit exit or
sickness absence

I
2013

Figure 1

I
2014

Diagram representing the flow of participants and the study design. The study population of employees occupied in the same work unit in 2013

were potentially exposed to organisational change in the last sixmonths of 2013 with follow-up on subsequent work-unit exit, total sickness absence or
long-term sickness absence in 2014. Data on organisational change were collected between April and June 2016.
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Work-unit exit and sickness absence

Monthly work-unit affiliation and absence data for each indi-
vidual employee occupied in the period from 1 January 2012 to
31 December 2014 were recorded from registries in the Capital
Region of Denmark. Data on absence included total SA (ie, all
types), long-term SA (ie, =29 consecutive days) and absence
related to child’s first or second sick day. Data on background
information included age, sex, occupational group, number of
employees in the work units and fixed working hours. Based
on the work-unit criteria stated above, we calculated subsequent
monthly work-unit exit at the individual level between January
and December 2014.

The two measures of SA were computed as percentages
of the working hours missed in 2014 until work-unit exit
due to total and long-term SA. The SA measures were calcu-
lated relative to the working hours to account for sickness
periods overlapping with days off work and work-unit exit
in 2014. For example, if an employee was sick on Monday
(one working day), but was free from work the following
Tuesday through Thursday and returned to work on Friday,
it would otherwise appear in the records as the employee
had 4 days of SA (ie, Monday through Thursday). Moreover,
if an employee exited the work unit by 28 February 2014
during follow-up, the percentages of missed working hours
due to SA were calculated relative to the fixed working hours
between baseline at 1 January 2014 and work-unit exit by
28 February 2014. We examined both total and long-term
SA because the total measure focuses on all types of SA (eg,
short-term sickness, intermittent disorder), whereas the long-
term measure focuses only on severe SA.

Covariates

The following variables were a priori considered as potential
confounders for the association between organisational change
and subsequent work-unit exit or total or long-term SA: age
(quartiles), sex, number of employees in the work units (quar-
tiles), occupation (six groups), days of SA in the year prior to
reorganisation in 2012 (divided into five groups), child-related
absence between 2012 and 2013 and personal gross income
(quartiles) in 2012.

The study population of 14 388 employees was nested in 1245
work units. There were SA data on 14159 employees, as 229
employees (1.59% of the study population) exited their work
unit by 1 January 2014 (figure 1).

Statistical analyses

To assess the a priori impact of missing data on exposure to
organisational change, we estimated the differences in subse-
quent work-unit exit, SA and baseline characteristics between
employees with and without data on change. * tests were used
for categorical variables and two-way t-tests were used for
continuous variables.

The employees were followed from 1 January 2014 to
work-unit exit, censoring (ie, death) or end of the study by 31
December 2014, whichever came first. Using Cox proportional
hazards regression analyses, we estimated work-unit exit rates
in 2014 related to each measure of change compared with no
change through 2013.

Since a large proportion of employees had no SA (ie, 0
percentage), we used zero-inflated Poisson regression analyses
to assess the risk of total and long-term SA after organisational
change. The zero-inflated Poisson regression comprises two

components in the same operation: in this study, a zero model
that generates the OR and 95%CI for SA events' (sick: yes/
no) and a Poisson model that account for the excess count of
zeros and generates the rate ratio (RR) and 95%CI for a higher
percentage of SA relative to the fixed working hours among the
sick-listed.®® In sum, this adds up to four absence outcomes: ORs
and RRs for the event and percentage, respectively, of total SA,
and ORs and RRs for the event and percentage, respectively, of
long-term SA.

The reference group for all Cox and zero-inflated Poisson
analyses employees who did not experience any organisational
change in the last sixmonths of 2013. Exposure to any organ-
isational change (yes/no) was entered in the models as one
variable. Exposure to each of the six types of change was esti-
mated in separate models with each single change variable (yes/
no) entered in turn. To avoid potential overadjustment, we did
not include any of the remaining types of changes in the model,
because the relationships between each change measure and the
others are unclear (eg, they could be mediators or confounders).
Exposure to the number of changes performed simultaneously
(1, 2, =3) was modelled as one variable.

Crude Cox regression analyses were controlled for age only.
Adjusted Cox and all zero-inflated Poisson regression anal-
yses were controlled for age, sex, number of employees within
work unit, occupation, previous SA, child-related absence and
personal income.

All statistical analyses were conducted using SAS V.9.4 (SAS
Institute, Cary, North Carolina, USA).

RESULTS

Table 1 shows for the study population, the distribution and
prevalence of exposure to any organisational change across
covariate levels.

Table 2 shows for the employees exposed to organisational
change, the prevalence and distribution of exposure to each type
of change across number of simultaneous changes. This table
indicates that employee layoff and budget cuts were often exclu-
sively featured together or alone. Of the 8847 changes experi-
enced by all employees, 5022 (57%) changes were experienced
in combination with =1other type of change. A correlation
matrix between all types of change showed that no measures
were completely overlapping (r=0.07-0.33, p<0.001; online
supplementary material 2).

In total, seven employees in the study population were
censored due to death during follow-up in 2014. Table 3 shows
the work-unit exit rates following exposure to any, each type
and number of organisational changes relative to no change.
Employees exposed to change in the last sixmonths of 2013
were more likely to exit the work unit in 2014 relative to no
change in the same period.

Table 4 shows the risks of the event and higher percentages
of missed working hours in 2014 due to total and long-term
SA following organisational change through 2013 relative to no
change. Employees exposed to reorganisation had an elevated
rate of total SA percentage and were more likely to have SA
periods of at least 29 days in 2014 compared with employees
who underwent no change.

"For interpretation reasons, we inverted the output values to predict the
OR of having sickness absence (one divided by output values).
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Table 1 Distribution of the study population with complete data
on all relevant variables and the prevalence of organisational change
across covariate levels at baseline at 31 December 2013

Table 3 Rates of subsequent employee exit from the work unit in the

year after organisational change

Crude, exit Adjusted, exit
Exposed to any N % of N, exit HR (95%Cl) HR (95% Cl)
Study population change
% of I % of No change* 8594  16.65 1.00 1.00
N % of total N_n % of N Anychange 5794 17.95 1.09(1.01t01.18)  1.10(1.01 to 1.19)
Total L2 0 2 ALY 1 type of 3826 17.12 1.03(0.94t01.13)  1.04 (0.95 t0 1.15)
Female 10951 76.11 4375 39.95 change
Age group (years) 2 types of 1212 17.49 1.06 (0.92t0 1.22)  1.04 (0.90 to 1.20)
18-40 3630 25.23 1468 40.44 changes
40-48 3605 25.06 1423 39.47 >3 types of 756  22.88 1.44(1.23t01.69) 1.52(1.30to 1.79)
48-56 3578 24.87 1439 40.22 changes
56-75 3575 24.85 1464 40.95 Merger 1093  21.32 1.33(1.16t0 1.53)  1.29(1.12 to 1.49)
Employees in work unit Demerger 508 21.65 1.36(1.12t01.64) 1.41(1.16 to 1.71)
312 3480 24.19 1066 3063 Relocation 985 19.39 1.19(1.02t0 1.38)  1.16 (1.00 to 1.35)
1322 3636 25.27 1435 39.47 Change of 2236 19.68 1.20 (1.08t0 1.34) 1.24(1.11 to 1.38)
management
23-32 3633 25.25 1531 4214
Employee layoff 2226  16.58 1.00(0.89t01.12)  1.03(0.91 to 1.15)
33-142 3639 25.29 1762 48.42
. Budget cut 1799  17.90 1.09 (0.96t0 1.23)  1.09 (0.97 to 1.24)
Occupational group .
Crude Cox analyses controlled for age. Adjusted Cox analyses controlled for age,
Nurs'es' ) 6216 43.20 2564 41.25 sex, number of employees in the work unit, occupational group, sickness absence in
Administrative staff 2643 1837 1074 40.64 2012, child-related absence and personal gross income.
Social/healthcare workers 1883 13.09 667 35.42 *Reference group.
Service/technical staff 1812 12,59 757 41.78
Medical fiocmrs and dentists 1449 10.07 601 41.48 SD=9.04). This points to underestimation of the effects
Pedag(.)g|cal SIELEL 2 AL [l Sl reported in tables 3—4. There were no noteworthy differences
Days of sickness absence 2012 between employees with and without change data regarding
0 3988 27.72 1628 4082 the remaining outcomes and selected baseline characteristics
1-3 3101 21.55 1242 40.05 (see online supplementary material 3).
4-6 2185 15.18 869 39.77 In post hoc, we examined potential differential effects for men
7-13 2742 19.05 1041 37.96 and women on subsequent work-unit exit or SA by including
14-363 2372 16.48 1014 42.75 an interaction term between any organisational change and sex.
Sick child 2012-2013 4322 30.04 1690 39.10 The results did not support that sex interacted on the multipli-
Personal income (gross, Kr) cative scale in the relations between exposure to any change and
<345000 3668 25.49 1528 41.66 total SA, long-term SA or subsequent work-unit exit (results not
345000-400000 3736 25.97 1492 39.94 ShOWIl).
400000-480000 3525 24.50 1381 39.18
>480000 3459 24.04 1393 4027 DISCUSSION

The X? tests revealed that employees with data on change were
less likely to subsequently exit their work unit (x*(1)=22.90,
p<0.001); however, they had comparable events of long-term
SA (x*(1)=0.32, p=0.57) in 2014 relative to employees without
data on change. The two-way t-test showed that the employees
with data on change had a significantly lower percentage of total
SA in 2014 (M=4.52, SD=8.30, t(14 161)=65.02, p<0.001)
compared with the employees without change data (M=4.63,

We show higher rates of subsequent work-unit exit among
employees in the year following reorganisation, especially for
exposure to =3 types of changes, merger, demerger, relocation
or change of management. Interestingly, exposure to employee
layoff or budget cut was not associated with subsequent work-
unit exit. Reorganisation was also associated with a higher risk
of long-term SA and elevated rates of total and long-term SA
percentages after exposure to 2 or =3 types of changes. All
findings should be interpreted in the context of a relatively low
unemployment rate of 5.3% through 2014 in the Capital Region

Table 2 Prevalence and distribution of types of organisational change across number of organisational changes performed simultaneously

Study population (n=14388) 1 type of change

2 types of changes >3 types of changes

% of total n

% of total n

% of total n

n % of N n within subgroup n within subgroup n within subgroup
Total of any change 5794 40.28 3826 26.59 1212 8.42 756 5.25
Merger 1093 7.60 225 5.88 308 25.41 560 74.07
Demerger 508 3.53 119 3.1 113 9.32 276 36.51
Relocation 985 6.85 356 9.30 290 23.93 339 44.84
Change of management 2236 15.54 177 30.76 515 42.49 544 71.96
Employee layoff 2226 15.47 1062 27.76 673 55.53 491 64.95
Budget cut 1799 12.50 887 23.18 525 43.32 387 51.19

482

Jensen JH, et al. Occup Environ Med 2018;75:479-485. doi:10.1136/0emed-2017-104865

1ybuAdoo Ag paloslold 1sanb Ag 8T0Z JaquianoN 2z uo jwod’fwqg wao//:dny wouy papeojumod "8T0Z AeN #7T U0 G9810T-/T0Z-PaWao/9ETT 0T St paysignd 1siiy :pa uosiaug dnaoQ


https://dx.doi.org/10.1136/oemed-2017-104865
http://oem.bmj.com/

MO o <~ © i
=22 A A R
- O = = = O = «—
— O 8 9 @ 9 9 o o
S I A N - =1
- ~N O N — 9 ;o
= Q= O o o
Ey e ccoce2ece
Vo ©O m Mm O 1N O O —
= B2l S O — 8 < o8 < S
|- — O « — — O — «—
*
&
—_
SQ
:&
[}
ol 5
=
| v
| E
b1 I
SS9 mnmo
ElolGE ERC < Bl B
= - O 0 — < O 1B MmO
2 I<INN N - NN = =N
Sl dcddocccdg
Dl © N o 0 0 o o
el T R - © = m Mmm
OlS|m M — ©W O < N O M
_I;NNNNNNNNN
Mmoo NS TS
M PN - EON ™ LGN N o
< - Bl - Bl - E
j=)} = O 89 9 9 9 9 o o
= S e A
© ° O W W = O~ VW o
= N S a0 Qo O o
= Ey cEAcE-EciE
© “lommonm - o = o
S 2 | = B2 — N " B E
O[S9 = & « & & « o <
= >
aw
.Eg
©
o E
S| g
R =
|8l ¥ ¥ © o n © © N
Tl I3|R|ww © ©o
-
©
7]
>
e T MmO ~NmDbib
=] el = Iee e
= - = = = = = = -
= = 2L e 22Lee22:8
2 Y m o © © W W © m
> = e o - o © oy o) S
o N - 9O == - S 9o =
= o 2o oo 2o
~O 1N = M M O © —
= 1SS - EE S
= cliE-El-E- BB
=~
=
o
=l |a
o
""-xw&
(<3
2|28
d—iﬁw
Sl el E
| 9|
=22
| | u= <
-~ = = = O A =~ = =
gl magsggo RS
L)L = N Rs ML oA
N(NIVN(X XD XD
Qo (T =
© 0 T 1N O o ~ <
ClelEln NS KNS S
ml—gmmmowmmmm
3]
c
S
@ SN ®m™m® © D
“— = = N9 Q. = O
o iy - Ry - Py - pag
3] = O 89 9 © 8 9 o o
S S e A - ==
o ° N S &N M < 0 m 0
+ = o) Gy &) [WoF ™~ o o [
5 Ey cSEcSEIcSEcE
g VO = 10 oo~~~ VW o W
] e [Of © O © I8 «© JoF &) [e)
o O|l— «w « —« © © © © ©
-
o | e
< | o
2 2
=l v
'Dgz
Slo|lE|lo i~ Mmoo = o o
CT | B8B|O0|© m N m© © 1 N
2| 0|e|® 9 8 & = F © X ©
gl—ol\l\t}o’\l\l\l\l\l\
>
)
(3]
o
=
]
e} — 0 W I~ 0 O — n
] N ® © 60 N In & VW &
va T O N —« ™~ O S O «—
A Z|00 1n Mm — — o~
3]
]
~
= =
o= Z
wv
> g & g
ﬁ LV D ©
iz D = © =
[a' %m% ©
< o 25 9 5 & ©
S ® © 5 3 =~ DE @
<2 5 ¥ v 23 I 2
o) S 2 222 S 5
> = = 5T E °
© o & & & m v T <o
- Z2 < -~ N=20x O

1.17 (11310 1.21)

0.99 (0.95 to 1.04

27.41 (24.01)
22.76 (19.00)

1.31(1.08 to 1.59)
1.09 (0.87 to 1.36)

71

6.02

1.16 (1.13t0 1.18)
1.03 (1.01 to 1.06)

6.54 (10.83)
5.74 (8.78)

1.02 (0.89 t0 1.16)
0.93 (0.82 to 1.08)
Total sickness absence comprises any sickness absence and long-term sickness absence comprises only spells of =29 days.

78.68
76.90

2181
1762

Employee layoff

Budget cut

Zero-inflated Poisson analyses controlled for age, sex, number of employees in the work unit, occupational group, previous sickness absence, child-related absence and personal gross income.

*Percentage of missed fixed working hours due to sickness absence.

tReference group.

RR, rateratio; SA, sickness absence.

of Denmark,?® as unemployment rates are negatively correlated
with turnover rates®” and long-term SA.*

Work-unit exit

The present findings of higher exit rates are similar to a study
examining voluntary early retirement among senior employees
in the Capital Region of Denmark. This study found higher
retirement rates following merger, change of management and
relocation at the work-unit level® concurrent with the present
findings. Among 54787 hospital employees in Norway, Ingel-
srud'! found a higher exit rate from the hospital sector only in
the second year following hospital merger, whereas we found
higher exit rates in the first year after the work-unit merger.
Exposure to employee layoff and budget cut were not signifi-
cantly associated with higher rates of subsequent work-unit
exit. This may be explained by the observation that this pair
of changes was commonly featured together or alone. Building
on this, we found that exposure to only 1 or 2 types of changes
were not significantly associated with subsequent work-unit exit,
whereas exposure to =3 types of changes was associated with a
1.52-fold higher exit rate relative to no change.

The reasons of work-unit exit were not examined in the
present study. Some employees may voluntarily exit after
changes,® whereas some changes may have the tacit or explicit
purpose of ‘pushing out” employees of the workplace. Demerger
may be such latter example as it was related to a particularly
large exit effect and no effect of SA. The large exit effect after
demerger could also be due to co-occurring changes since about
half of the employees exposed to demerger were exposed to
=3 simultaneous changes.

We added to this literature by distinguishing and comparing
the impact of various types of reorganisations, and we found that
some, but not all, types of reorganisations are related to higher
rates of subsequent work-unit exit.

Sickness absence

In all SA analyses, more Poisson-model estimates were statisti-
cally significant than zero-model estimates. This pattern may
be explained by the larger statistical power introduced by the
Poisson distribution compared with the binary distribution as
indicated by the 95% Cls in table 4.

The present results of higher rates of total SA following reor-
ganisation correspond to previous findings after major down-
sizing only in permanent employees."? Kjekshus ez al'® found
elevated ORs for long-term SA of 1.05 during hospital merger
and 1.04 in the second year after merger, which are smaller than
the OR for long-term SA of 1.33 in the year following work-unit
merger demonstrated in this study. The difference between these
findings may be due to the work-unit approach applied presently
ensuring that the exposed employees did de facto experience the
merger. Our findings of higher risk for long-term SA of =29
days among various occupational groups after reorganisation are
inconsistent with other findings?® of no higher risk for long-term
SA of =91 days among hospital laboratorians and radiographers.
This inconsistency may be explained by the social gradient in
health between the populations studied and the conservative
measure of long-term SA applied by Kokkinen et al.>

In general, those types of organisational changes associated with
a higher exit rate were also associated with a higher risk of SA. This
suggests that organisational change has a dual impact on subse-
quent work-unit exit and SA. Interestingly, employee layoff was
not associated with a higher work-unit exit rate, but it was asso-
ciated with a large OR for events of long-term SA and a relatively
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large RR for a higher percentage of SA among the remaining
employees. This may be explained by the potentially higher job
insecurity and lower job control among the remaining employees
after a staff reduction,” which may manifest as more SA. To the
extent of our knowledge, only a single study has investigated
potential work-environmental mediators between organisational
change and SA, which found that higher job insecurity, physical
demands and lower job control mediated the longitudinal associa-
tion between downsizing and higher risk of long-term SA.>* Recent
findings imply that supporting and redeploying employees as a
part of downsizing is important for well-being of the workers.*!
Thus, it is reasonable that workplace social capital may mediate
adverse effects of organisational change since this concept is linked
to health status®*** and comprises aspects of organisational justice,
trust and collaboration.®

We did not find differential adverse effects of organisational
change between men and women in contrast to another study
in the context of downsizing.>* This study showed that female
employees with depression had a higher risk of exit out of
employment, whereas unemployment in male employees was
unaffected by their health status. Therefore, the lack of interac-
tion between organisational change and sex in the present anal-
yses may be ruled out by adjusting for previous SA.

In sum, the present findings of higher exit rates and SA following
change seem to be related to specific types of change rather than a
dose-response relation of the number of changes performed simul-
taneously. More studies are needed to examine the dual effects of
reorganisation on health among employees exiting and remaining
on the workplace, as the literature point to poor health outcomes
in both groups.®*> A Swedish study found that job loss predicted
new events of subsequent major depression in both sexes with a
larger effect size in men,** yet the present study did not demon-
strate an interaction between any change and sex. Future research
should elucidate potential mediators of the detrimental effects
from organisational change as such factors may comprise targets
for interventions to buffer these effects.

Strengths and limitations

This study has several strengths. First, we examined employee
exit and SA simultaneously as these job withdrawal behaviours
depend on each other. Second, data on organisational change
were obtained from a different source than the outcomes,
which hamper common method bias.*® Third, following of the
participants and measurement of organisational change were
conducted at the work-unit level ensuring that the participants
were actually affected by the organisational change in question.
Fourth, it was also a strength that we were able to distinguish
between six common types of organisational change adding to
the detailed nature of the study.

Potential limitations are stated in the following. First, missing
data on organisational change may contribute to an underes-
timation of the outcome effects, since the rate of subsequent
work-unit exit and the percentage of total SA were slightly
lower during 2014 among employees with data on change than
employees without these data. Indeed, there was no significant
difference between these employee groups regarding events of
long-term SA in 2014. Second, data on reorganisation were
retrieved retrospectively, which may have biased these data as
organisational change itself could have affected the managers to
leave their job and thus not provide reorganisation information
in the online survey. However, we were able to contact managers
who remained in the organisation, because their email address
was not changed. Third, we were unable to examine the potential

effects of work-unit exit and SA before or during the actual reor-
ganisation. Indeed, findings from post hoc analyses showed only
a minor effect on total SA in the first quarter of 2014 (results
not shown), suggesting that the SA effects—if any—were small
before or during exposure to organisational change. Fourth, the
analyses did not take into account the multilevel organisational
structure of the data. For consistency reasons, we choose not to
use multilevel modelling as this approach was unable to converge
in a zero-inflated Poisson regression model. A post hoc Cox anal-
ysis clustering employees within work units revealed an exit rate
after any change of 1.12 (vs 1.10 in table 3), which suggests only
a small underestimation by using a single-level approach. Fifth,
a zero-inflated negative binomial Poisson model showed a supe-
rior fit with long-term SA as outcome compared with the present
approach, suggesting potential overdispersion in the Poisson
distribution of the long-term sickness data. Indeed, the zero-in-
flated negative binomial Poisson model was unable to converge
with total SA as outcome. Finally, the present results cannot be
attributed exclusively to each type of change as some changes are
likely to be performed simultaneously and each type of change
were modelled separately. Entering all six types of change vari-
ables into the same model would likely result in overadjustment
because some changes may mediate other changes. Tentatively, we
explored the relationships between changes by mutually adjusting
for the four most correlated pair of changes in the correlation
matrix (see online supplementary material 2), which generally
showed similar findings, although merger/demerger adjustment
seemed to have a marked role in exit rates towards null (merger:
HRs from 1.29 to 1.14; demerger: HRs from 1.41 to 1.00). This
could be due to the observation that 92% of the 232 employees
exposed to both merger and demerger were exposed to a total of
=3 changes. Hence, overadjustment is introduced due to impu-
rity of the change variables, which is supported by the finding
that simultaneous changes was strongly related to subsequent
exit, whereas 1 or 2 changes were not.

These findings indicate that specific types of organisational
change frequently occurring in the public healthcare sector have
a dual impact on subsequent employee exit from the work unit
and total and long-term SA among remaining employees in the
year following reorganisation. Generalisations to other public
sectors should be made cautiously due to various contextual
factors, including sex composition.

Acknowledgements The authors thank human-resource consultant Charlotte
Hyldtoft and data consultant Jesper Strayer Andersen from the Capital Region of
Denmark for their great help and contribution to this study by providing the applied
data from regional registries.

Contributors JHJ had full access to all data provided in the present study and
takes responsibility for the integrity and the accuracy of the data analyses. All
authors were responsible for the current study design. JHJ wrote the initial draft of
the manuscript. All authors contributed to the present study and approved the final
draft of the manuscript.

Funding The study was funded by The Danish Working Environment Research Fund
(project number: 13-2015-03).

Competing interests None declared.
Patient consent Not required.

Ethics approval The Regional Ethics Committees of the Capital Region stated that
ethical approval was not required for this study.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work

484 Jensen JH, et al. Occup Environ Med 2018;75:479-485. doi:10.1136/0emed-2017-104865

1ybuAdoo Ag paloslold 1sanb Ag 8T0Z JaquianoN 2z uo jwod’fwg wao//:dny woiy papeojumod "8T0Z AeN #T U0 G9810T-/T0Z-PaWao/9ETT 0T St paysignd 1siy :pa uosiaug dnaoQ


https://dx.doi.org/10.1136/oemed-2017-104865
http://oem.bmj.com/

Workplace

is properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2018. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1

2

Kompier MA. New systems of work organization and workers' health. Scand J Work
Environ Health 2006;32:421-30.

European Foundation for the Improvement of Living and Working Conditions. ERM
annual report 2014 restructuring in the public sector. Luxembourg: Publications
Office of the European Union, 2015.

Kivimaki M, Honkonen T, Wahlbeck K, et a/. Organisational downsizing and increased
use of psychotropic drugs among employees who remain in employment. J Epidemiol
Community Health 2007;61:154-8.

Bamberger SG, Vinding AL, Larsen A, et al. Impact of organisational change on mental
health: a systematic review. Occup Environ Med 2012;69:592-8.

Westerlund H, Theorell T, Alfredsson L. Organizational instability and cardiovascular
risk factors in white-collar employees. Eur J Public Health 2004;14:37-42.

Greubel J, Kecklund G. The impact of organizational changes on work stress, sleep,
recovery and health. Ind Health 2011,49:353-64.

de Jong T, Wiezer N, de Weerd M, et al. The impact of restructuring on employee well-
being: a systematic review of longitudinal studies. Work Stress 2016;30:91-114.
Breinegaard N, Jensen JH, Bonde JP. Organizational change, psychosocial work
environment, and non-disability early retirement: a prospective study among senior
public employees. Scand J Work Environ Health 2017;43:234-40.

Baron JN, Hannan MT, Burton MD. Labor Pains: Change in Organizational

Models and Employee Turnover in Young, High-Tech Firms. Am J Sociol
2001;106:960-1012.

Sylling PW, Wong ES, Liu CF, et al. Patient-centered medical home implementation and
primary care provider turnover. Med Care 2014;52:1-22.

Ingelsrud MH. Hospital Mergers in Norway: Employee Health and Turnover to Three
Destinations. Nordic Journal of Working Life Studies 2017;7:107-24.

Westerlund H, Ferrie J, Hagberg J, et al. Workplace expansion, long-term sickness
absence, and hospital admission. Lancet 2004;363:1193-7.

Vahtera J, Kivimaki M, Pentti J, et a/. Organisational downsizing, sickness absence,
and mortality: 10-town prospective cohort study. BMJ/ 2004;328:555.

Ingelsrud MH. Reorganization increases long-term sickness absence at all levels of
hospital staff: panel data analysis of employees of Norwegian public hospitals. BMC
Health Serv Res 2014:14:411.

98110 Ferrie JE, Westerlund H, Virtanen M, et al. Flexible labor markets and employee
health. Scand J Work Environ Heal Suppl 2008.

Kjekshus LE, Bernstrem VH, Dahl E, et al. The effect of hospital mergers on long-term
sickness absence among hospital employees: a fixed effects multivariate regression
analysis using panel data. BMC Health Serv Res 2014;14:50.

Waldman JD, Kelly F, Arora S, et al. The shocking cost of turnover in health care. Health
Care Manage Rev 2010;35:206-11.

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Goetzel RZ, Long SR, Ozminkowski RJ, et al. Health, absence, disability, and
presenteeism cost estimates of certain physical and mental health conditions affecting
U.S. employers. J Occup Environ Med 2004;46:398-412.

Nicholson S, Pauly MV, Polsky D, et al. Measuring the effects of work loss on
productivity with team production. Health Econ 2006;15:111-23.

@sthus S, Mastekaasa A. The impact of downsizing on remaining workers’ sickness
absence. Soc Sci Med 2010;71:1455-62.

Theorell T, Oxenstierna G, Westerlund H, et al. Downsizing of staff is associated with
lowered medically certified sick leave in female employees. Occup Environ Med
2003;60:9e-9.

Josephson M, Lindberg P, Voss M, et al. The same factors influence job turnover and
long spells of sick leave--a 3-year follow-up of Swedish nurses. Eur J Public Health
2008;18:380-5.

Kokkinen L, Virtanen M, Pentti J, et al. Does transfer of work from a public sector
organisation to a commercial enterprise without staff reductions increase risk of long-
term sickness absence among the staff? A cohort study of laboratory and radiology
employees: Table 1. Occup Environ Med 2013;70:585-7.

Hvidtfeldt UA, Bjorner JB, Jensen JH, et al; Cohort profile: the well-being in hospital
employees (WHALE) study, 2017.

Lambert D, Regression Z-IP. With an Application to Defects in Manufactoring.
Technometrics 1992;34:1-14.

Denmark S. Unemployment rates in the Capital Region of Denmark. https://www.
statistikbanken.dk/statbank5a/SelectTable/Omrade0.asp?SubjectCode=04&
Planguage=0 (accessed 18 Oct 2017).

Carsten JM, Spector PE. Unemployment, job satisfaction, and employee turnover: A
meta-analytic test of the Muchinsky model. J App/ Psychol 1987;72:374-81.
Knutsson A, Goine H. Occupation and unemployment rates as predictors of long term
sickness absence in two Swedish counties. Soc Sci Med 1998;47:25-31.

Robinson O, Griffiths A. Coping With the Stress of Transformational Change in a
Government Department. J Appl Behav Sci 2005;41:204-21.

Kivimaki M, Vahtera J, Pentti J, et al. Factors underlying the effect of organisational
downsizing on health of employees: longitudinal cohort study. BMJ/ 2000;320:971-5.
Andreeva E, Brenner MH, Theorell T, et a/. Risk of psychological ill health and methods
of organisational downsizing: a cross-sectional survey in four European countries.
BMC Public Health 2017;17:1-12.

Oksanen T, Kawachi |, Jokela M, et al. Workplace social capital and risk of chronic and
severe hypertension: a cohort study. J Hypertens 2012;30:1129-36.

Lofors J, Sundquist K. Low-linking social capital as a predictor of mental disorders: a
cohort study of 4.5 million Swedes. Soc Sci Med 2007;64:21-34.

Andreeva E, Magnusson Hanson LL, Westerlund H, et al. Depressive symptoms

as a cause and effect of job loss in men and women: evidence in the context of
organisational downsizing from the Swedish Longitudinal Occupational Survey of
Health. BMC Public Health 2015;15:1-11.

Kivimaki M, Vahtera J, Elovainio M, et al. Human costs of organizational downsizing:
comparing health trends between leavers and stayers. Am J Community Psychol
2003;32:57-67.

Podsakoff PM, MacKenzie SB, Lee JY, et al. Common method biases in behavioral
research: a critical review of the literature and recommended remedies. J App! Psychol
2003;88:879-903.

Jensen JH, et al. Occup Environ Med 2018;75:479-485. doi:10.1136/0emed-2017-104865

485

1ybuAdoo Ag paloslold 1sanb Ag 8T0Z JaquianoN 2z uo jwod’fwg wao//:dny woiy papeojumod "8T0Z AeN #T U0 G9810T-/T0Z-PaWao/9ETT 0T St paysignd 1siy :pa uosiaug dnaoQ


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.5271/sjweh.1048
http://dx.doi.org/10.5271/sjweh.1048
http://dx.doi.org/10.1136/jech.2006.050955
http://dx.doi.org/10.1136/jech.2006.050955
http://dx.doi.org/10.1136/oemed-2011-100381
http://dx.doi.org/10.2486/indhealth.MS1211
http://dx.doi.org/10.1080/02678373.2015.1136710
http://dx.doi.org/10.5271/sjweh.3624
http://dx.doi.org/10.1086/320296
http://dx.doi.org/10.1097/MLR.0000000000000230
http://dx.doi.org/10.18291/njwls.v7i1.81403
http://dx.doi.org/10.1016/S0140-6736(04)15949-7
http://dx.doi.org/10.1136/bmj.37972.496262.0D
http://dx.doi.org/10.1186/1472-6963-14-411
http://dx.doi.org/10.1186/1472-6963-14-411
http://dx.doi.org/10.1186/1472-6963-14-50
http://dx.doi.org/10.1097/HMR.0b013e3181e3940e
http://dx.doi.org/10.1097/HMR.0b013e3181e3940e
http://dx.doi.org/10.1097/01.jom.0000121151.40413.bd
http://dx.doi.org/10.1002/hec.1052
http://dx.doi.org/10.1016/j.socscimed.2010.06.045
http://dx.doi.org/10.1136/oem.60.9.e9
http://dx.doi.org/10.1093/eurpub/ckn009
http://dx.doi.org/10.1136/oemed-2012-101174
https://www.statistikbanken.dk/statbank5a/SelectTable/Omrade0.asp?SubjectCode=04&Planguage=0
https://www.statistikbanken.dk/statbank5a/SelectTable/Omrade0.asp?SubjectCode=04&Planguage=0
https://www.statistikbanken.dk/statbank5a/SelectTable/Omrade0.asp?SubjectCode=04&Planguage=0
http://dx.doi.org/10.1037/0021-9010.72.3.374
http://dx.doi.org/10.1016/S0277-9536(97)10139-3
http://dx.doi.org/10.1177/0021886304270336
http://dx.doi.org/10.1136/bmj.320.7240.971
http://dx.doi.org/10.1186/s12889-017-4789-3
http://dx.doi.org/10.1097/HJH.0b013e32835377ed
http://dx.doi.org/10.1016/j.socscimed.2006.08.024
http://dx.doi.org/10.1186/s12889-015-2377-y
http://dx.doi.org/10.1023/A:1025642806557
http://dx.doi.org/10.1037/0021-9010.88.5.879
http://oem.bmj.com/

Supplementary material 1. Between April and June 2016, semiannual binary data on organizational change at the work-unit level from

2011 to 2013 were obtained via the following online survey emailed to the managers of all work units.

This questionnaire relates to the work unit "<name of work unit>" in <name of hospital>.

Yes No
Were you a manger in the above-stated work unit during the Trivse/OP in March 2014? O O

In the work unit you manage/managed, have there been following organizational changes in the period 1.1.2011-
31.12.2013?

If yes, please specify when:

1. half- 2. half- 1. half- 2. half- 1. half- 2. half- Do not

year 2011 year 2011 year 2012 year 2012 vyear 2013 year 2013 ° know
Merger with another work unit O O O O O ] O O
Division into other work units O O O O O O O O
Change of management in the work unit ] O O ] ] m] O O
Physical relocation of the work unit O o o O O i ] ]
Layoff of employee(s) in the work unit O o o O O i ] ]
Selective budget cuts in the work unit ] O O ] ] m] O O



Supplementary material 2. Spearman’s r-correlation coefficients between the six types of

organizational change.

Change of  Employee
Merger ~ Demerger Relocation management layoff Budget cuts
Merger 0.28 0.33 0.23 0.15 0.14
Demerger 0.28 0.18 0.17 0.09 *-0.01
Relocation 0.33 0.18 0.14 0.07 *0.01
Change management 0.23 0.17 0.14 0.09 0.09
Employee layoff 0.15 0.09 0.07 0.09 0.25
Budget cuts 0.14 *-0.01 *0.01 0.09 0.25

p<0.001, * p>0.21



Supplementary material 3. Differences between employees with data on organizational change (i.e.,

study population) and employees without change data from the source population regarding work-

unit exit, sickness absence, covariate levels, and number of work units.

Source population* (N=25,922)

With change data (study ~ Without change

population), n (%)

data, n (%)

Total number of employees
Subsequent work-unit exit 2014
Total SA 2014
With SA event
Mean (SD)
Long-term SA 2014
With SA event
Mean (SD)
Female, n (%)
Age group
18-40
40-48
48-56
56-75
Number of small-large work units, employees
3-12
13-22
23-32
33-142
Employees in work unit
3-12
13-22
23-32
33-142
Occupational group
Nurses
Administrative staff
Social/healthcare workers
Service/technical staff
Medical doctors and dentists
Pedagogical workers
Days of sickness absence 2012
0
1-3
4-6
7-13
14-363

14,388 (100)
2471 (17.17)

11,177 (78.94)
4.52 (8.30)

836 (5.90)
1.38 (7.47)
10,951 (76.11)

3630 (25.23)
3605 (25.06)
3578 (24.87)
3575 (24.85)
1245 (100)
645 (51.81)
294 (23.86)
187 (15.02)
116 (9.32)

3480 (24.19)
3636 (25.27)
3633 (25.25)
3639 (25.29)

6216 (43.20)
2643 (18.37)
1883 (13.09)
1812 (12.59)
1449 (10.07)

385 (2.68)

3988 (27.72)
3101 (21.55)
2185 (15.19)
2742 (19.06)
2372 (16.49)

11,534 (100)
2247 (19.48)

8910 (78.52)
4.65 (9.04)

689 (6.07)
1.53 (8.20)
8876 (76.96)

2842 (24.64)
2886 (25.02)
2889 (25.05)
2917 (25.29)
1077 (100)
593 (55.06)
260 (24.14)
133 (12.35)
91 (8.45)

3151 (27.32)
3092 (26.81)
2505 (21.72)
2786 (24.15)

4967 (43.06)
2199 (19.07)
1369 (11.87)
1280 (11.10)
1343 (11.64)

376 (3.26)

3226 (27.97)
2487 (21.56)
1748 (15.16)
2189 (18.98)
1884 (16.33)

<0.001

0.42
<0.001

0.57
<0.001
0.11
0.69

0.20

<0.001

<0.001

0.99

¥ or t-test applied as appropriate. Total and long-term sickness absence were calculated as the

percentage of missed working hours due to all sickness absence or spells of >29 days, respectively.

* No missing data except on organizational change.

Abbreviations: SA = sickness absence, SD = standard deviation.
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Longitudinal associations between organizational change, work-unit social capital, and
employee exit from the work unit among public healthcare workers: a mediation analysis
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Jensen JH, Flachs EM, Skakon J, Rod NH, Bonde JP. Longitudinal associations between organizational change, work-unit
social capital, and employee exit from the work unit among public healthcare workers: a mediation analysis. Scand J Work
Environ Health. 2019;45(1):53-62. doi:10.5271/sjweh.3766

Objectives Organizational changes are associated with higher rates of subsequent employee exit from the work-
place, but the mediating role of social capital is unknown. We examined the associations between organizational
changes and subsequent employee exit from the work unit and mediation through social capital.

Methods Throughout 2013, 14 059 healthcare employees worked in the Capital Region of Denmark. Data on
work-unit changes (yes/no) from July—December 2013 were collected via a survey distributed to all managers
(merger, split-up, relocation, change of management, employee layoff, budget cuts). Eight employee-reported
items assessing social capital were aggregated into work-unit measures (quartiles: low-high). Data on employee
exit from the work unit in 2014 were obtained from company registries.

Results We found a somewhat higher rate of employee exit from the work unit after changes versus no changes
[hazard ratio (HR) 1.10, 95% confidence interval (CI) 1.01-1.19] and an inverse dose—response relationship
between social capital and employee-exit rates (low versus high: HR 1.65, 95% CI 1.46-1.86). We also showed
a higher risk of low social capital in work units exposed to changes [low versus high: odds ratio (OR) 2.04, 95%
CI 1.86-2.23]. Accounting for potential mediation through social capital seemed slightly to reduce the association
between changes and employee-exit rates (HR 1.07, 95% CI 0.98-1.16 versus HR 1.10).

Conclusions Work-unit organizational changes prospectively predict lower work-unit social capital, and lower
social capital is associated with higher employee-exit rates. Detection of weak indications of mediation through
social capital, if any, were limited by inconsistent associations between changes and employee exit from the
work unit.

Keyterms downsizing; health care; longitudinal study; mediator; merger; organisational change; psychosocial

work environment; public sector; reorganisation; reorganization; restructuring; turnover

Restructuring of workplaces is widely performed to
keep up with increasing demands for productivity and
cost-efficiency. However, there seems to be a downside
to organizational changes in terms of poor employee
health and well-being (1-6). Elevated rates of employee
exit (ie, turnover) from the workplace following reorga-
nization have been reported consistently in the literature
(7-13), and studies suggest that organizational changes
may have a dual impact on employee exit and health
(11, 14). Specifically, quarterly employee-exit rates
increased from 3.1% to 3.4% after implementation of

new healthcare workflows (9), and — relative to no
change — excess employee-exit rates of 15-50% have
been demonstrated in the years following merger, split-
up, relocation, change of management, and >3 changes
performed simultaneously in the healthcare sector (11,
12). Such higher employee-exit rates have been associ-
ated with adverse psychosocial outcomes among the
remaining employees as well as high replacement costs
and loss of productivity (15).

Social capital refers to the “resources that are accessed
by individuals as a result of their membership of a net-
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From restructuring to job exit via social capital?

work or a group” (16) and manifests as trust, reciprocity
and social cohesion within a group of co-workers (16).
The literature on workplace social capital in the context
of reorganization is limited. However, since the work-
place can be seen as having social dimensions among
coworkers, it is reasonable to assume that reorganizations
disrupt work-related social networks and friendship ties
in a work unit. Employees can perceive such processes as
being unfair, lowering their attachment to the workplace
(17-20). This is supported by findings of a 4% decrease
in trust of management after reorganization involving
change of top management (21) as well as distributive
justice partially mediating the association between trust
and intention to quit in the context of downsizing (20).

Low social capital has been linked to a higher risk
of mental-health problems (22, 23), sickness absence
(24-26), early retirement (12), and poor self-rated
health (27). A study found that self-reported poor health
was associated with a 2.3-fold higher “risk” of intention
to quit, whereas good collaboration among colleagues
as well as trustworthiness and support from managers
were associated with 60-80% lower chance of intention
to quit (28). Indeed, the associations of workplace social
capital on the pathway between organizational changes
and employee exit from the workplace remain unclear.

We aimed to investigate the hypothesized (objec-
tive a) prospective associations between organizational
changes and low work-unit social capital, (objective b)
the association between low social capital and higher
rates of employee exit from the work unit (EFW), and
(objective ¢) work-unit social capital as a mediator on
the associations between organizational changes and
higher rates of subsequent EFW (figure 1). In this study,
EFW refers to an employee terminating employment in a
work unit regardless of the reason. A mediator refers to a
factor that explains the impact of an exposure on a given
outcome (29). Such mediation may highlight social capi-
tal as a target of intervention to prevent adverse effects
of organizational changes.

Methods

Study design and data collection

This longitudinal study was based on the Well-being in
Hospital Employees (WHALE) cohort (30) and exam-
ined the associations between work-unit organizational
change in the last six months of 2013, work-unit social
capital in March 2014, and employee EFW during 2014.

The source population comprised 37 720 employees
from the Capital Region of Denmark who were invited
to complete a work-environment questionnaire in March
2014 (response rate: 84%). From April through June
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(c)

Work-unit
(a) social capital (b)
Organizational 3 Employee exit

change from the work unit

Figure 1. Diagram of the associations examined in the present study.
(a) Association between organizational change and work-unitsocial capital.
(b) Association between work-unit social capital and employee exit from the
work unit. (c) Work-unit social capital mediates the association between
organizational change and subsequent employee exit from the work unit.

2016, we distributed a survey to the managers of all
2696 work units to collect data on six types of orga-
nizational changes occurring in the last six months of
2013 (response rate: 59%). Sociodemographic and occu-
pational background information for every employee
holding a paid position between January 2012 through
December 2014 was recorded from company registers,
and information on income during 2013 were extracted
via linkage to national registers. These data were applied
to estimate monthly employee EFW in 2014 as well as
employee- and work-unit-level covariates at baseline
(31 December 2013).

Study population

At baseline, 25 926 eligible employees had at least one
year of seniority in the current work unit (or one of its
associated unit[s] if merger and/or split-up had occurred)
and a minimum of 18.5 weekly fixed working hours in
average (ie, part-time working hours) during 2013. We
excluded 279 work units with fewer than three employ-
ees. Some work units changed their name during 2013.
Thus, to ensure that the employees had at least one year
of seniority in the current work unit at baseline (31
December 2013), we included employees in the study
population if they were affiliated to a work unit where
a significant proportion of the staff (ie, >30% and >3
employees) remained in the new-named work unit. For
instance, if work unit 4 with six employees split-up into
work unit B with two employees and work unit C with
four employees, only the four employees in work unit
C were included in the study population.

The study population comprised 14 059 employees
nested in 1216 work units with complete data on work-
unit organizational change in the last six months of
2013, work-unit social capital in March 2014, employee
EFW from January through December 2014, and covari-
ates (figure 2).

Employee exit from the work unit

We estimated monthly EFW from January through
December 2014 at the employee level. This was defined
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Employees in the Capital Region of Denmark by
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13 January 2014:
37,720 employees nested in
2696 work units

T >

Employees with >1 year of seniority in the current

Excluded employees because of
<1 year of seniority in the current work unit,
accupation in work unit with <3 employees,
average weekly working hours of <18.5
or duplicate positions:
11,798 nested in

Employees with data on work-unit social capital by

work unit: 374 work units
25,922 employees nested in
2322 work units
Excluded employees because of no data on
+> work-unit social capital:
h 4 626 employees nested in

78 work units

March 2014:
25,296 employees nested in

2244 work units

I manager did not complete the questionnaire
* regarding organizational change:
Study population: | 11,237 employees nested in

Employees with >1 year of seniority in the current

Excluded employees because their work-unit

1028 work units

work unit and complete data on organizational
change in last six months of 2013, covariates,
work-unit social capital in March 2014,
and work-unit exit in 2014:
14,059 employees nested in
1216 work units

Social
capital”

Organizational
change** (yes/no)

Employee exit
from the work unit

Figure 2. Diagram showing the study design
and the flow of employees and work units. * Data
collected in March 2014.** Data collected from
April=June 2016.

| I | [ I |
2013

as an employee’s loss of affiliation to the current work
unit at baseline. Because we presumed that some work
units also changed name during 2014, we did not regard
it as an EFW if an employee was affiliated to a work unit
where a significant proportion of the staff (ie, >30% and
>3 employees) worked in a renamed work unit.

Work-unit organizational change

In the survey on organizational changes, the managers
were invited to provide semi-annual information on six
types of changes (yes/no) at the work-unit level occurring
from January 2011 to December 2013 (Q “In the work
unit you manage/managed, have there been the following
organizational changes in the period 1 January 2011 and
31 December 20137 ”): (A1) merger, (A2) demerger, (A3)
relocation of a work unit, (A4) change of management,
(AS) employee layoff or (A6) budget cuts. This study used
measures of organizational changes in the last six months
of 2013, including no change (reference category), change
(any/no change), number of changes performed simulta-
neously (1, 2 or >3 changes/no change), and each type
of change (yes/no change). Exposure to each of these six
types of change were modelled separately.

Work-unit social capital

The social capital scale ranging 0—100 was based
on eight employee-reported items from the work-

2014

environment survey in March 2014 assessing col-
laboration (“To what degree...:” Q1%...are you and
your colleagues good at coming up with suggestions
for improving work procedures?”, Q2 “...do you get
help and support from your colleagues when needed?”,
Q3 “...do you and your colleagues take responsibility
for a nice atmosphere and tone of communication?”)
and trust/organizational justice (“To what degree...:”
Q4 “...does the management trust the employees to
do their work well?”, Q5 “...can you trust the infor-
mation that comes from the management?”, Q6 “...
are conflicts resolved in a fair way?”, Q7 “...is the
work distributed fairly?”, Q8 “...is your staff group
respected by the other staff groups at the workplace?”).
Five of these items originated from the Copenhagen
Psychosocial Questionnaire (31), whereas the remain-
ing three items were selected by four specialists in
occupational medicine. Responses on <50% of the
social-capital items were set to missing. Cronbach’s
alpha was 0.85 and correlation coefficients between
all items ranged 0.24-0.74 (P-values<0.001). The
work-unit-level social capital measure was computed
by averaging the employee-level social capital scores
in work units with <50% missing data. The work-unit
social capital measure was categorized into quartiles
(level I-1V: low—high) and assigned to each individual
employee in a given work unit. This approach was
consistent with previous studies using WHALE cohort
data (12, 26, 30).
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Employee- and work-unit-level covariates at baseline

We used the following a priori confounder variables at
the employee level: age (quartiles), sex, occupational
groups, previous absence related to sick child between
2012-2013 (yes/no), previous number of sickness-
absence days in 2012 (quartiles), and personal gross
income in 2013 (quartiles). Absence due to sick child
was a proxy variable for having a child. Number of
previous sickness-absence days was a proxy variable
for health status. Employees with no observed sickness
absence were allocated to the lower-quartile category.
Personal gross income in Danish kroner were divided
by 7.5 to express these values in euros (€).

We used the following a priori confounder variables
aggregated at the work-unit level: number of employees
within work unit (quartiles), mean of employee age (con-
tinuous), mean of personal gross income in 2013 (continu-
ous), mean of sickness-absence days in 2012 (continuous),
proportion of females within work unit (continuous), pro-
portion of employees with child-related absence between
2012-2013 within work unit (continuous), and proportion
of each occupation group within work unit (continuous).

Statistical main analysis

Work-unit organizational changes and work-unit social capital.
Logistic regression models were used to estimate the
risk of low social capital in March 2014 according to
each measure of organizational changes in the last six
months of 2013 (objective a). Analyses were weighted
by the number of employees within each work unit (con-
tinuous variable). We adjusted for a/l work-unit-level
confounders (except the categorical variable for number
of employees within work unit) because exposure and
outcome were both measured at the work-unit level.

Work-unit social capital and employee exit from the work unit.
Marginal Cox models were used to assess the rate of EFW
during 2014 associated with each lower level of social
capital in March 2014 relative to the highest level (objec-
tive b). The employees were followed on the month-scale
from 1 January 2014 until EFW, censoring by death, or
end of study (31 December 2014), whichever came first.
We adjusted for all employee-level covariates and the
number of employees at the work-unit level. Since the
variables in the marginal Cox models were measured at
multiple levels, we used the COVSANDWICH option
on the work-unit level to obtain robust 95% confidence
intervals (CI). We fitted marginal models with no distri-
butional assumptions instead of mixed-effects models
because the latter require assumptions about the joint
distribution and the random effects, which are unclear
(eg, due to new changes and seasonal variances in EFW
during follow-up) (32).
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Medlation through work-unit social capital. Marginal Cox
models were also used to assess the rate of EFW during
2014 after organizational changes in the last six months
of 2013 relative to no change. We used the same covari-
ates and criteria during follow-up on EFW as those
described above for the marginal Cox models addressing
objective b. To establish mediation (objective c), the
mediator variable (social capital) must be associated
with both the exposure (organizational changes) and the
outcome (EFW). We interpreted a reduction in the EFW
rate when including the social-capital variable in model
as evidence of mediation (29).

Sensitivity analyses

We conducted four sensitivity analyses using the same
methods as above unless otherwise stated.

First, because social capital was measured in March
2014 and follow-up on EFW started on January 2014,
we assessed potential reverse causation by splitting the
follow-up into two periods: one period from January
through March 2014, and a second period from April
through December 2014 (excluding employees EFW
in the first period). Two analyses assessed the associa-
tion between social capital and EFW in each follow-up
period (relating to objective b). Four analyses assessed
the associations between organizational changes and
EFW in each period with and without social capital
included in the model (relating to objective ¢).

Second, we explored if work-unit collaboration and
trust/organizational justice (comprising social capital)
separately mediated the association between organiza-
tional changes and EFW during 2014. This was assessed
with two analyses for the association between changes
and EFW including work-unit-aggregated collaboration
and trust/organizational justice, respectively, in compari-
son to a model without any mediator.

Third, we analyzed the association between orga-
nizational changes and subsequent employee exit from
the company instead of EFW. We calculated employee
exit from the company as months to loss of affiliation
to the Capital Region of Denmark from January through
December 2014.

Fourth, to assess the impact of missing data on orga-
nizational changes, we used a two-way ¢-test and a y>-test
to analyze if work-unit social capital and employee EFW
rates differed among work units and employees, respec-
tively, with and without data on changes.

All statistical analyses were performed using SAS
Software 9.4 (SAS Institute Inc, Cary, NC, USA).



Results

Table 1 shows the distribution of the study population
on exposure to organizational changes and low/high
social capital across covariate levels. Exposure to orga-
nizational changes was more prevalent in work units

Jensen et al

with low social capital and those with more employees.
Male employees, work units with more employees, and
employees with a lower income were mostly repre-
sented in work units with low social capital. In contrast,
female employees, work units with fewer employees,
and employees with a higher income were mostly rep-
resented in work units with high social capital.

Table 1. Distribution of the study population and the prevalence of organizational changes, work-unit social capital level | (low) and level IV (high),
exit from the work unit (EFW), and covariate levels. [WSC=work-unit social capital.]

Study Employees exposed WSC level | WSC level IV
population to change (lowest) (highest)
N % N % N % N %
Employee level
Total employees 14059 100 5649 40 3406 24 3715 26
EFW 2383 17 999 18 680 20 504 14
Female 10727 76 4258 75 2278 67 2948 79
Male 3332 24 1391 25 1128 33 767 21
Age group (years)
18-40 3469 25 1378 24 908 27 792 21
40-48 3550 25 1400 25 837 25 1010 27
48-56 3530 25 1424 25 825 24 986 27
56-75 3510 25 1447 26 836 25 927 25
Occupational group
Nurses 6038 43 2444 43 1195 35 1769 48
Administrative staff 2615 19 1060 19 581 17 710 19
Social/healthcare workers 1865 13 665 12 593 17 369 10
Service/technical staff 1777 13 751 13 789 23 280 8
Medical doctors and dentists 1379 10 598 " 137 4 451 12
Pedagogical workers 385 3 131 2 11 3 136 4
Days of sickness absence during 2012
0-3 6897 49 2787 49 1440 42 2102 57
4-6 2141 15 851 15 504 15 576 16
7-13 2687 19 1015 18 722 21 607 16
14-363 2334 17 996 18 740 22 430 12
Child-related absence during 2012 and 2013 (yes) 4222 30 1645 29 1026 30 1134 31
Personal gross income (€)
<46 000 3602 26 1501 27 1039 31 727 20
46 000-53 333 3630 26 1427 25 929 27 817 22
53333-64 000 3455 25 1346 24 861 25 952 26
>64 000 3372 24 1377 24 577 17 1219 33
Work-unit level
Total work units 1216 100 430 35 238 20 434 36
No organizational change 786 65 139 58 303 70
Organizational change 430 35 99 42 131 30
1type of change 272 22 61 26 82 19
2 types of changes 99 8 26 1 31 7
23 types of changes 59 5 12 5 18 4
Merger 88 10 23 14 22 7
Split-up 44 5 1 7 10 3
Relocation 89 10 21 13 35 10
Change of management 166 17 1 23 45 13
Employee layoff 161 17 33 19 51 14
Budget cuts 126 14 28 17 42 12
Number of employees in work unit
3-12 634 52 186 43 98 41 300 69
13-22 289 24 113 26 62 26 72 17
23-32 182 15 81 19 46 19 44 10
33-142 1 9 50 12 32 13 18 4
Mean SD Mean SD Mean SD Mean SD
Employee age (years) 48 6 48 6 47 5 48 6
Proportion of females 74 30 73 29 66 35 77 28
Personal gross income (€) 61946 23127 63548 25519 57182 19038 65495 24562
Proportion with child-related absence 30 22 28 19 29 21 30 25
Days of sickness absence during 2012 8 8 9 10 10 9 6 9
Proportion of nurses 34 42 36 43 28 40 36 41
Proportion of administrative staff 24 36 25 37 23 37 25 35
Proportion of social/healthcare/pedagogical workers 19 33 14 29 21 36 19 32
Proportion of service/technical staff 13 31 23 31 20 38 9 26
Proportion of medical doctors and dentists 11 28 12 29 7 23 12 27
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Work-unit organizational change and social capital

Table 2 shows that work units had an excess risk of
lower social-capital levels relative to high social capital
after organizational changes. However, this pattern was
not observed for exposure to relocation.

Work-unit social capital was slightly lower in work
units without data on changes [mean 68, standard devia-
tion (SD) 10] than work units with data on changes
[mean 69, SD 10; #2242) = -3.6, P<0.001], indicating
some underestimation.

Work-unit social capital and employee exit from the work unit

Table 3 shows an inverse dose—response relationship
between social capital and EFW through 2014. In total,
7 employees were censored from the analyses due to
death in 2014. Of the 2471 employees who exited their
work unit in 2014, 785 employees (32%) exited before
the assessment of social capital in March 2014. Only
35 of these 785 employees (4%) had missing data on
work-unit social capital. Splitting the follow-up on EFW
during 2014 into January—March and April-December
yielded similar inverse dose—response relationships
between social capital and EFW. However, the associa-
tions were slightly stronger in the period after assess-
ment of social capital (supplementary table S1, www.
sjweh.fi/show_abstract.php?abstract_id=3766).

Mediation through work-unit social capital

Table 4 shows that only some change indicators were
associated with a higher rate of subsequent EFW, spe-
cifically >3 types of simultaneous changes, merger,
split-up, relocation, and change of management. Includ-
ing social capital in the models reduced the EFW rates
only slightly, suggesting no convincing indications of
mediation through social capital on the inconsistent

association between changes and EFW.

The EFW rate after changes were higher January—
March than April-December 2014, but social capital did
not consistently mediate the excess EFW rates in either
of period (supplementary table S2, www.sjweh.fi/show
abstract.php?abstract_id=3766). Similar inconsistent
indications of mediation were observed for collaboration
and trust/organizational justice (supplementary table S3,
www.sjweh.fi/show_abstract.php?abstract id=3766).
There was a ~1.5-fold higher company-exit rate after
>3 types of changes, merger or relocation relative to
no change (supplementary table S4, www.sjweh.fi/
show_abstract.php?abstract id=3766), indicating the
sensitivity of the EFW measure. The rate of EFW during
2014 was higher among eligible employees without data
on changes (19%) than employees with data on changes
(17%; ¥*=22.22 (1), P<0.001), pointing to some under-
estimation of the EFW rates.

Discussion

We found that work units had an excess risk of low
social capital after organizational changes relative to no
change. There was an inverse dose—response relation-
ship between social capital and EFW regardless of the
reason. Some change measures were associated with a
higher rate of employee EFW, but there were no con-
vincing indications of mediation via social capital on
these inconsistent associations.

Work-unit organizational change and social capital

Previous findings showed significant declines on a
3-point trust scale at the employee level associated
with reorganization of divisions/sections (f=-0.075) and
change of management ($=-0.085) (33) pointing to the

Table 2. Odds ratios (OR) of lower work-unit social capital (level I, Il or l1l) than the highest level of work-unit social capital (level IV) as reference after
exposure to organizational change. Logistic regression analyses were adjusted for work-unit level mean of employee age, proportion of females,
mean personal grossincome, proportion of employees with previous child-related absence, mean of sickness absence daysin 2012, and proportion
of each occupational group within work unit. [WSC=work-unit social capital; Cl=confidence interval]

Organizational change N WSC level | WSC level Il WSC level Il
% OR 95% Cl % OR 95% Cl % OR 95% Cl
No change 786 18 20 24
Change 430 23 2.04 1.86-2.23 22 1.51 1.39-1.64 24 1.51 1.39-1.65
1change 272 22 2.05 1.85-2.27 22 1.60 1.45-1.76 25 1.58 1.44-1.75
2 changes 99 26 1.85 1.58-2.16 21 0.92 0.78-1.08 21 1.23 1.06-1.42
>3 changes 59 20 2.30 1.87-2.82 24 2.30 1.91-2.76 25 1.70 1.41-2.06
Merger 88 26 2.24 1.88-2.66 27 1.89 1.60-2.22 22 1.52 1.28-1.79
Split-up 44 25 3.66 2.85-4.70 32 3.33 2.62-4.22 20 1.50 1.16-1.95
Relocation 89 24 1.13 0.96-1.33 19 1.10 0.95-1.28 18 0.67 0.57-0.79
Change of management 166 25 2.58 2.28-2.93 25 1.78 1.57-2.01 23 1.72 1.52-1.94
Employee layoff 161 21 1.86 1.63-2.11 22 1.67 1.48-1.89 26 1.72 1.52-1.94
Budget cuts 126 22 1.92 1.68-2.15 15 0.87 0.75-1.01 29 1.90 1.68-2.15
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Table 3. Adjusted hazard ratios (HR) and robust 95% confidence inter-
vals (Cl) of employee exit from the work unit through 2014 associated
with levels of work-unit social capital (level IV—I: high—low) compared
to high work-unit social capital as reference. Marginal Cox regres-
sion analyses were adjusted for employee-level age, sex, occupational
group, previous sickness absence, child-related absence and personal
gross income, and work-unit level number of employees. [WSC=work-
unit social capital.]

Jensenetal

Table 4. Adjusted hazard ratios (HR) and 95% confidence intervals
(Cl) of employee exit from the work unit after organizational change
relative to no change. Main model additionally adjusted for potentially
mediated effects via work-unit social capital. Marginal Cox regression
analyses were adjusted for employee-level age, sex, occupational
group, previous sickness absence, child-related absence and personal
gross income, and work-unit level number of employees. [WSC=work-
unit social capital.]

WSC Study population (N=14 059)
level

Source population (N=25 296) 2

N Exited(%) HR 95%ClI N Exited(%) HR 95%Cl
\% 3715 14 1.00 6323 15 1.00
11 3566 17 129 1.15-1.45 6277 17 1.16 1.06-1.26
Il 3372 17 1.34 1.18-1.51 6349 18 1.26 1.15-1.37
| 3406 20 1.65 1.46-1.86 6347 21 1.60 1.47-1.74

2Including participants with and without missing data on exposure to organi-
zational change.

same direction as the present findings of 1.5-3.7-fold
excess risk of lower social capital after merger, split-up
or change of management versus no change. Work units
with high social capital may have difficulties including
outsiders (16), which could decrease social cohesion and
trust, for instance, in the context of a merger. However,
relocation did not predict lower social capital, which
could be explained by the fewer social ties being dis-
rupted in relation to this type of change.

One interpretation of these associations is that orga-
nizational changes adversely impact the work-unit social
capital, which is consistent with conclusions of a review
on other psychosocial factors (1). An alternative interpre-
tation of lower social capital after organizational changes
may be due to reverse causality. Lower social capital
has been linked to lower quality of patient care (34) and
productivity (35), which may encourage reorganization.
However, changing a work unit with low social capital
may arguably have some positive influence on the psy-
chosocial work environment (eg, change of a distrusted
management), which is in contrast to our consistent dem-
onstrations of low social capital after changes.

Work-unit social capital and employee exit from the work unit

We found an inverse dose—response relationship
between social capital and EFW concurrent with a
meta-analysis on 190 studies concluding strong signifi-
cant inverse correlations between procedural/distributive
justice and intention to quit (weighted r-values = -0.40)
(36). Our findings also corroborate demonstrations of
a 1.3 times higher rate of early retirement associated
with a 20-point decrease on a 100-point social-capital
scale (12) and an inverse dose—response relationship
between social capital and long-term sickness absence
(26). Previous findings show that good collaboration
among employees and trust in managers were associated
with a 60-80% lower chance of intention to quit (28).

Organizational N % Main model  Adjusted for WSC
change HR  95%Cl HR  95%Cl
No change (reference) 8410 17  1.00 1.00

Change 5649 18 1.10 1.01-1.19 1.07 0.98-1.16
1change 3728 17 104 0.95-1.15 1.01 0.92-1.11
2 changes 1170 17 1.03 0.89-1.20 0.99 0.85-1.15
>3 changes 751 23 153 1.30-1.80 1.48 1.26-1.73
Merger 1085 21 1.29 1.12-1.49 1.24 1.08-1.43
Split-up 508 22 141 1.16-1.72 1.33 1.09-1.62
Relocation 978 19 117 1.00-1.36 1.16 0.99-1.35
Change of management 2149 19 1.23 1.10-1.38 1.17 1.05-1.31
Employee layoff 2163 16 1.03 0.91-1.16 1.00 0.89-1.13
Budget cuts 1757 18 1.10 0.97-1.25 1.08 0.96-1.23

Collaboration and trust may be prerequisites for a well-
functioning workplace and a decline in these factors
could lower job satisfaction and lead to EFW.

Although 785 employees exited their work unit
before/during assessment of social capital in March
2014, only 4% of these employees had missing data on
work-unit social capital since this score was assigned to
each employee regardless of survey participation. Sen-
sitivity analyses showed comparable EFW rates before/
during and after assessment of social capital. Indeed,
employees exiting before assessment of social capital
due to changes would likely respond more critically
to the social-capital items than their participating col-
leagues, and thus the time gap between organizational
changes and assessment of social capital may contribute
to some underestimation of the association.

Work-unit social capital as a potential mediator

There were no convincing indications of mediation
through social capital (objective c¢) on the rather incon-
sistent association between changes and EFW demon-
strated in this study. Although the relative reduction in
the EFW rate for change versus no change comprised
~30% when including social capital in the model, media-
tion should also be interpreted in keeping with the
absolute reduction (HR 1.10 versus 1.07). It is likely
that the inconsistent association between changes and
EFW limited the statistical power to detect a potential
mediation through social capital. Indeed, a sensitivity
analysis on a stronger association between changes
and EFW in the first three months of follow-up neither
showed convincing indications of mediation through
social capital (15%; HR 1.27 versus HR 1.23). These
indications are somewhat comparable to other findings
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showing no mediation by employee-level social conflict
between downsizing and self-rated health (37).

A previous study found that trust partially medi-
ated the association between lower distributive justice
and intention to quit among employees remaining at
the workplace after downsizing (from » = -0.64 to r =
-0.50) (20). However, we showed a higher rate of EFW
only in the first three months after employee layoff,
which seemed not to be mediated convincingly by social
capital. Another study (38) found that about half of the
association between major staff reduction and long-
term sickness absence were reduced when adjusting
for mediation through job control, job insecurity, and
physical demands. These factors may also be mediators
on EFW, but this remains to be investigated.

Social capital may as well buffer the adverse effects
of organizational change as such properties were found
between high job strain and smoking status (39). How-
ever, since social capital was measured after the organi-
zational changes occurred, we refrained from examining
the potential modifying effects of social capital between
changes and EFW.

EFW may be considered as a less problematic out-
come than exit out of the healthcare sector: the latter
would more likely predict severe illness, long-term
unemployment, disability retirement etc. Although job
rotation within the healthcare sector may comprise
a healthy work life, the literature on organizational
change mainly show adverse impacts on employees.
Thus, employee EFW to another work unit may likely
be motivated by deteriorated well-being and/or health
among some employees. In addition, high EFW rates
seem also to adversely affect those who remain in the
work unit in terms of mental health problems, lower
job satisfaction, and excess risk of medical errors (40).

Strengths and limitations

It was a strength of this longitudinal study that we
tracked the work-unit affiliation of all employees
(despite some work-unit names being changed) reduc-
ing loss to follow-up mainly among employees exposed
to organizational changes. Also, data on exposure, out-
come and mediation were obtained from independent
data sources, which reduces common-method bias in
the associations examined (41). By collecting data on
changes from the work-unit managers and assigning
these to each employee, we obtained valid information
on organizational changes since managers may recall the
organizational history more accurately than the employ-
ees. Using data from independent sources is particularly
important in mediation analysis, and therefore a major
strength of this study, because mediated effects found
in data from the same source could be due to the com-
mon method applied (41). Additionally, we included

60 Scand J Work Environ Health 2079, vol 45, no 1

employees regardless of survey participation as social
capital was aggregated at the work-unit level, which also
makes the findings less influenced by individual factors
(eg, lifestyle).

This study has some potential limitations. We
assessed the sensitivity of EFW by analyzing associa-
tions between changes and company exit. These associa-
tions attenuated compared to results in table 4, but some
change measures, including merger, remained signifi-
cantly associated with company exit, which is contrary
to previous findings (10). Not examining EFW during or
before the organizational changes occurred could have
underestimated the results. It has been demonstrated that
the adverse effects of reorganization can be observed
shortly after a merger is announced (42). Although
data on EFW were available during occurrence of the
changes, we did not use these because it was unclear
when the changes were announced. Moreover, we were
unable to adjust for effects of organizational change
during the follow-up on EFW through 2014 due to lack
of data. This may have underestimated the results as
work units not changed during 2013 may more likely be
changed in the following year. Assessment of mediation
through social could be limited by focusing on a 2-year
period, since changes in social capital may occur over
a longer period. However, choosing this narrow time
frame was pivotal to capture the immediate prospective
associations on EFW soon after organizational changes.
Finally, the differences in EFW rates and social capital
among employees and work units with/without data on
changes suggest that these missing data may somewhat
contribute to some underestimate the findings.

In conclusion, we demonstrated a higher risk of low
work-unit social capital after organizational change
relative to no change and an inverse dose—response rela-
tionship between work-unit social capital and EFW. We
found no convincing indications of mediation through
social capital between organizational change and subse-
quent EFW. The inconsistent effects of change on EFW
may have limited the statistical power to detect such — if
any — mediation.
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Supplementary Table S1. Adjusted hazard ratios and robust 95% confidence intervals of employee exit from
the work unit (EFW) in 2014 associated with levels work-unit social capital (level IV-1: high-low) measured
through March 2014. Follow-up is split-up into two periods: one period before/during measurement of social
capital (i.e., January-March 2014) and one period after measurement of social capital (i.e., April-December).

EFW, follow-up January-March 2014 EFW, follow-up April-December 2014
WSC level N % of N HR 95% CI N % of N HR 95% CI
v 3715 26.4 1.00 3560 26.8 1.00
I 3566 25.4 1.24 1.00-1.53 3380 25.4 1.32 1.14-1.52
I 3372 24.0 1.26 1.01-1.56 3191 24.0 1.38 1.19-1.60
I 3406 24.2 1.59 1.28-1.97 3178 23.9 1.68 1.44-1.94

Cox regression analyses were adjusted for age, sex, number of employees in the work unit, occupational
group, previous sickness absence, child-related absence, and personal gross income.
Abbreviations: EFW = exit from the work unit, WSC = work-unit social capital.



Supplementary Table S2. Adjusted hazard ratios and robust 95% confidence intervals of employee exit from
the work unit (EFW) in 2014 associated with organizational changes relative to no change in the last six
months of 2013. Follow-up on work-unit exit was split-up into two periods: one period before/during

measurement of social capital (i.e., January-March 2014) and one period after measurement of social capital
(i.e., April-December). Main models additionally adjusted for mediating effects of social capital.

EFW, follow-up January-March 2014

EFW, follow-up April-December 2014

Adjusted for

Adjusted for

Main model ! . Main model ! .
social capital social capital
N %of N HR 95% CI HR 95% CI N %of N HR  95%CI HR 95%CI
No change (reference) 8410 4.9 1.00 1.00 8000 12.2 1.00 1.00

Change 5649 6.0 1.27 1.10-1.47 1.23 1.07-1.43 5309 12.4 1.03  0.93-1.14 0.99 0.90-1.10
1 type of change 3728 5.4 .13 0.95-1.34 1.10 0.93-1.31 3526 12.1 1.01 0.90-1.13 0.98 0.87-1.10
2 types of changes 1170 5.6 1.18 091-1.52 1.14 0.88-1.47 1104 120 096 0.80-1.15 0.92 0.77-1.11
>3 types of changes 751 9.6 2.18 1.69-2.81 2.11 1.64-2.72 679 14.6 1.25 1.02-1.54 1.21 0.98-1.48
Merger 1085 8.5 1.79 1.42-226 1.74 1.38-220 993 13.7 1.08 0.90-1.29 1.03 0.86-1.24
Split-up 508 8.5 1.79 1.30-2.45 1.72 1.25-2.38 465 14.4 1.25 0.97-1.59 1.17 0.91-1.49
Relocation 978 6.3 1.39 1.06-1.81 1.37 1.05-1.79 916 13.8 1.08 0.90-1.30 1.07 0.89-1.29
Change of management 2149 6.0 1.30  1.07-1.59 1.26 1.03-1.53 2020 14.0 1.20  1.05-1.37 1.13  0.99-1.30
Employee layoff 2163 6.1 1.23  1.01-1.51 1.21 0.99-1.48 2031 109 093 0.81-1.08 091 0.79-1.05
Budget cut 1757 6.2 1.33  1.08-1.65 1.30 1.05-1.61 201 12.2 1.00 0.85-1.16 0.98 0.84-1.15

Cox regression analyses were adjusted for age, sex, number of employees in the work unit, occupational

group, previous sickness absence, child-related absence, and personal gross income.

Abbreviations: EFW = exit from the work unit

Supplementary Table S3. Adjusted hazard ratios and 95% confidence intervals of employee exit from the
work unit (EFW) throughout 2014 after organizational change relative to no change. Main models
additionally adjusted in turn for potentially mediated effects via dimensions of trust/organizational justice
and collaboration (comprising social capital).

EFW, main model

EFW, adjusted for trust/

EFW, adjusted for

organizational justice collaboration
N %of N HR 95% CI HR 95% CI HR 95% CI
No change (reference) 8410 17 1.00 1.00 1.00

Change 5649 18 1.10 1.01-1.19 1.07 0.99-1.16 1.08 1.10-1.17
1 type of change 3728 17 1.04 0.95-1.15 1.02  0.93-1.13 1.03 0.93-1.13
2 types of changes 1170 17 1.03  0.89-1.20 0.99 0.85-1.15 1.01 0.86-1.16
>3 types of changes 751 23 1.53  1.30-1.80 1.46 1.25-1.72 1.52 1.29-1.78
Merger 1085 21 1.29  1.12-1.49 1.25 1.07-1.42 1.27 1.10-1.46
Split-up 508 22 141 1.16-1.72 1.35 1.11-1.64 1.39 1.14-1.70
Relocation 978 19 1.17  1.00-1.36 1.16 1.04-1.30 1.17 1.10-1.36
Change of management 2149 19 .23 1.10-1.38 1.15 1.03-1.29 1.20 1.08-1.35
Employee layoff 2163 16 1.03  0.91-1.16 1.01 0.90-1.14 1.02 0.90-1.15
Budget cut 1757 18 1.10 0.97-1.25 1.09 0.96-1.23 1.09 0.96-1.23

Cox regression analyses were adjusted for age, sex, number of employees in the work unit, occupational

group, previous sickness absence, child-related absence, and personal gross income.

Abbreviations: EFW = exit from the work unit



Supplementary Table S4. Adjusted hazard ratios and 95% CI robust confidence intervals of subsequent
employee exit from the company (i.e., the Capital Region of Denmark) throughout 2014 associated with
organizational changes relative to no change in the last six months of 2013.

Company exit

N % of N HR 95% CI

No change (reference) 8410 9.8 1.00

Change 5649 10.1 0.99 0.89-1.10
1 type of change 3728 9.6 0.90 0.79-1.02
2 types of changes 1170 9.2 0.94 0.77-1.15
>3 types of changes 751 14.1 1.59 1.30-1.93
Merger 1085 13.0 1.40 1.19-1.68
Split-up 508 10.0 1.05 0.79-1.40
Relocation 978 16.6 1.55 1.32-1.82
Change of management 2149 9.9 1.04 0.90-1.21
Employee layoff 2163 10.4 1.06 0.91-1.23
Budget cut 1757 7.9 0.76 0.63-0.91

Cox regression analyses were adjusted for age, sex, number of employees in the work unit, occupational
group, previous sickness absence, child-related absence, and personal gross income.
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Work-unit organisational changes and subsequent
prescriptions for psychotropic medication: a
longitudinal study among public

healthcare employees

Johan Hay Jensen, "* Jens Peter Bonde,' Esben Meulengracht Flachs," Janne Skakon,’

Naja Hulvej Rod,” Ichiro Kawachi’

ABSTRACT

Objectives We examined exposure to different types
of organisational changes at work as risk factors for
subsequent prescription for psychotropic medication
among employees.

Methods The study population included 15038 public
healthcare employees nested within 1284 work units in
the Capital Region of Denmark. Multilevel mixed-effects
parametric survival models were developed to examine
time to prescription for psychotropic medications
(anxiolytics/hypnotics/sedatives/antidepressants)

during the 12-month interval following exposure to
organisational changes relative to no change from
January to December 2013. Data on work-unit level
organisational changes (including mergers, split-ups,
relocation, change in management, employee lay-

offs and budget cuts) were collected from work-unit
managers (59% response).

Results Any organisational change versus no change
was associated with a higher risk of psychotropic
prescription (HR: 1.14, 95% Cl: 1.02 to 1.26), especially
change in management (HR: 1.23, 95% Cl: 1.07 to
1.41). Splitting the 12-month follow-up period into two
halves yielded particularly high rates of psychotropic
prescription in the latter half of the follow-up, for
example, any change (HR: 1.25,95% Cl: 1.11 to 1.41),
change in management (HR: 1.42, 95% Cl: 1.22 to 1.65),
mergers (HR: 1.26, 95% Cl: 1.06 to 1.50), employee
lay-off (HR: 1.23, 95% ClI: 1.03 to 1.46) and budget cuts
(HR: 1.13,95% Cl: 1.00 to 1.41). The associations did
not vary by sex.

Conclusions Organisational changes in the workplace,
especially change in management, may be associated
with increased risk of psychotropic prescription among
employees regardless of sex.

INTRODUCTION

Depressive and anxiety disorders are estimated to
be the third and ninth leading causes, respectively,
of disability globally." Most people spend many
of their waking hours in an occupational setting,
and workplace conditions thus play a key role for
employee well-being. Organisational changes in the
workplace (eg, downsizing or mergers) are often
implemented as a strategy to maximise competitive-
ness in a globalised economy.?*

Key messages

What is already known about this subject?

» Different types of organisational changes at
work may have different negative effects on
stress-related prescriptions for psychotropic
medication among male and female employees.

What are the new findings?

» Organisational changes in the workplace were
associated with higher risk of prescription for
psychotropic medication in the following year
relative to no change in the workplace.

» This association was particularly strong for
exposure to change in management and
prescriptions for antidepressants, but results
did not vary by sex or previous history of
psychotropic medication prescription.

» Splitting the 12-month follow-up period into
two halves yielded the strongest effects during
the latter period after different types of change,
suggesting a latency period before excess use
of psychotropic medication.

» Factors at the work-unit level accounted for
6% of the total variance in prescriptions for
psychotropic medication, indicating that this
level is an important contributor to use of
psychotropic medication among employees.

How might this impact on policy or clinical

practice in the foreseeable future?

» Decision-makers and policy-makers should
consider that different types of organisational
change in the workplace may pose risks for
employee mental health.

Organisational changes at work seem to have
adverse impacts on employee health and well-
being.*® Although evidence supports an association
between individual reporting of higher psychosocial
stress and excess risk of depression,” anxiety'® ' and
disturbed sleep,'? longitudinal associations between
organisational changes and stress-related clinical
psychiatric disorders remain unclear.'®

Some studies found excess self-reported psychi-
atric symptoms following changes including
downsizing and mergers,'*"” but inconsistent

BM)

Jensen JH, et al. Occup Environ Med 2019;76:143—-150. doi:10.1136/0emed-2018-105442 143


http://oem.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/oemed-2018-105442&domain=pdf&date_stamp=2019-02-13
http://oem.bmj.com/

Workplace

findings have also been reported.”® ' Negative appraisals of
mergers has been linked to 1.60-fold higher risk of a psychi-
atric event'’; however, this association may likely be inflated
due to underlying negative affectivity influencing both expo-
sure and outcome.’’ Another study found 1.03-1.16-fold
higher relative risk of total sickness absence for =2simul-
taneous change types, mergers, change in management and
budget cuts,’ suggesting that employees react differently to
different change types.?!

Studies on organisational changes and prescriptions for
psychotropic medication***° mainly focused on major company
downsizing (=18%staff reduction) to find associations with
higher relative risk of psychotropic prescriptions.”*>* Associa-
tions stratified by sex showed similar patterns of prescriptions
in Swedish studies,” ** with higher relative risk for prescrip-
tions among male employees (RR: 1.49, 95%CI: 1.10 to
2.02) compared with female employees (RR: 1.12, 95%CI:
1.00 to 1.27) in the Finnish study.?” This sex difference could
be due to greater job demands and lower social support among
men.*

A Danish study on company changes targeting specific
dimensions showed that changes regarding cooperation/coor-
dination and, especially, those targeting multiple dimensions
were associated with higher prescription rates,” suggesting
a cumulative effect of multiple changes. These prescrip-
tion effects were stronger in the first year than the 2-year
period after changes. No associations were found for changes
targeting effectiveness, adaptation/turbulence or skill/knowl-
edge enhancement.”

Indeed, these prior studies of organisational changes and
psychotropic prescriptions may be subject to exposure misclassi-
fication (ie, employees not experiencing the changes personally)
since change data were defined at the company level. Also, none
of the studies used multilevel modelling to account for poten-
tial clustering of psychotropic prescriptions within the organisa-
tional structure of workplaces?” which may elevate risk of type-I
error.”

The literature highlights organisational changes as a heter-
ogenous short-term risk factor for clinical mental health prob-
lems among employees since specific and multiple simultaneous
changes seem to be associated with higher risk of psychotropic
prescriptions in the years closer to the change event. Sex differ-
ences in this association remain unclear although some evidence
suggest more adverse effects among men. To better understand
and potentially mitigate development of negative employee
effects of organisational changes, there is a need to examine the
short-term associations between objective measures of specific
change types and prescriptions for psychotropic medication
accounting for multilevel clustering.

This study contributes to the literature by using multilevel
modelling to investigate the putative associations between specific
types of work-unit organisational changes and excess rates of
prescription for psychotropic medication among employees
during the subsequent year. We hypothesised excess prescrip-
tion rates to vary immediately after specific types of organisa-
tional change. Stronger cumulative prescription effects were
expected after multiple simultaneous changes. Also, we hypoth-
esised more adverse change effects on psychotropic prescriptions
among males relative to females. We examined these potential
sex differences in terms of both additive (ie, absolute risk) and
multiplicative interaction between changes and males (ie, rela-
tive risk) since these two types of interaction may be observed
independently.”’

METHODS

Study design, data sources and population

We examined the prospective association between exposure
to work-unit organisational changes during the observation
period through 2013 and prescription of psychotropic medi-
cation during the ensuing 12-month follow-up period among
employees (between 1 January 2014 (baseline) and 31 December
2014). All participants were part of the ongoing Well-being
in Hospital Employees cohort study.*® The source popula-
tion included all 37720 healthcare employees nested in 2696
work units from 14 institutions comprising the capital region
of Denmark. A work unit was defined as a group of employees
referring to same immediate manager. Data on organisational
changes were gathered April-June 2016 via a survey distributed
to all managers of these work units (59% response). Complete
data on occupational/sociodemographic information at baseline
and prescription of psychotropic medication from 2011 to 2014
were extracted via linkage to company and national registers,
respectively.

Eligible employees (n=25897) nested in 2318 work units
at baseline were identified based on the following inclusion
criteria: working in work units with =3 employees, =1year of
seniority in the same work unit, =18.5weekly working hours
throughout 2013, not working multiple positions, not working
in Denmark or aged =18. We allowed for >1year of seniority
in a work unit changing name during the observation period of
organisational changes by including employees if >3 co-workers
and >309% of the work-unit staff remained in the work unit after
the name change. These criteria were applied in keeping with a
previous approach.’ *! We excluded 10859 eligible employees
with missing data on organisational changes. The study popu-
lation comprised 15038 employees nested in 1284 work units
(figure 1).

There were no significant differences between the source popu-
lation, eligible employees and the study population regarding sex
composition (p=0.15) or prescriptions for psychotropic medi-
cation (p=0.62) as indicated by y? tests. Nurses were slightly
overrepresented in the groups of eligible and studied employees
(43%) relative to the source population (41%), whereas medical
doctors/dentists were somewhat under-represented among
eligible (119%) and studied employees (10%) compared with the
source population (14%) (p<0.001).

Work-unit level organisational changes

We collected data on exposure to different types of organisational
changes at the work-unit level by administering a questionnaire
via working email to all work-unit managers from April to June
2016. The managers provided information on occurrence of the
following specific types of organisational changes in their work
unit for each semester during 2013, viz, mergers, split-ups, relo-
cation, change in management, employee lay-off or budget cuts.
Responses for 2013 were collapsed because we did not collect
information on when the changes were announced or initiated
within the company. We created seven change-indicator vari-
ables at the work-unit level: six variables for each of the types
of organisational changes and one variable for ‘any changes’
(yes/no change). None of the individual types of changes were
completely overlapping as co-occurrence rates were <56%
(online supplementary material 1).

Employee-level prescriptions for psychotropic medication
For outcome purposes, we used information from 1 January to
31 December 2014 on the date of psychotropic prescriptions
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Source population (N=37 720)
nested within 2696 work units

Excluded employees:
= <3 employees in work unit (n=2417)
= <[ year senority in the same work unit (»=6591)

= Multiple positions (n=341)
= Not working in Denmark (#=55)
= Aged <18 (n=484)

= Work hours <18.5 per week throughout 2013 (#=2822)

A

A

Eligible employees (n=25 897)

nested within 2318 work units

Excluded employees:
* Immediate manager did not complete the survey on
work-unit organisational changes (n=10 859)

Studied employees (n=15 038)

nested within 1284 work units
at baseline 1 January 2014

N

Exposure to work-unit
organisational change
(level 2: work units)

Outcome of prescriptions for
psychotropic medication
(level 1: employees)

Figure 1

including anxiolytics (WHO Anatomical Therapeutic Chem-
ical (ATC) code: NOSB), hypnotics/sedatives (NO5C) and anti-
depressants (NO6A). These data were used regardless of the
prescribed daily dose or period for intended use. Although
follow-up data on psychotropic prescriptions in 2015 were
available, we did not use these because we presumed that
psychotropic prescriptions in 2015 would be highly impacted
by organisational changes in 2014, on which we had no
information.

Employee and work-unit level covariates

We used the following employee-level variables as a priori
covariates: age, sex, occupational group, manager, personal
gross income, fixed weekly working hours, contractual employ-
ment, years of seniority and days of sickness absence in 2012.
We did not consider prior psychotropic prescriptions to be a
potential confounder because we presumed no causal impact of
employee-level psychotropic prescriptions on subsequent work-
unit organisational changes.

As work-unit level a priori covariates, we used the number
of employees within the work unit and selected types of
organisational changes confounding other types of changes
(online supplementary material 2). For example, we regarded
work-unit mergers and split-ups as confounders for the
relation between change in management and psychotropic
prescriptions. All covariates were categorical variables

(table 1).

Statistical analysis

We estimated HR and 95% CI using multilevel mixed-effects
parametric survival models to study the association between
organisational changes in 2013 and psychotropic prescrip-
tions in 2014. Employees (level 1) were nested within work
units (level 2). Analyses were unable to converge in three-
level models nesting work units within institutions. Employees
were followed from 1 January 2014 to the first psychotropic
prescription (event), death (censoring) or end of study by 31
December 2014, whichever came first. The relative impact of

2013 2014

Flow of the study population and study design. Employees could fulfil multiple exclusion criteria.

each change-indicator variable (adjusted for other changes as
appropriately) were evaluated in separate models.

Parametric survival models follow a specified distribution
from which residual variance at multiple levels is estimated. In
a null model, residual variance at the work-unit level reflects
the relative importance of any work-unit factors for psycho-
tropic prescriptions among employees. We fitted a Weibull
distribution to the survival models as we expected the hazard
of psychotropic prescriptions to either increase or decrease
during follow-up®® since the magnitude and exact date of
the change announcements were unclear. We applied Accel-
eration Failure Time parametrisation for the Weibull models
which allows for estimation of the intraclass correlation coef-
ficient (ICC) for work units.*> We interpreted ICC % 100 as
the proportion of any work-unit factors—observed and unob-
served—explaining the total variance in psychotropic prescrip-
tions among employees.

A four-step sequential modelling strategy with incremental
adjustment for covariates was used to assess confounding and
variation in prescriptions explained by the work-unit level
(online supplementary material 3).

We analysed the association between any changes and
each subgroup of psychotropic medication (ie, anxiolytics,
hypnotics/sedatives and antidepressants) first prescribed in
2014 to assess their relative importance. Sex differences in
change effects on psychotropic prescriptions were evaluated
in additive interaction analysis (ie, combined effect) by calcu-
lating the synergy index ($)** and 95% CI*® as well as in multi-
plicative interaction analysis by including an interaction term
between indicator variables of any change and male adjusted
for the separate main effects of change and sex. We estimated
additive interaction between any changes and females since
we were unable to calculate 95% CI to S for any changes and
males (online supplementary material 4).

Sensitivity analyses
We reran the analysis for any changes and psychotropic prescrip-
tions during 2014 additionally adjusting for potential confounding
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Table 1  The two-level data structure and distribution of variables for the study population and employees/work units exposed to any

organisational changes

Categories Study population, n (% of N) Exposed to any changes, n (% of N)
Level 1: employees, N 15038 (100) 8242 (55)
Prescription for psychotropic medication 1616 (11) 931 (11)
in2014
Days to first prescription, M (SD) 107 (101) 109 (103)
Age group 19-40* 3821 (25) 2093 (25)
40-48 3780 (25) 2056 (25)
48-56 3728 (25) 2027 (25)
56-75 3709 (25) 2066 (25)
Sex Female* 11507 (77) 6299 (76)
Male 3531 (23) 1943 (24)
Occupational group Nurses* 6534 (43) 3682 (45)
Medical doctors/dentists 1464 (10) 758 (9)
Social/healthcare workers 1966 (13) 1055 (13)
Pedagogical workers 401 (3) 217 (3)
Service/technical workers 1864 (12) 975 (12)
Administration workers 2809 (19) 1555 (19)
Seniority, years 1-4* 3125 (21) 173 (21)
5-10 3818 (25) 2076 (25)
11-20 4097 (27) 2239 (27)
21< 3998 (27) 2197 (27)
Manager No* 14040 (93) 7591 (92)
Yes 998 (7) 651 (8)
Weekly working hours 18.5-32* 2662 (18) 1511 (18)
32-37 3643 (24) 2023 (25)
37< 8733 (58) 4708 (57)
Contractual employment No* 1066 (7) 487 (6)
Yes 13972 (93) 7755 (94)
Personal gross income, DKK <345000* 4427 (29) 2458 (30)
345000-400000 3862 (26) 2124 (26)
400000-480000 3471 (23) 1852 (22)
>480 000 3278 (22) 1808 (22)
Sickness absence in 2012, days No days* 4132 (27) 2274 (28)
1-3 3242 (22) 1760 (21)
4-6 2292 (15) 1271 (15)
7-13 2877 (19) 1517 (18)
>14 2495 (17) 1420 (17)
Level 2: work units, N 1284 (100)
Organisational changes No changes* 642 (50)
Any changes 642 (50)
Mergers 195 (15)
Split-ups 75 (6)
Relocation 157 (12)
Change in management 294 (23)
Employee lay-off 245 (19)
Budget cuts 191 (15)
Number of employees within work unit ~ 3-12* 654 (51) 283 (44)
13-22 306 (24) 164 (26)
23-32 198 (15) 116 (18)
33-142 126 (10) 79 (12)

*Reference category.
DKK, Danish Krone; M, mean.

by prior psychotropic prescriptions between 2011 and 2012
(ie, preceding changes that occurred in 2013) to evaluate
confounding by prior psychotropic prescriptions. To assess if the
association between change in management and psychotropic
prescriptions was driven by (eg, laid-off) managers, we reran

this analysis excluding all managers (n=14040) for compar-
ison with the analysis on the total study population. Associa-
tions with prescriptions through 2014 were analysed according
to any changes in each semester of 2013 to evaluate possible
temporality in change exposure. Finally, we analysed exposure
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to 1, 2 or 3< types of simultaneous changes compared with no
changes to explore the potential cumulative effect on psycho-
tropic prescriptions.

We used a significance level of 0.05 throughout. All statistical
analyses were conducted using STATA V.14.2 software.

RESULTS

Table 1 presents the hierarchical data structure and distribution
of employee- and work-unit level variables for the study popu-
lation (n=15038) and among employees/work units exposed
to any organisational changes (n=8242). The study population
predominantly comprised female employees, nurses, employees
with =37 weekly working hours (ie, full-time employment).
Employees with prior psychotropic prescriptions between
2011 and 2012 were similarly distributed in the study popu-
lation (14%, n=2049) and among employees exposed to any
changes (14%, n=1173), indicating no confounding by prior
psychotropic prescriptions. Among the study population, 1616
employees (11%) were prescribed psychotropic medication in
2014. More antidepressants (52%, n=833) and hypnotics/
sedatives (38%, n=614) were prescribed than anxiolytics
(13%, n=202). During the follow-up in 2014, eight employees
died, and four of these deaths occurred before a psychotropic
prescriptions (censoring).

Table 2 shows that any organisational changes in 2013 was
associated with an HR of 1.14 (95% CI: 1.02 to 1.26) for
psychotropic prescriptions in 2014 relative to no changes.
Medical doctors/dentists and employees aged 56-75 had partic-
ularly high HRs of psychotropic prescriptions. As reflected by
the ICC, the correlation of psychotropic prescriptions between
work units explained 6% of the total variation in psychotropic
prescriptions. This indicates that work units are an important
contributor to prescriptions for psychotropic medication among
employees. Adjustment for employee and work-unit level covari-
ates led to slightly higher HR of psychotropic prescriptions after
any changes. Additional adjustment for potential confounding
by prior psychotropic prescriptions in this model attenuated the
association (HR: 1.08, 95% CI: 0.97 to 1.20).

Following any organisational changes, there was a higher rate
ratio for prescription of antidepressants (HR: 1.21, 95%CI:
1.05 to 1.40) and indications of a higher rate ratio for prescrip-
tion of anxiolytics (HR: 1.25, 95%CI: 0.93 to 1.69), but no
association for prescription of hypnotics/sedatives (HR: 1.00,
95%CI: 0.85 to 1.19).

We only found weak indications of an additive interaction
between any changes and females (S: 1.36, 95%CI: 0.32 to
5.84; supplementary material §) and no multiplicative interac-
tions (p=0.69). This indicates no differential effects of organisa-
tional changes regarding sex.

In table 3, the fully adjusted model 4 shows that change in
management in 2013 was associated with a HR of 1.23 (95%
CIL: 1.07 to 1.41) for psychotropic prescriptions in 2014 rela-
tive to no changes. This excess HR of psychotropic prescriptions
remained in a sample excluding all managers (n=14040; HR:
1.24, 95%CI: 1.07 to 1.42), indicating that the effect was not
attributable to managers laid off. There were indications of higher
prescription rates after mergers, employee lay-off or budgets
cuts, but these findings were not statistically significant. Indeed,
employee lay-off and budget cuts were statistically significantly
associated with a higher rate of psychotropic prescriptions in
model 3 adjusted for age, sex and socio-occupational factors.
However, these effects attenuated in model 4 when additionally
adjusting for mergers, change in management and budget cuts as

confounders on the association between employee lay-offs and
psychotropic prescriptions.

Table 4 presents the rate ratios of psychotropic prescriptions
splitting the 12-month follow-up period into two halves. In
the former follow-up period, only change in management was
associated with a higher rate of psychotropic prescriptions. In
the second period, exposure to any changes, mergers, change
in management, employee lay-off or budget cuts were statisti-
cally significantly associated with a 1.19-1.42 times higher rate
of psychotropic prescriptions relative to no change. Any changes
occurring in the former and latter semester of 2013 were simi-
larly associated with excess rates of psychotropic prescriptions
through 2014 (HR: 1.11, 95%CI: 0.99 to 1.24 and HR: 1.16,
95%CI: 1.04 to 1.29, respectively), suggesting a comparable
effect of the exposure on outcome over time. There were no
meaningful differences between prescription rates following
exposure to 1, 2 or 3< types of simultaneous changes relative to
no change in either half follow-up period, indicating no cumula-
tive effects by multiple changes (data not shown).

DISCUSSION

More than half of the studied employees were exposed to organ-
isational changes. We found higher risk of prescriptions for
psychotropic medication among employees in the year after they
remained in the work unit during any organisational changes
compared with no changes. This association was particularly
strong following change in management and in relation to
prescription of antidepressants. Splitting the follow-up period
into two halves yielded a stronger association in the latter half
of the 12-month follow-up compared with the former half, indi-
cating a latency period before an increase in prescriptions. The
observed association did not vary according to sex.

Our findings of a 1.09-fold and 1.25-fold higher rate ratio
of psychotropic prescriptions in the former and the latter
halves of the year after any changes, respectively, corroborate
with prior findings from another Danish study of a 1.09-fold
higher rate of psychotropic prescriptions which was stron-
gest in the year immediately after the changes.” In our study,
this association was particularly strong for change in manage-
ment which, to our knowledge, has not been reported before.
Among both men and women, we found a roughly 1.15-fold
higher rate over the 12-month follow-up which is comparable
with the Finnish 10-Town study estimate of a 1.12 times higher
rate of psychotropic drug prescription after major downsizing
among women. In that same study, the prescription rates were
notably higher among male employees (1.49),%* whereas in our
study the interaction analyses yielded no sex differences in line
with other studies.”> ** In fact, sex did not predict psychotropic
prescriptions significantly in the present study. This could be due
to limited statistical power since only 357 (2%) male employees
were prescribed psychotropic medications during follow-up.
Also, we found no cumulative effects of exposure to multiple
changes (1, 2 or 3<) which contradicts previous findings of
comprehensive changes being particularly associated with excess
risk of psychotropic prescriptions.”> This may be explained by
excess employee turnover rates during a greater number simulta-
neous changes as indicated by a prior study.’

Adjusting the association between changes and psychotropic
prescriptions during 2014 for prior psychotropic prescriptions
between 2011 and 2012 attenuated the HR from 1.14 to 1.08;
however, this reduction towards the null may be explained by
the introduction of an index event bias*® as episodes of mental
disorders are highly recurrent in a workplace context.’” Index
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Table 2 HR of prescription for psychotropic medication in 2014 (n=1616) among the study population (n=15038)

Prescription, follow-up 1 January to 31 December 2014

Model 1 Model 2 Model 3
Fixed part HR 95%Cl HR 95%Cl
Work-unit level variables (level 2)
Any organisational changes*® 1.13 1.02t0 1.26 1.14 1.02t01.26
Number of employees within work unitt
13-22 1.00 0.86t0 1.15
23-32 0.95 0.81t01.10
33-142 0.82 0.70 to 0.96
Individual-level variables (level 1)
Age group?
40-48 1.41 1.19t0 1.69
48-56 1.68 1.40 to 2.00
56-75 2.09 1.73 t0 2.51
Male§ 0.88 0.77 t0 1.02
Occupational group|
Medical doctors/dentists 233 1.851t02.88
Social/healthcare workers 0.95 0.80to 1.13
Pedagogical workers 0.89 0.63t0 1.25
Service/technical workers 0.94 0.77t0 1.16
Administrative workers 1.17 1.00t0 1.35
Seniority, years**
5-10 1.10 0.94t01.28
11-20 1.00 0.85t01.19
>21 0.99 0.82t01.19
Manager, yestt 0.97 0.79 to 1.21
Weekly working hourst#
32-37 1.00 0.851t01.17
>37 0.77 0.68 t0 0.88
Contractual employment, yes§§ 1.00 0.82101.22
Personal gross income, DKK11
345000-400000 0.90 0.79 to 1.04
400001-480000 0.85 0.72 10 0.98
>480 001 0.86 0.71t0 1.03
Sickness absence in 2012, days***
1-3 0.91 0.77 to 1.07
4-6 1.20 1.01to0 1.42
7-13 1.52 1.30t0 1.78
=14 2.33 2.01t02.70
Random part
ICC (p value), work-unit level (level 2) 0.06 (<0.01) 0.05 (<0.01) 0.02 (0.13)

Model 1: Null model with a random intercept for the work-unit level. Model 2: As model 1, but the ‘Any changes' variable in the fixed part. Model 3: As model 2, but effects of the
‘Any changes’ variable were fully adjusted for all employee-level covariates and number of employees within the work unit.

Reference categories

*No change; t3-12 employees within the work unit; +age group 19-40; §female; finurses; **1-4 seniority years; ttnot manager; +18.5-32 weekly working hours; §§no
contractual employment; l9personal gross income <345000 DKK; ***no days of sickness absence in 2012.

DKK, Danish Krone; ICC, intraclass correlation coefficient.

event bias refers to the selection of participants based on index
events (prior prescriptions) for whom the putative risk factor
(changes) is associated with an observed lower probability of
new events (new prescriptions). Conditioning on prior psycho-
tropic prescriptions could actually ‘protect’ against new psycho-
tropic prescriptions as associated with organisational changes
because employees with mental illness would likely adapt their
working life according to their limited occupational capacity (eg,
not working full-time) which thus induces dependence between
otherwise independent confounder variables. In support to this
perspective, the descriptive statistics indicated no confounding

by prior psychotropic prescriptions, and the proportion of full-
time employees was in fact smaller among those with prior
psychotropic prescriptions (53% of n=2049) than employees
without prior prescriptions (59% of n=12989).

It has previously been highlighted that adverse effects of
organisational changes at the workplace are primarily driven
by changes in job insecurity among employees.*® This is in line
with findings of excess psychotropic prescription rates after
change in management or employee lay-off as such changes may
elevate uncertainty about future employment and new down-
sizing waves in the work unit. In addition, mergers were also
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Table 3 HR of prescription of psychotropic medication in 2014 (n=1616) according to each type of organisational changes in 2013 among the

study population (n=15038)

Prescription, follow-up 1 January to 31 December 2014

Model 3 Model 4
N (% prescriptions) HR 95%Cl HR 95%Cl

No changes 6796 (10.1) 1.00 1.00

Mergers 2560 (11.4) 1.1 0.951t01.28 1.14* 0.97to 1.34
Split-ups 956 (10.2) 0.98 0.79t0 1.23 0.98t 0.78t0 1.23
Relocation 1872 (10.3) 1.00 0.85t01.19 1.02% 0.841t01.24
Change in management 3781 (12.1) 1.19 1.05t0 1.35 1.23% 1.07 to 1.41
Employee lay-off 3204 (11.8) 1.20 1.05t01.38 1.158§ 0.98 to 1.35
Budget cuts 2401 (11.6) 1.15 1.00to 1.34 1.129 0.95t0 1.31

Results for covariates omitted as no noteworthy changes in estimates were observed relative to table 2.
Model 3: Each type of change indicator adjusted for all employee-level covariates and number of work-unit employee and in the fixed part and a random intercept for the work-
unit level. Model 4: As model 3, but each type of organisational changes additionally adjusted for other changes as potential confounders on the association with psychotropic

prescriptions:

*Split-ups and Budget cuts; thudget cuts; ¥mergers and Split-ups; §mergers, change in management and budget cuts; fichange in management.

associated with an excess rate of psychotropic prescriptions in
the latter half of the 12-month follow-up period which could be
hypothetically explained by subsequent reduction in redundant
staff following mergers. We had, however, no data on changes
during follow-up to test this. Adverse effects of organisational
changes are also previously found to be mediated by changes in
job strain.>* Hence, long-term changes in job strain may explain
why the excess rate ratios of psychotropic prescriptions were
observed to be stronger in the latter period of follow-up than
the earlier period immediately following organisational changes.
Managers have a key role in organising work, and a change in
management may follow increased demands in work procedures
(eg, excess work documentation) inducing further psychosocial
repercussions among employees. In addition, demands of work-
unit productivity may not be adjusted to the staff composition
after employee lay-offs which could lead to workload intensifi-
cation among the remaining employees.

Strengths and limitations
The associations found in the present study may be underes-
timated because we were unable to adjust for organisational

changes occurring during the 12-month follow-up on psycho-
tropic prescriptions. Neither did we assess the effects on
psychotropic prescriptions during or before the observation of
organisational changes in 2013. It is, however, reasonable to
assume that the majority of employees prescribed psychotropic
medication in 2013 would extend their medical treatment into
the follow-up period in 2014. Indeed, if an employee exited the
work unit during 2013 (eg, due to common mental disorder),
the participant would not be included in the study population.
Data on changes in 2013 obtained from managers 3 years later
may be influenced by recall bias; however, since the managers
most likely executed the changes, this bias is considered minor.
Finally, using composite change measures for 2013 limits conclu-
sions on the duration of the latency period.

This study benefited from assessing the relative impact of
various and frequently occurring types of organisational changes.
These changes were measured at the work-unit level among
employees who remained in the work unit during the observa-
tion of the changes. This approach ensured that the employees
personally experienced the changes. Assessing various types of
changes also allowed us to create a purer reference group not

Table 4 HR of prescription for psychotropic medication in the former period from January to June 2014 or in the latter period from July to
December 2014 according to organisational changes in 2013 among the study population (n=15038)

Prescription, follow-up
1 January to 30 June 2014

Prescription, follow-up
1 July to 31 December 2014

Fully adjusted model

Fully adjusted model

Prescriptions

Prescriptions

N (n=1257), % of N HR 95%Cl (n=1268), % of N HR 95%Cl

No changes 6796 8.0 1.00 7.5 1.00

Any changes 8242 8.6 1.09 0.97 to 1.22 9.3 1.25 1.11 to 1.41
Mergers 2560 8.2 1.05* 0.88t0 1.26 9.3 1.26* 1.06 to 1.50
Split-ups 956 7.2 0.87t 0.67 to 1.14 7.9 1.02t 0.79 to 1.31
Relocation 1872 7.8 1.02% 0.821t01.28 8.6 1.16% 0.93t0 1.44
Change in 3781 9.2 1.20% 1.03t0 1.41 10.3 1.42% 1.22 t0 1.65
management

Employee lay-off 3204 9.0 1.168 0.97 to 1.39 9.6 1.238 1.03 to 1.46
Budget cuts 2401 8.5 1.049 0.87t01.24 9.5 1.199 1.00to 1.41

Results for covariates omitted as no noteworthy change in estimates were observed relative to table 2.

Fully adjusted model: ‘Any changes' adjusted for all employee-level covariates and number of work-unit employee and in the fixed part and a random intercept for the work-unit
level (model 3). Each type of organisational changes additionally adjusted for other changes as potential confounders on the association with psychotropic prescriptions:
*Split-ups and budget cuts; $budget cuts; mergers and split-ups; §mergers, change in management and budget cuts; Yichange in management (model 4).
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exposed to any of these changes as opposed to previous studies
focusing on a single type of change. In addition, the nesting of
employees within work units enabled us to adjust for clustering
within work units. It was also a strength of the study that we
used independent data sources hampering bias due to common
variance regarding the exposure and outcome variables. Finally,
data on psychotropic prescriptions were extracted from highly
reliable national registers adding to the validity of the findings.

More research and practitioner attention should be devoted
to the temporality in adverse effects of specific change types
since mental health effects may develop over an extended period
following the change event. The present study has highlighted
change in management as a particular risk factor for employee
mental health, and elucidating the underlying psychosocial
mechanisms on this longitudinal association is an objective for
future studies.
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Supplementary material 1. Co-occurring types of organisational changes at the employee-level

among the study population (N=15 038).

Employees, N Mergers, % Split-ups, % Relocation, % mag:ggr%iril?, % ?ggﬁ,y;f Budget cuts, %

Any changes 8242 31 12 22 46 39 29
Mergers 2560 20 41 53 28 25
Split-ups 956 54 46 55 31 21
Relocation 1872 56 23 46 27 17
Change in management 3781 36 14 23 28 22
Employee layoff 3204 22 9 16 33 45
Budget cuts 2401 27 8 13 35 45

Table should be read horizontally.

Supplementary material 2. Association between work-unit organisational changes and prescriptions

for psychotropic medication confounded by other types of changes.

Split-ups, Mergers,
Budget cuts / Split-ups \
Prescription .for Change in Prescription for
Mergers > psychptrgplc management psychotropic
medication medication
Mergers,
Budget cuts Change in management,
Budget cuts
) Prescription.for Prescription for
Split-ups —> psych.otrgplc Employee layoff ——————>  psychotropic
medication medication
Me?gers, Change in
Split-ups management \
Prescription for . Prescription for
Relocation ———> psychotropic Budget cuts 7 psychotropic

medication medication



Supplementary material 3. Four-step sequential modelling strategy used to assess confounding and

variation in psychotropic prescriptions explained by the work-unit level.

Model 1 (null): A model with a random-part intercept for the work-unit level to assess the variation
in psychotropic prescriptions explained by any work-unit-level factors.

Model 2 (crude): As model 1, but entering an indicator of work-unit organisational changes in the
fixed part to assess the crude association with psychotropic prescriptions for later comparison.
Model 3 (adjusted): As model 2, but adjusting for all employee-level covariates and number of
employees within each work unit to assess confounding and the association between any
organisational changes and psychotropic prescriptions conditioned on these covariates.

Model 4 (additionally adjusted for other changes): As model 3, but entering other relevant work-
unit changes as covariates to assess the fully adjusted association between each type of change and

psychotropic prescriptions relative to no change.

Supplementary material 4. Additive and multiplicative interaction analyses.

Differential effects of any changes on psychotropic prescriptions due to sex were evaluated with
additive (i.e., combined effects) and multiplicative interaction analyses in terms of absolute and
relative risk, respectively.

For additive interaction analysis, a new composite variable with three categories (a'b*, a*b", and
a‘'b®) were created for any change (a; no: -, yes: *) and sex (b; male: -, female: ). As recommended
for survival models, we calculated the synergy index (S) for the combined effect of any changes and

female using the following formula:

_ HR(a*bt)-1
" (HR(a*b™)-1)+(HR(a~b+)-1)’




We estimated S for any changes and females since we were unable to calculate 95% CI to S for any
changes and males. Given S#1, S reflects the presence of additive interaction of both risk factors
(any change and female) relative to both exposures without their additive interaction (de Mutsert et
al., Kidney Int, 2009). We calculated 95% Cls as proposed by Andersson and colleagues (Eur J
Epidemiol, 2005).

For multiplicative interaction analysis, differential effects of any changes on prescriptions for sex
were evaluated by including an interaction term between indicator variables of any change and male

in the regression model adjusted for the separate main effects of change and sex.

Supplementary material 5. Hazard ratio (HR) and 95% confidence intervals (CI) for prescription of
psychotropic medication in 2014 for females and males according to exposure to any

organisational changes through 2013.

Male employees Female employees
n HR 95% ClI n HR 95% ClI
No changes 1588 1.00 5208 1.10 0.90-1.34

Any changes 1943 1.10 0.88-1.36 6299 1.26 1.01-1.48
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ABSTRACT

Objectives: We prospectively examined the associations between different types of work-unit
organizational changes and risk of ischemic heart disease (IHD) among public employees
from the Capital Region of Denmark.

Methods: We used multilevel mixed-effects parametric survival models to assess the risk of
incident IHD (hospital admission) during 2014 according to organizational changes in 2013
among 14,842 employees working in the same work unit from January through December
2013. We excluded employees with pre-existing IHD. Data on organizational changes defined
as mergers, split-ups, relocations, change in management, employee layoffs, and budget cuts
were obtained from work-unit managers (59% response).

Results: Specific indicators of organizational changes were associated with excess risk of
IHD relative to no change, viz, relocation (HR 2.91, 95% CI: 1.07-7.90), employee layoff
(HR 2.90, 95% ClI: 1.36-6.16) and change in management (HR 2.18, 95% CI: 1.02-4.68).
Including perceived stress as mediator in the regression models attenuated the relative risk
only slightly (HR 2.81, 95% ClI: 1.06-8.03, HR 2.78, 95% CI: 1.29-5.96, and HR 2.10, 95%
Cl: 0.97-4.54, respectively). No association with IHD was found for any changes (HR 1.50,
95% CI: 0.81-2.75), mergers (HR 0.75, 95% CI: 0.24-2.37), split-ups (HR 0.90, 95% CI:
0.20-4.07), or budget cuts (HR 0.93, 95% CI: 0.35-2.50).

Conclusions: Relocation, change in management or employee layoff at the work-unit level
were associated with excess risk of incident IHD among the remaining employees relative to
no change. Other types of organizational changes presently examined were not associated
with excess relative risk of IHD.

Keywords: cardiovascular; downsizing; hospital employees; layoff; multilevel,

organisational changes; reorganisation; reorganization; restructuring



WHAT THIS PAPER ADDS
What is already known about this subject?

e The potential adverse impacts of organizational changes on employee health are
unclear.

What are the new findings?

e Exposure to relocation, change in management or employee layoff in the work unit
were associated with higher risk of ischemic heart disease among employees from the
same work unit relative to no work-unit organizational changes.

e Higher stress perceived by the individual employees did not appear to mediate these
associations.

e Factors at the work-unit level accounted for 40% of the association between
organizational changes and ischemic heart disease.

How might this impact on policy or clinical practice in the foreseeable future?
e Detrimental effects of organizational changes are not only a burden to the individual,

but also to society.



INTRODUCTION

Organizational changes in workplaces have become a part of many employees’ lives. Such
changes seem to be motivated by a combination of rapid technological developments (e.g.,
digitalization of workflows) as well as globalization processes (e.g., flexibility of labor) and
increasing concentration of capital.[1-3] Public-sector workplaces are no exception against
these forces. During the last two decades, all public-sector hospitals in Denmark were
required by the government to increase annual treatment rates by 1.5-2.0% without parallel
budget adjustments.[4] This has led to numerous organizational changes (e.g., mergers,
downsizing, implementation of new technology etc.) attempting to maximize efficiency.
Increasingly, there are indications that organizational changes are extracting a cost in terms of
employee health and psychological well-being.[5-8] The existing epidemiological literature
on organizational changes and health is mainly based in Nordic studies and focuses on single
types of changes (e.g., downsizing).[6] The majority of these studies show deleterious health
effects among employees remaining after the changes,[5,6,9,10] although inconsistent
evidence exists.[11,12] The Finnish 10-town study demonstrated a doubled risk of
cardiovascular mortality among permanent employees related to major downsizing (i.e.,
>18% staff reduction). Interestingly, this excess risk of cardiovascular mortality was observed
soon after downsizing, indicating a triggering effect.[13] No studies have yet focused on
cardiovascular outcomes following other types of organizational changes, but there are reports
of higher long-term sickness-absence rates following mergers, split-ups, reallocation of

employees, and the establishment or shutting down of work units.[8,14]

Researchers have argued in favor of a causal relation between perceived stress and
cardiovascular diseases,[15] and a meta-analysis found a 1.3-fold increased risk of coronary
heart disease related to high perceived stress in the general population.[16] Also, there is
evidence of increased use of medications for stress-related disorders following various types
of organizational changes,[7] including downsizing.[17] One study found common stressful
work-related events (e.g., pressure of deadlines, perceived competition) to trigger heart
attacks, whereas no higher risks due to self-reported events of being laid-off/quitting.[18]
Moreover, levels of blood pressure and mental distress have been found to be elevated shortly
before and after reorganization involving change in management with strongest effects among
employees reporting most future job uncertainty.[19]

In sum, organizational changes may be associated with a higher risk of cardiovascular

diseases that is potentially mediated through work stress. Yet, there is a need for studies



examining these complex associations and distinguishing between different types of
organizational changes.

We sought to investigate the prospective relations between work-unit organizational changes
and ischemic heart disease (IHD) among public healthcare employees in the Capital Region

of Denmark.

METHODS AND MATERIALS

Data sources and population

This study used data from the Well-being in Hospital Employees (WHALE) cohort[20] to
examine work-unit organizational change observed from 1 January through 31 December
2013 with follow-up on IHD among employees from baseline at 1 January through 31
December 2014. The source population was established when all 37,720 employees (nested in
2,696 work units nested in 14 institutions) in the Capital Region of Denmark were invited to
take part in a work-environment survey in March 2014 (84% response). The vast majority of
the surveys were administered by working email, and paper versions were distributed to
employees with no working email (e.g., cleaning staff). The employees received up to 3
reminders on completing the survey.

We extracted complete sociodemographic and occupational information at baseline from
company registers. Complete data on cause of death, date of hospital admission for IHD
(ICD-10 codes: 120-125), and personal gross income were obtained via linkage to national
registers.

We included employees aged >18 years with >18.5 weekly working hours in the same work
unit (or its derived unit if changes had occurred). We included employees from a work unit if
>3 employees and >30% of the staff remained in the same unit throughout the period of
observation on organizational changes. For example, if work-units A and B (each with 3
employees) merged into work-unit C, we included all 6 employees in the study population.
We excluded smaller work units (fewer than 3 employees) as well as individuals with a
personal history of IHD between 2008-2012 and employees working in a department in Spain.
The final study population with complete data on work-unit organizational changes, event of
IHD, and covariates included 14,842 employees nested in 1,283 work units nested in 13

institutions (Figure 1 and Supplementary material 1).



Figure 1. Study flow and design. Employees could have multiple causes of exclusion.

Enrolled employees (W=37,720) Excluded employees (work-unit factors):

»| Total of <3 employees in work unit (n=2,417)
Not working in same work unit through 2013 (n=6,591%)

Excluded employees (employee factors):

"| Weekly working hours <18.5 through 2013 (n=2,822)
Multiple positions (n=341)

Eligible employees (n=25,557) Not working in Denmark (n=55)

Aged <18 (n=484)

Ischemic heart disease between 2008-2012 (n=625)

A\ 4

Excluded employees since their immediate manager did
not complete the survey on work-unit organizational
changes (n=10,715)

v

Study population (n=14,842)

|

Organizational changes (yes/no) Ischemic heart disease (ICD-10: 120-125)
at the work-unit level at the employee level
2013 2014

* Of these 5,442 employees did not work in the Capital Region of Denmark by 1 January
2013.

Work-unit organizational changes

From April through June 2016, we collected data on work-unit-level organizational changes
by distributing an email survey to every manager in the source population. In this survey,
each manager was asked to provide semi-annual information (yes/no) on the work unit that
they managed regarding the occurrence of mergers, split-ups, relocation, change in
management, employee layoff(s), and budget cuts in 2013 (59% response). At the work-unit
level (level 2), we created an indicator variable (yes/no) for each of the six types of
organizational changes occurring throughout 2013. Also, we created an indicator variable for

any of these changes in the same period.

Ischemic heart disease
Employees were followed from baseline at 1 January 2014 to first-time hospital admission or

death due to IHD (i.e., event), death not due to IHD (i.e., censoring) or end of study by 31



December 2014, whichever came first. Although data on IHD during 2015 were available, we
did not use these because IHD-events in 2015 would likely be confounded by organizational

changes occurring in 2014, which we had no data on.

Covariates

The following employee-level variables were included as potential confounders of the relation
between work-unit organizational changes and IHD: age, sex, occupational group, seniority,
full-time employment, manager status, contractual employment, personal gross income, and
days of sickness absence in 2012. We also included number of employees within work units
as a potential work-unit-level confounder. Since different types of organizational changes
were partially overlapping, we included a priori selected work-unit level variables as potential
confounders (Supplementary materials 2-4). For example, confounders for employee layoff
and IHD included mergers, change in management, and budget cuts.

Employee perceived stress was measured with the item “To what degree have you been
stressed for the last six months?” using a 5-point scale ranging 1="Not at all” to 5="Very

high degree”. Non-respondents in the study population (15%) were included in the analyses.

Statistical analyses

Hazard ratios (HR) and 95% confidence intervals (CI) from multilevel mixed-effects
parametric survival models were used to assess the relations between work-unit
organizational changes in 2013 and days to IHD through 2014. Employees (level 1) were
nested within work units (level 2), which again were nested within institutions (level 3) to
account for clustering in the hierarchical structure of the data.

We fitted models with a Weibull distribution because we expected the effect of organizational
changes on subsequent IHD to decrease monotonically during follow-up.[21] Employees that
experienced organizational change would likely establish stressful new workflows as standard
during the following year. We assessed the proportion of variance explained by the
organizational higher levels as this could be a target of intervention. This was done by
rerunning the Weibull model but with Accelerated-Failure Time (AFT) parametrization to
calculate the Intraclass Correlation Coefficient (ICC) using the following formula for work
unit j and institution k:

+0 2

2 2 2
= _%it% =%k ' 2=— -
1€ = of+oi+ay and 1CC;, = of+of+oi’ respectively, where o = 6 * exp(p?)



and p is the ancillary parameter from the Weibull model.[22] Using AFT parametrization does
not change the fitted Weibull model — only the interpretation of the output[21]. The ICC *
100 can be interpreted as the percentage of total variance in IHD-event explained by each
higher organizational level.[23] This could be any factor differing between work units (e.g.,
organizational changes, medical specialties) and between institutions (e.g., local policies on
working environment).

We used a six-step sequential modeling strategy as follows:

Model 1: A null model with a random intercept for the work-unit level. Assesses the
proportion of IHD-variation explained by factors at the work-unit level.

Model 2: As model 1, but nesting the work-unit level within the institutional level (null
multilevel model with three levels). Assesses the proportion of IHD-variance explained by
factors at the work-unit (nested within institutions) and the institutional level.

Model 3: As model 1, but entering only the indicator variable for any work-unit
organizational change (random-intercepts model with two levels). Assess the crude
association between any organizational change and risk of IHD for future comparison.
Model 4: As model 3, but entering work-unit-level organizational change variables in the
fixed part (random-intercepts model with two levels). Assesses the risk of IHD explained by
the organizational-change indicators conditioned on employee-level confounders and latent
work-unit-level factors.

Model 5: As model 4, but nesting the work-unit level within the institutional level (random-
intercepts model with three levels). Risk estimates of IHD additionally conditioned on latent
institutional-level factors.

Model 6: As model 5, but entering work-unit level confounder(s) when modeling each type of
change (random-intercepts model with three levels). Allows interpretation of the relative
IHD-risk associated with each change conditioned on employee-level factors, confounding
work-unit-level changes, and latent work-unit and institutional-level factors.

The mediating roles of perceived stress were assessed by comparing the risk estimates from
each model with and without the perceived-stress variable. A reduced risk estimate when
included was taken as evidence of mediation.[24]

A significance level of 0.05 was used throughout. The statistical analyses were performed in
STATA version 14.2 software (Stata Corporation, College Station, TX, USA).



RESULTS

The descriptive statistics and data structure of the study population are shown in Table 1 and

Supplementary material 1. The study sample predominantly comprised females, nursing-care

workers, and employees with permanent employment, where about half of the work units (and

employees) were exposed to any organizational changes. All 49 IHD-events in 2014 were due

to hospital admission.

Table 1. Data structure and variables for the study population.

Study population,

Exposed to any

Categories n (% of N) changes, n (% of N)

Level 1: Employees, N 14,842 (100) 8130 (100)

Hospital admission for ischemic heart disease, no / yes 14,793 /49 8099 / 31

Days to event, M (SD) 200 (105) 203 (107)

Years of age, M (SD) 47 (10.6) 47 (10.7)

Sex Females* 11,392 (77) 6226 (77)

Males 3450 (23) 1904 (23)

Occupational group Medical doctors/dentists* 1441 (10) 742 (9)

Nursing-care workers 6472 (44) 3649 (45)

Social/healthcare workers 2336 (16) 1255 (15)

Service/technical workers 1820 (12) 955 (12)

Administration workers 2773 (19) 1529 (19)

Seniority, years 1-4* 3097 (21) 1709 (21)

4-10 3789 (26) 2057 (25)

10-20 4048 (27) 2212 (27)

20< 3908 (26) 2152 (26)

Full-time employment No* 5362 (36) 2964 (36)

Yes 9480 (64) 5166 (64)

Manager No* 13,862 (93) 7490 (92)

Yes 980 (7) 640 (8)

Contractual employment No* 1037 (7) 476 (6)

Yes 13,805 (93) 7654 (94)

Personal gross income, DKK <345,000* 4384 (30) 2430 (30)

345,000-400,000 3805 (26) 2093 (26)

400,000-480,000 3423 (23) 1829 (23)

480,000< 3230 (22) 1778 (22)

Sickness absence in 2012, days No days* 4095 (28) 2250 (28)

1-3 3208 (22) 1739 (21)

4-6 2269 (15) 1261 (16)

7-13 2841 (19) 1499 (18)

14< 2429 (16) 1381 (17)

Perceived stress Not at all* 3341 (23) 1716 (21)

Lesser degree 4724 (32) 2503 (31)

Some degree 1420 (10) 794 (10)

High degree 2284 (15) 1316 (16)

Very high degree 937 (6) 585 (7)

Non-respondents 2136 (14) 1216 (15)

Level 2: Work units, N 1283 (100) 642 (100)
Organizational changes No changes* 641 (50)

Any changes 642 (50) 642 (100)
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Study population, Exposed to any

Categories n (% of N) changes, n (% of N)

Mergers 195 (15) 195 (30)

Split-ups 75 (6) 75 (12)

Relocation 157 (12) 157 (24)

Change in management 294 (23) 294 (46)

Employee layoff 245 (19) 245 (38)

Budget cuts 191 (15) 191 (30)

Number of employees within work unit 3-12* 653 (51) 283 (44)
13-22 306 (24) 164 (26)

23-32 198 (15) 116 (18)

33-142 126 (10) 79 (12)

Level 3: Institutions, N 13 (100) 13 (100)

* Reference group for categorical variables. DKK = Danish Kroner.

During follow-up through 2014, seven employees died due to other reasons than IHD and
were thus censored. Table 2 shows the risk of IHD related to all employee-level confounders,
exposure to any work-unit organizational change, and perceived stress. Models 1-2 indicate
that the work-unit-level and the institutional-level accounted for ~40% and ~5%, respectively,
of the total variance. Models 3-5 show that the HR estimates for any organizational change
relative to no change increased slightly from 1.46 (95% CI: 0.79-2.69) to 1.50 (95% CI: 0.81-
2.75) when including all employee-level variables in the fixed part and the institutional level
in the random part. Models 4-5 show that the HR of IHD associated with any organizational
change somewhat attenuated from 1.50 (95% ClI: 0.81-2.75) to 1.45 (95% CI: 0.78-2.69)
when accounting for perceived stress in the regression model. Despite weak statistical
evidence, the direction of the HR-point estimate indicated a higher risk of IHD among
employees reporting a very high degree of perceived stress relative to those reporting no

stress at all.
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Table 2. Hazard ratios (HR) and 95% confidence intervals (CI) for incident ischemic heart disease in 2014 (n=49) among the study population
(N=14,842).

Model 1 (null)  Model 2 (null) Model 3 Model 4 Model 5 (main model) Model 5 + perceived stress
Fixed part HR 95% CI HR 95% CI HR 95% CI HR 95% ClI
Work-unit-level variables (L 2)
Any work-unit changes in 20132 1.46 0.79-2.69 1.50 0.81-2.75 1.50 0.81-2.77 1.45 0.78-2.69
Number of employees in work unit?
13-22 1.32 0.61-2.91 1.32 0.60-2.89 1.31 0.59-2.88
23-32 0.77 0.30-2.02 0.78 0.30-2.03 0.76 0.29-2.00
33-142 1.06 0.43-2.58 1.07 0.44-2.63 1.04 0.42-2.58
Individual-level variables (L 1)
Age 1.09 1.04-1.13 1.09 1.05-1.13 1.09 1.05-1.14
Male® 2.59 1.25-5.34 2.59 1.25-5.34 2.65 1.27-5.50
Occupational group?
Nursing-care workers 1.69 0.45-6.35 1.66 0.44-6.27 1.73 0.45-6.61
Social/healthcare workers 1.46 0.33-6.34 1.42 0.32-6.24 1.45 0.33-6.44
Service/technical workers 3.18 0.84-12.04 3.07 0.80-11.74 3.11 0.81-12.02
Administrative workers 2.13 0.59-7.67 2.08 0.57-7.62 2.15 0.58-7.95
Seniority, years®
1-3 1.94 0.53-7.17 1.96 0.53-7.23 1.91 0.52-7.04
11-20 1.39 0.37-5.30 1.39 0.37-5.31 1.40 0.37-5.34
21< 2.30 0.61-8.60 2.29 0.61-8.59 2.29 0.61-8.64
Full-time, yes 0.73 0.35-1.53 0.73 0.35-1.52 0.72 0.34-1.51
Manager? 0.91 0.29-2.88 0.89 0.28-2.84 0.91 0.28-2.90
Contractual employment, yes" 0.84 0.35-2.01 0.83 0.35-2.01 0.84 0.35-2.05
Personal gross income, DKK!
345,000-400,000 0.76 0.32-1.76 0.76 0.32-1.77 0.78 0.33-1.82
400,000-480,000 0.86 0.35-2.12 0.86 0.35-2.13 0.88 0.36-2.18
480,000< 1.46 0.55-3.84 1.45 0.55-3.82 1.49 0.57-3.93
Sickness absence in 2012, days!
1-3 0.61 0.22-1.74 0.61 0.22-1.74 0.61 0.21-1.73
4-6 1.18 0.46-3.02 1.18 0.46-3.02 1.16 0.45-2.98
7-13 1.80 0.81-4.02 1.80 0.81-4.02 1.75 0.78-3.92
14< 1.55 0.66-3.64 1.55 0.66-3.63 1.47 0.62-3.47
Perceived stress®
”Lesser degree” 1.18 0.51-2.72
“Some degree” 0.99 0.26-3.71
"High degree” 1.30 0.47-3.55
"Very high degree” 2.64 0.91-7.61
Non-respondents 1.44 0.55-3.74

Random part



Model 1 (null)  Model 2 (null) Model 3 Model 4 Model 5 (main model) Model 5 + perceived stress

Fixed part HR 95% CI HR 95% ClI HR 95% ClI HR 95% ClI
ICC for work units (L 2), (p-value) 0.41, (0.01) 0.42, (0.01) 0.41, (0.01) 0.28, (0.25) 0.30, (0.21) 0.32, (0.15)
ICC for institutions (L 3), (p-value) 0.06, (0.65) 0.03, (0.67) 0.03, (0.63)

Model 1: Random intercept for the work-unit level. Model 2: As model 1, but nesting the work-unit level within the institutional level. Model 3:

As model 1, but entering work-unit-level organizational changes in the fixed part.. Model 4: As model 3, but entering all employee- and work-
unit-level covariates to the model in the fixed part. Model 5: As model 4, but nesting the work-unit level within the institutional level.
Reference categories: ®No work-unit changes in 2013, ®3-12 employees in work unit, °Females, "Medical doctors and dentists, ¢1-4 years, "Part-
time employment, 9Not manager, "Permanent contract, '345,000> DKK, INo days, kNot at all.

DKK = Danish Kroner, L = Level, ICC = Intra-class Correlation Coefficient.
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In Table 3, model 6 (main model) show that there was a higher risk of IHD following
relocation (HR 2.91, 95% CI: 1.07-7.90), change in management (HR 2.18, 95% CI:1.02-
4.68) or employee layoff (HR 2.90, 95% CI:1.36-6.16). Any change, mergers, split-ups, and
budget cuts were not associated with a higher risk of IHD. When adjusting for other
confounding work-unit organizational changes the HR point estimates of all change indicators
increased (models 5-6). Including perceived stress as a potential mediator in model 6

attenuated the HR point estimates slightly.
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Table 3. Hazard ratios and 95% confidence intervals for incident ischemic heart disease through 2014 after each type of changes relative to no

changes through 2013. Intraclass correlation coefficients (ICC) for work-units (level 2) and institutions (level 3).

Model 5 Model 6 (main model) Model 6 + perceived stress
ICC, (p-value) ICC, (p-value) ICC, (p-value)

N Cases,n HR 95% CI Work units Institutions HR 95% ClI Work units Institutions HR 95% ClI Work units Institutions
No changes* 6712 18 1.00 1.00 1.00
Mergers 2532 4 057 0.18-1.76 0.29, (0.24) 0.04,(0.55) 0.75% 0.24-2.37  0.23, (0.40) 0.06, (0.48) 0.72*¢ 0.23-2.30  0.26, (0.30) 0.06, (0.46)
Split-ups 950 *<2 0.80 0.18-3.60 0.28, (0.25) 0.03,(0.64) 0.90° 0.20-4.07  0.24, (0.40) 0.04,(059) 0.87® 0.19-3.95 0.32,(0.14) 0.04, (0.54)
Relocation 1852 7 161 0.63-4.11 0.30, (0.21) 0.03, (0.67) 2.91¢ 1.07-7.90  0.28, (0.25) 0.05,(0.52) 2.81° 1.06-8.03  0.30, (0.19) 0.05, (0.49)
Change in management 3726 14 150 0.72-3.12 0.30, (0.21) 0.03, (0.67) 2.18° 1.02-4.68  0.27,(0.27) 0.05, (0.51) 2.10° 0.97-454 0.30, (0.21) 0.05, (0.49)
Employee layoff 3155 20 219 1.12-4.30 0.25, (0.34) 0.02,(0.79) 2.90¢ 1.36-6.16 0.17,(0.57) 0.04,(0.57) 2.78¢ 1.29-596  0.20, (0.46) 0.05, (0.54)
Budget cuts 2364 6 091 0.35-2.36 0.26, (0.32) 0.03,(0.63) 0.93¢ 0.35-250 0.26, (0.32) 0.03,(0.64) 0.91®¢ 0.34-248 0.29,(0.24) 0.04, (0.59)

* Reporting of cells with <2 observations is restricted by Statistics Denmark.

Results from the employee-level variables are omitted, because these did not change noteworthy relative to those reported in Table 2. *

Reference category.

Model 5: In the fixed part, analyses adjusted for age, sex, occupation, seniority, full-time employment, manager status, contractual employment,

personal income, previous sickness absence at the employee-level (level 1), and number of employees within work units (level 2) at the work-
unit level. The work-unit (level 2) and the institutional level (level 3) were included as random intercepts. Exposure to each type of work-unit

organizational change (level 2) were modeled separately in the fixed part.

Model 6: As model 5, but analyses were adjusted for other types of work-unit changes as potential confounders (level 2), accordingly:

aSplit-ups and Budget cuts, "Budget cuts, “Mergers and Split-ups, “Mergers, Change in management, and Budget cuts, °Change in management.
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Sensitivity analyses

To assess the impact of missing data on organizational changes, we conducted a sensitivity
analysis where all eligible employees with missing data on changes were assigned to the
reference category of “no changes”. Similar results were found for any change (HR 1.54, 95%
Cl: 0.94-2.52) compared to those in Table 2 (HR 1.50, 95% CI: 0.81-2.77), indicating no
impact of missing data on changes.

We assessed if the marked risk directions of the highest categories of seniority and income
were due to residual age-confounding by stepwise adding age?and age? in models 3-5 (Table
2). Including neither age? nor age? and age® changed the point estimates for HR meaningfully,
suggesting no residual confounding by age.

Study participation required working in the same work unit through 2013, but some laid-off
employees could be included in the study population if their termination period extended into
2014. Employment termination periods ranged three to six months depending on seniority. To
assess if the employee-layoff effects were attributed to poor health status among those laid
off, we restricted model 6 for “employee layoff” to changes occurring only in the first
semester of 2013 (i.e., exposure and covariates at level 2), while keeping the follow-up period
through 2014 unaltered. An employee laid off in the first semester of 2013 would terminate
the employment in the last semester 2013 and thus not be included for follow-up on IHD.
Results from this sensitivity analysis supported the excess risk of IHD following employee
layoff (HR 2.59, 95% CI 1.09-6.18) relative to no changes.
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DISCUSSION

Relocation, change in management or employee layoff in the work unit were associated with
a higher risk of hospital admission for IHD among the employees remaining during these
changes relative to no changes. Indication of any changes, mergers, split-ups or budgets cuts
were not associated with IHD. The HR point estimates of all change indicators decreased only
slightly when adjusting for perceived stress, indicating that this psychosocial factor is not an

important mediator of the association.

Previous findings and potential mechanisms

Our finding of a 2.9-fold higher risk of IHD in the year after employee layoff in the work unit
is consistent with the 5.1-fold higher cardiovascular mortality in the first 4 years following
major downsizing among employees who kept their job reported in a Finnish study.[13] In the
same study, minor downsizing (8-18% staff reduction) was not associated with a higher risk
of cardiovascular mortality (although estimates pointed in this direction),[13] indicating some
sensitivity towards the proportion of laid-off employees. As termination periods extended up
to six months in our study, some employees laid-off in 2013 may be included in the study
population with follow-up on IHD in 2014. However, a sensitivity analysis showed that
employee layoff occurring in the first semester of 2013 only was related to a similar high risk
of IHD through 2014 (HR: 2.6 vs. HR: 2.9), suggesting that the present employee-layoff
effects on IHD were attributed to the employees who kept their job in 2013.

We also found that relocation and change in management were associated with a marked
excess risk of IHD. To the extent of our knowledge this is the first study to demonstrate
associations between these types of organizational changes and cardiovascular diseases
although there is some prior evidence of associations with other adverse outcomes.[8,14,25]
The HR estimate of any changes pointed to a higher risk of IHD. Indeed, this result was

inadequately supported in the data.

Episodic stressors (e.g., anger, emotional upset) could lead to cardiovascular events among
individuals with advanced atherosclerotic plaque formation in coronary arteries.[26]
Organizational changes inducing job insecurity could be regarded such stressor.[27] However,
we found no convincing indications of perceived stress mediating the association between
changes and IHD. Indeed, this could also be due to using a perceived-stress measure of 1 item
only as indicated by the broad confidence intervals in Table 2. A previous study demonstrated

that the effects of major downsizing on medically certified sickness absence were mediated by
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changes in physical demands, job control, and job insecurity.[28] Working in the public sector
of Denmark is generally considered as a secure employment. The relatively low
unemployment rate in this region decreased from 6.0% to 5.3% between 2013-2014,[29]
suggesting that long-term unemployment would not be a feared consequence following
organizational changes among many of the employees examined.

We did, however, find that latent factors at the work-unit level explained a large proportion of
the variation in IHD-events. Such factors may comprise the magnitude of the changes,
communication to the employees about the changes or the management style. Future studies
should examine mechanisms at the work-unit level potentially mediating the excess risk of
cardiovascular diseases that may follow organizational changes, such as employee layoff,

change in management or relocation.

Strengths and limitations

Limitations are highlighted in the following. First, the potential impacts of reorganization on
IHD before and during the changes were not examined. We started follow-up at 1 January
2014 to ascertain that the IHD-event occurred after potential exposure to changes in 2013.
Second, we did not have data to account for organizational changes during the follow-up
period. This may have underestimated the results as the reference category of work units not
changed through 2013 would be more likely to be reorganized in 2014 than work units
changed recently. Third, the reorganization itself could layoff managers and therefore cause
missing data on changes as these were collected retrospectively via email. Indeed, the email
addresses was not changed if the managers remained employed within the Capital Region of
Denmark, and a sensitivity analysis suggested no impact of missing data on changes. The
statistical power of the analyses of specific types of changes is limited with a risk of type-II
statistical error as evidenced by broad 95% Cls. Since the hypothesis is addressing short-term
effects of organizational changes an extension of the follow-up period will not increase the
power.

This study has several strengths. First, data on changes, event of IHD, and perceived stress
originated from independent sources and thus common-method bias is not an issue.[30]
Second, organizational changes were measured at the work-unit level ensuring that the
employees did experience the potential reorganization. Third, we included only those
employees, who worked in the same work unit during the observation of changes, which,
again, ensured that the employees were actually affected by the changes. Fourth, we

accounted for clustering on two higher levels in the organizational structure, which allowed us
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to assess variance explained by latent institutional and work-unit-level factors. Finally, we
consider it as a strength of the study that we assessed the relative risk of IHD following
various and frequently occurring types of changes. This also allowed us to establish a purer
reference group of no changes as compared to prior studies examining a single type of
change.

We were surprised to find such excess relative risks of IHD after various changes given the
widespread practice of workplace reorganization. Indeed, all findings should be interpreted
cautiously since associations could be observed by chance given the somewhat few IHD-
events examined (n=49).

This study demonstrated a higher risk of IHD among the employees who kept their job during
relocation, change in management or employee layoff in the work unit relative to no
organizational changes. There were no association with IHD after exposure to any change
examined, mergers, split-ups or budget cuts. Inferences to other workplace contexts should be
made cautiously because of the few IHD events and composition of the study population.
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Supplementary materials 1-4

Supplementary material 1. Diagram of the 3-level organizational data structure of the study

population.
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Supplementary material 2. Directed acyclic graphs for other types of organizational changes

(level 2) confounding the relation between each of the six types of changes examined and

incident ischemic heart disease (IHD).
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Supplementary material 3. Overlap in the six types of organizational change (level 2)
experienced by the employees (level 1) in study population (n=14,842).

Employees, Mergers, Split-ups, Relocation, mgg:gg:qér:n Employee  Budget

n % % % % " layoff, % cuts, %
Any change 8130 31 12 23 46 39 29
Mergers 2532 20 41 53 28 25
Split-ups 950 54 46 55 31 21
Relocation 1852 56 23 46 26 17
Change in management 3726 36 14 23 28 22
Employee layoff 3155 22 9 15 33 33

Budget cuts 2364 27 8 13 35 45

Supplementary material 4. Overlap in the six types of organizational change (level 2)

experienced by the employees (level 1) with ischemic heart disease in 2014 (n=49).

Erpployees Mergers,  Split-ups, Relocation, Change in Employee Budget

with IHD- % % % management, layoff, % cuts. %
event, n % ' '
Any change 31 13 6 23 45 65 19
Mergers 4 0 75 50 75 25
Split-ups *<2 - - - - - -
Relocation 7 43 0 43 57 14
Change in management 14 14 14 21 64 7
Employee layoff 20 19 13 19 44 6

Budget cuts 6 17 17 17 17 17

* Reporting of cells with <2 observations is restricted by Statistics Denmark.
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