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ABSTRACT

The activity-based care (ABC) model, adapted from activity-based offices, has emerged as a new approach to
healthcare facility design. Evidence on its consequences for occupational health and safety-relevant outcomes
remains limited. The study examines how transitioning from a traditional hospital design to the ABC model is
associated with changes in employee experiences of task-environment alignment and psychosocial work envi-
ronment, self-reported health, sick leave and turnover over time, and differences in changes across professional
roles and clinic types. A repeated-measures survey was conducted in an outpatient hospital unit across 10
specialised clinics. Data were collected 3 months before relocation and at 6 and 18 months post-relocation.
Generalised least-squares models examined change over time and tested interactions with professional role
and clinic type. Sick leave and turnover were analysed over approximately 1 year before and after relocation
using segmented interrupted time-series regression. Ratings of task-environment alignment varied across clinic
types and professional roles. Consultation-based clinics and physicians and administrative employees showed
persistent declines over time, while surgical/radiology clinics and nursing roles remained stable or improved.
Stress and recovery indicators worsened similarly across all groups. Psychosocial conditions were stable, though
job satisfaction, perceived quality of work and referral intentions declined. Turnover remained unchanged, while
sick leave varied across contexts and roles. The consequences of ABC implementation are not uniform but depend
on the alignment of the redesigned workspace and the task demands of different clinical settings and professional
groups, a contingency that cannot be easily detected with single time-point post-occupancy evaluation.

1. Introduction

environmental conditions and that alignment between task re-
quirements and workspace characteristics, often described as

Adapted from the activity-based office concept, activity-based care
(ABC) has emerged as a workplace model in hospitals (Appel-
Meulenbroek et al., 2011). Instead of assigning consultation rooms to
individual professionals, ABC differentiates spaces for patient encoun-
ters from those used for documentation, handovers and professional
exchange by introducing shared consultation rooms alongside shared
administrative workspaces. ABC is intended to accommodate diverse
work tasks and enable flexible space use. Underlying this approach is the
assumption that different work activities benefit from distinct

‘task—environment alignment’, supports social interactions and effective
performance (Forooraghi et al., 2025; Hoendervanger et al., 2019;
Wohlers & Hertel, 2017). When such alignment is limited, employees
may experience difficulties locating suitable workspaces or performing
tasks efficiently. Theoretically, a major purpose of ABC is to improve
task-environment alignment. However, the implications of ABC for
everyday work practices and occupational health and safety conditions
in healthcare settings remain insufficiently understood.

Much of the conceptual foundation for ABC originates from research
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on activity-based office environments. Studies in these settings indicate
that flexible layouts can support interaction, communication and
collaboration among employees (Hoendervanger et al.,, 2019; Lau-
terbach & Borge, 2026). At the same time, activity-based offices have
been associated with challenges such as reduced privacy, increased
noise and visual distractions, and difficulty performing concentration-
demanding tasks (Engelen et al., 2019; Lauterbach & Borge, 2026;
Marzban et al., 2023; Masoudinejad & Veitch, 2023). These findings
highlight the importance of task-environment alignment, suggesting
that the effects of activity-based workplaces depend on how well
workspace characteristics align with task requirements, with misalign-
ment linked to reduced satisfaction, concentration difficulties and lower
perceived productivity (Engelen et al., 2019; Lauterbach & Borge, 2026;
Marzban et al., 2023; Masoudinejad & Veitch, 2023). However, whether
these findings translate to healthcare environments remains uncertain,
as hospital work involves distinct task structures, workflows and spatial
constraints that differ from those in office settings.

Research on healthcare facility design has traditionally prioritised
patient areas and patient-related outcomes such as safety, recovery and
satisfaction, as reflected in the evidence-based design literature and
systematic reviews (Brambilla et al., 2019; EIf et al., 2020; Guidolin
et al., 2024; Ulrich et al., 2008). Comparatively less attention has been
directed towards the consequences of spatial design for occupational
health and safety conditions among healthcare employees
(Eijkelenboom & Bluyssen, 2019; Jin et al., 2023). Existing evidence
nevertheless indicates that characteristics of the physical work envi-
ronment such as spatial layout, acoustic conditions and workstation
configuration are associated with employee stress levels, job satisfaction
and perceived support for clinical work (Armbruster et al., 2023;
Jonescu et al., 2024; Shetty et al., 2026; Vreman et al., 2023). Within
this broader field, empirical studies examining ABC models in health-
care remain scarce. A cross-sectional study in Finnish outpatient
healthcare organisations found that well-functioning shared work-
spaces, particularly those offering quiet zones and places for interaction,
were linked to higher work engagement and lower stress (Sirola et al.,
2024). Ethnographic observations from another healthcare provider’s
shift to ABC highlight more problematic consequences, including
increased time spent relocating between rooms and searching for
equipment, as well as signs of ergonomic strain (Harjunheimo & Peteri,
2024). These studies suggest that ABC may introduce both new oppor-
tunities and new constraints in daily work practices. However, most
available studies rely on cross-sectional or short-term study designs,
offering limited insight into how such environments are experienced
over time.

Importantly, healthcare work is highly heterogeneous, making the
implications of ABC models unlikely to be uniform across clinical con-
texts or professional roles. In many consultation-based outpatient set-
tings, healthcare professionals engage in fragmented workflows that
involve alternating between patient consultations, documentation,
communication and co-ordination, with a substantial proportion of
working time devoted to tasks beyond direct patient interactions
(Anskar et al., 2018; Ashtari Tafti et al., 2025; Butler et al., 2018;
Magnusson et al., 2014). Surgical settings, by contrast, tend to be
characterised by more structured and sequential workflows with higher
levels of procedural standardisation (Ozkaynak et al., 2022). As work-
flows reflect the flow of tasks through space and time and are shaped by
interactions among people, technologies and the physical environment,
such differences imply distinct spatial and organisational requirements
(Ozkaynak et al., 2022). From a work system perspective, employee,
organisational and safety-relevant outcomes are shaped not by isolated
factors but by the interactions within the work system, including the
physical environment, tasks, tools and organisational conditions
(Carayon et al., 2006). This perspective is formally operationalised in
the Systems Engineering Initiative for Patient Safety (SEIPS) model,
which provides a structured framework for mapping how interactions
among work system components shape processes and outcomes in
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healthcare settings (Carayon et al., 2006). Professional groups also differ
in their task profiles, such as regarding the extent of task switching,
diagnostics work, patient interaction or team-based co-ordination
(Brown et al., 2024; Maier et al., 2018; Walter et al., 2014). These dif-
ferences suggest that the spatial configurations introduced through ABC
may differentially support healthcare work depending on how well they
align with underlying workflow structures and task demands across
clinics and professional roles.

Beyond individual experience, spatial transitions in healthcare may
also affect the organisation more broadly. Turnover and sick leave are
established indicators of workforce strain in healthcare settings and
have been linked to work-environment quality (Dewa et al., 2014;
Nantsupawat et al., 2017), making them relevant outcomes for evalu-
ating the broader organisational consequences of ABC implementation.

Despite emerging evidence, several important gaps in the literature
remain. First, empirical studies examining ABC models in healthcare are
scarce and provide limited insight into how effects evolve over time.
Second, little is known about how such spatial interventions influence
occupational health and safety-relevant outcomes, including
task-environment alignment, psychosocial conditions, recovery and
organisational indicators such as sick leave and turnover. Third, existing
research rarely accounts for heterogeneity across clinical contexts and
professional roles, despite substantial differences in workflows and task
demands.

To address these gaps, the present study uses a longitudinal design to
investigate the consequences of implementing the ABC model in an
outpatient hospital. More specifically, this study examines potential
changes in employees’ experiences of task-environment alignment and
the psychosocial work environment, self-reported health, and organ-
isational indicators of occupational health and safety (i.e. sick leave and
employee turnover), following the transition to ABC. The study also
investigates whether such changes, if any, differ across clinical contexts
and professional roles, where task structures and spatial configurations
may vary substantially. The following research questions guide our
study:

1. How does transitioning from a traditional hospital design to the ABC
model affect occupational health and safety-relevant outcomes,
including employee experiences of task-environment alignment and
psychosocial work environment, self-reported health, and organisa-
tional outcomes (i.e. sick leave and employee turnover) over time?

2. How do potential changes in these outcomes vary across different
professional roles?

3. How do potential changes in these outcomes vary across different
clinics?

2. Method

This study is a part of a larger project with the overall aim of
investigating potential changes in professionals’ experiences of the
healthcare work environment over time following the implementation
of ABC.

The design drew on existing research on activity-based working,
which supplied the concepts and measures used here but is predomi-
nantly cross-sectional and office-based. This motivated a repeated-
measures design with a pre-relocation baseline and required items
addressing clinical task types (Table 1).

2.1. Case context and study population

The hospital examined in this case is one unit within a broader
network of hospitals located in Western Sweden. It operates as an
outpatient facility and consists of specialised clinics: surgery, ortho-
paedics, internal medicine, gynaecology, neurology, ear-nose-throat
(ENT), dermatology, ophthalmology, radiology and laboratory services,
and occupational therapy and physiotherapy. Its surgical operations
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Table 1

Comparison of design characteristics in the traditional and ABC hospital layouts
for consultation-based and surgical/radiology clinics.

Table 1 (continued)

Design characteristics Traditional layout ABC layout

Design characteristics

Traditional layout

ABC layout

Consultation-based clinics

Patient and employee
flow

Spatial distribution

Consultation rooms

Administrative work
(e.g. phone calls,
referrals, dictation,
collaboration)

Patients and employees
moved through the
building in the same
circulation pattern.
Patients registered at
decentralised reception
desks, then waited in
clinic-specific waiting
rooms.

Each floor contained two
clinics (except for one
floor that accommodated
three clinics). Every clinic
had its own entrance,
breakout room, waiting
area, consultation rooms,
storage and other
dedicated facilities.

Each clinic had its own
consultation rooms,
tailored to its specialty.

Administrative tasks were
carried out in
consultation/
examination rooms,
expedition rooms and
employee rooms (e.g.
physicians’ and nurses’
offices).

Patient and employee
flows are separated. On
arrival, patients use self-
service check-in devices
at the main entrance, with
host assistance if needed.
They are then referred to
a waiting area near the
consultation rooms.

Each floor now
accommodates three
clinics that share
resources. There is one
common waiting area and
breakout room per floor,
while each clinic has its
own storage. Each clinic
has a designated ‘home
base’ near the
consultation rooms, but
overall resources are
pooled.

Consultation rooms are
shared across clinics.
They have dual access,
with one door to the
patient area and another
to the employee area. To
allow flexible use, clinical
materials are kept in
mobile carts rather than
fixed storage.

These tasks take place in
shared workspaces on the
employee side of the
building. Each clinic has a
‘home base’ but no
assigned desks.
Workspaces are shared by
multiple clinics and are
divided into three zones:

Collaborative:
Workstations in open
areas, digital
collaboration screens,
sofas and meeting rooms;
Semi-quiet: Workstations
with sound-absorbing
features in open areas,
sofas and breakout rooms;
Quiet: Small rooms with
desks, designed for
focused work or digital
healthcare meetings.

the same floor, but none
were equipped with
dedicated preparation
rooms, and the pre- and
post-operative
departments were
positioned on separate

integrated with its own
preparation room. The
entire floor is now
dedicated to the surgical
clinic, and the pre- and
post-operative areas are
situated on the same

Surgical and radiology clinics

Patient and employee
flow

Operation theatres and
preparation areas

Patients and employees
used the same circulation
routes within the facility.
Patients completed
registration at
decentralised reception
desks and subsequently
waited in clinic-specific
waiting areas.

Three adjacent operating
theatres were located on

Patients complete
check-in at self-service
kiosks located at the main
entrance, with host
support available when
required. They then move
to the designated waiting
area, from which they are
guided either to the pre-
or post-operative areas or
to radiology services,
depending on their
scheduled procedures.
The operating theatres are
spaced apart and each is

floors. floor, improving co-
ordination and reducing
patient transport time.
The floor accommodates a
range of workspaces,
including meeting rooms
of various sizes, shared
workstations, a
lunchroom and breakout
spaces for administrative
work and collaboration.

Administrative tasks were
carried out in expedition
rooms.

Administrative work

include scheduled procedures across several areas: gynaecology, general
surgery, orthopaedics, ENT, ophthalmology, plastic surgery and selected
dental interventions. The hospital does not provide inpatient care and
has no dedicated beds.

Between December 2023 and March 2024, the hospital and its 195
employees relocated to a newly constructed building of approximately
24,500 m?, designed according to the ABC model. The study population,
which comprised the hospital employees, was dynamic, with ongoing
turnover and recruitment. Information on staff attrition, recruitment,
and workforce size across the three measurement points is described in
the Data Collection section.

The new hospital recorded around 100,000 patient visits across its
clinics and performed approximately 11,000 surgical interventions in
2024.

2.2. The ABC model

The relocation involved both a move to new facilities and the
introduction of a new workplace model, with a new spatial configura-
tion and a new way of working. The study therefore evaluates the con-
sequences of a hospital relocation accompanied by implementation of an
ABC model. Fig. 1 illustrates the flow and general layout in the tradi-
tional and ABC models, respectively. Importantly, the hospital reloca-
tion did not produce a uniform transformation; rather, the redesign
introduced distinct solutions across different clinical contexts. To cap-
ture these variations, Table 1 compares key design characteristics of the
traditional layout with those of the ABC layout, presented separately for
consultation-based clinics (i.e. surgical outpatient care, orthopaedics,
internal medicine, gynaecology, neurology, ENT, dermatology,
ophthalmology, and occupational therapy and physiotherapy), where
care is primarily consultation-driven, and for surgical and radiology
clinics (i.e. surgery and radiology), where operations and imaging ser-
vices are delivered. The comparison illustrates how patient and
employee flows, spatial distribution and administrative functions were
reconfigured to promote shared resources, more flexible use of space
and increasingly standardised clinical environments.

2.3. Data collection

2.3.1. Survey

Data were collected through a questionnaire designed to evaluate the
impact of the transition to the ABC model. The survey was administered
at three time points: 3 months before relocation (T1), 6 months after
relocation (T2), and 18 months after relocation (T3). All employees were
invited to participate through Research Electronic Data Capture
(REDCap), a secure web-based data-collection system.

All employees at the outpatient hospital were eligible to participate
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Example of workspaces in the ABC model

B. Workstations in administrative areas

Administrative shared workspaces

Centralised
gntrance v v v v v ¥

Shared consultation rooms

Patient flow & waiting area

Activity-based care in the studied hospital

‘/ e s

check-in n Operamon theatre

Assigned rooms for consultation
and administrative work

_ sl f ’ '
3:’;21'_‘;::’& Patient and employee flow
wating area A A\ v . .
Assigned rooms for consultation * —HTF

and administrative work BT aressiandpRtant flow;

Example of a traditional hospital layout

Fig. 1. (Left) Schematic illustrations comparing a traditional hospital layout with the ABC design; (right) photographs of the ABC hospital. (Panels A and C:
photographs by the organisation; Panels B, D, E: photographs by Ulf Celander; Panel F: photograph by Lisa Arvidsson. All photographs are reproduced with
permission of the copyright holder(s).

T3

T2 - (T3) Non-respondents
n=29
(T2) Non-respondents
T1 n=36 .
e (T3) Respondents
n=7
- (T3) Non-respondents
n=24
(T2) Respondents
n=82

(T3) Respondents
Respondents = 118/195 ) n=58

Response rate = 61%

(T3) Non-respondents

n=28
(T2) New respondents
n=58

(T3) Respondents

n=30

Respondents = 140/216
Response rate = 65%
(T3) New respondents
n=45

Respondents = 140/230
Response rate = 61%

Fig. 2. Sankey diagram illustrating participant flow and response patterns across the study waves (T1-T3), showing transitions between response and non-response,
retention between waves and newly responding participants at follow-up. Numbers indicate counts of respondents and non-respondents at each time point, as well as
overall response rates.
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at each wave. The number of eligible employees was 195 at T1, 216 at
T2 and 230 at T3. Between T1 and T2, 42 employees left and 63 were
hired; between T2 and T3, 27 employees from the original T1 cohort and
14 newly hired employees left, while 55 additional employees were
recruited. Response rates were 61% (n = 118) at T1, 65% (n = 140) at T2
and 61% (n = 140) at T3. Because the workforce changed over the study
period, the sample constitutes an open cohort: some respondents were
employed only before or only after the relocation. Participant flow
across waves, including retention between waves and newly responding
participants at follow-up, is presented in Fig. 2.

The questionnaire combined newly developed items with questions
drawn from established work environment instruments. The overall aim
was to capture employees’ experiences of the physical work environ-
ment and psychosocial working conditions, as well as aspects of stress
and recovery. Items were answered on Likert-type scales with graded
response options (e.g. from very good to very bad, agree to disagree, or
satisfied to dissatisfied). The full set of survey questions used in this
study is presented in Appendix A, Table Al.

Perceptions of task—environment alignment were assessed using five
single items, each addressing a distinct aspect of the alignment between
work tasks and the physical environment. Three items were developed
for this study, following the approach used by Sirola et al. (2023) to
assess perceived office support for different task types. Where the in-
strument addresses work carried out independently as a single category,
we distinguished individual routine work from concentration-
demanding work and added an item on direct patient work to reflect
the clinical setting. A fourth item concerned support for cooperation
(Brennan et al., 2002; Sirola et al., 2023), and a fifth overall satisfaction
with the workplace design (Pettersson-Stromback et al., 2018).

Psychosocial work environment was measured using selected di-
mensions from the Copenhagen Psychosocial Questionnaire (COPSOQ
III) (Berthelsen et al., 2020). Drawing on expertise in both activity-based
working and the psychosocial work environment, the research group
selected dimensions expected to be affected by the transition, covering
the organisation and distribution of work tasks, opportunities for in-
fluence and control, role-related conditions, access to information, so-
cial relations at work, and employees’ perceived ability to perform work
of satisfactory quality. The included dimensions covered quantitative
demands, influence at work, variation at work, predictability, role
clarity, role conflicts, sense of community at work and perceived quality
of work, and all items of each dimension were used, following the
Swedish standard version of COPSOQ III. Single-item measures of
referral intentions (would you recommend other people to apply for a
position at your workplace?) and overall job satisfaction (how pleased
are you with your job as a whole, everything taken into consideration?),
each drawn from a longer COPSOQ subscale, were also included. One
question about collaboration with other departments (at my workplace,
we have effective collaboration with other departments) was added
(SKR, 2023). Perceived stress (Lindstrom et al., 2000) and recovery were
assessed using items derived from the General Nordic Questionnaire for
Psychological and Social Factors (QPS) at Work (Ahlborg et al., 2006).

Demographic and occupational information collected at each wave
included age, gender, clinic affiliation, professional role, managerial
responsibility and extent of direct patient contact.

2.3.2. Turnover and sick leave

Turnover and sick leave data were assessed using administrative
records from the study hospital. Turnover was defined as the monthly
number of employees leaving the outpatient hospital and was stratified
by profession and clinic type. Sick leave was measured as total sick-leave
hours per month and was stratified by profession and clinic type. While
sickness absence is commonly reported in days, occupational health
research has argued for rate-based measures derived from payroll data,
expressing lost work time relative to expected working time (Hill et al.,
2008). Records of contracted working time, comprising monthly
employee counts by band, were obtained for the same period and used to
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express sickness absence as a proportion of scheduled working time.

The data covered the 13 months before and 13 months after the
relocation. The four months during which the relocation took place
(December 2023 to March 2024) were excluded to ensure stable pre-
and post-relocation periods.

2.4. Ethical considerations

The study was reviewed and approved by the Swedish Ethical Re-
view Authority (Ref. no. 2023-03119-01). All participants received
written study information and provided informed consent prior to
participation. Participation was voluntary, and respondents could dis-
continue participation at any stage. Given the collection of work envi-
ronment and health-related data, special attention was paid to data
protection. Responses were linked across the three waves using partic-
ipant identifiers. To protect confidentiality, survey responses were
analysed and reported only at group level, to prevent identification of
individual participants. Administrative records of sickness absence and
turnover were obtained from the study hospital in aggregated form and
contained no individually identifiable information. Research data were
accessible only to authorised members of the research team. Technical
and organisational safeguards were implemented in accordance with the
General Data Protection Regulation (GDPR).

2.5. Data analysis

2.5.1. Survey analysis

Descriptive statistics (frequencies and percentages) were calculated
to summarise participant characteristics at each measurement point.

Professional roles were classified using the Swedish Standard Clas-
sification of Occupations (SSYK) (Statistics Sweden, 2012) as the un-
derlying framework. Based on this structure, we defined four categories:
physicians (e.g. specialist physician); registered nurses (e.g. registered
nurse, midwife, specialist nurse); assistant nurses and other licensed
care occupations (OCs) (e.g. occupational therapist, medical social
worker, psychologist/neuropsychologist, physiotherapist); and admin-
istrative employees (e.g. office clerk, receptionist, telephone operator,
healthcare administrative secretary/medical secretary). Although
distinguished within SSYK, the assistant nurses and OC subgroups were
combined into a single category for statistical comparisons due to small
sample sizes. This approach allowed us to follow the Swedish Standard
structure while ensuring that each category included enough re-
spondents for reliable analysis. Clinic type (consultation-based vs. sur-
gical/radiology) was defined a priori according to the design solutions
described in Table 1, which correspond to differences in task structure
between consultation-based and procedural work.

Task—environment alignment items were analysed individually, and
no composite score was computed; Spearman inter-item correlations
between the five items at each measurement occasion are reported in
Appendix C, Table C1. Psychosocial work environment indices were
calculated as the mean of their respective items when at least half of the
items were completed and were set to ‘missing’ otherwise. All outcomes
were analysed as continuous variables, with higher scores indicating
more positive assessments. Internal consistency was acceptable to good
across subscales and measurement occasions (« = 0.67 to 0.93), with the
lowest value observed for influence at work at T3 (Appendix C,
Table C2).

Changes over time were analysed using generalised least-squares
(GLS) models for repeated measures. Time (T1, T2, T3) was treated as
a categorical variable to allow for non-linear change across measure-
ment occasions. An unstructured covariance matrix was specified to
model the within-person correlation across repeated measurements.
Estimated marginal means (EMMs) with 95% confidence intervals (CIs)
were derived from all models and used for interpretation and graphical
presentation. Type III tests of fixed effects were used to assess main and
interaction effects.
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In the primary analyses, overall changes over time in the full sample
were examined. To assess whether trajectories differed between groups,
models including professional role (physicians, registered nurses, as-
sistant nurses and OCs, and administrative employees) and clinic type
(consultation-based vs. surgical/radiology) were estimated, together
with Time x Group interaction terms. Statistically significant interac-
tion effects were followed by pairwise comparisons within groups.
Omnibus GLS tests are reported in Appendix B.

Missing data were handled under the assumption of missing at
random (MAR), which is accommodated within the GLS framework
using maximum likelihood estimation. All respondents were included in
the models regardless of how many measurement occasions they
contributed; no minimum number of observations was required. In total,
221 individuals responded on at least one occasion, contributing 398
observations. All statistical tests were two-tailed and conducted at a 5%
significance level.

2.5.2. Turnover and sick leave analysis

Turnover was calculated as the percentage of employees leaving the
organisation per month. Effect estimates for turnover are therefore
expressed in percentage points. Sick leave was analysed separately for
short-term (1-14 days) and long-term (15 or more days) absence,
expressed as the percentage of scheduled working time lost. Scheduled
working time was calculated for each work unit, profession and month
as the number of employees in each band of contracted working time,
weighted by the midpoint of that band, multiplied by eight hours and by
the number of working days in the month. Employees registered as
employed but not in service were excluded from both the numerator and
the denominator. Absence hours are registered in proportion to con-
tracted time, such that an employee contracted at 50 percent who is
absent for a full day is recorded as four hours rather than eight. Absence
hours and scheduled hours were summed separately before the ratio was
formed, and profession-months in which no absence was recorded were
treated as zero. Effect estimates for sick leave are therefore expressed in
percentage points. All outcomes were modelled at the monthly level. In
addition to the full-sample analyses, turnover and sick leave were
examined separately by professional role (physician, registered nurse,
assistant nurses and OCs, administrative employees) and clinic type
(consultation-based vs. surgical/radiology). These stratified analyses
followed the same modelling structure as the full-sample models.

For all outcomes, segmented interrupted time-series (ITS) regression
was used to estimate (1) the pre-relocation trend, (2) the immediate
level change at relocation and (3) the post-relocation trend. Data
covered the 13 months preceding and the 13 months following reloca-
tion. The four months during which the relocation took place (December
2023 to March 2024) were excluded, giving 26 monthly observations.
Time was defined as a continuous month index, coded across the two
segments so that the excluded months did not enter the series, and
separate slope terms were estimated for the pre- and post-relocation
periods. Differences between pre- and post-relocation trends were
formally assessed using an interaction term representing change in slope
after relocation. Post-relocation trends were calculated as the sum of the
pre-relocation trend and the estimated change in slope, and the statis-
tical significance of trend differences was assessed using the slope-
change term.

Interrupted time-series models were estimated using generalised
least squares with a first-order autoregressive [AR(1)] error structure to
account for serial dependence among monthly observations. Statistical
significance was defined as p < 0.05. Given the number of models
estimated across outcomes and strata, results are interpreted with an
emphasis on consistency of patterns rather than isolated statistically
significant findings. Effect estimates are reported as absolute changes in
outcome level at the relocation point and as monthly changes in trends,
expressed as percentage points for both turnover and sick leave, with
corresponding 95% CIs.

All analyses were performed using IBM SPSS Statistics version 28 for
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Windows (IBM Corp., Armonk, NY, USA).
3. Results
3.1. Participant characteristics

AtT1, 118 of 195 eligible employees responded (61%). At T2, 140 of
216 eligible employees participated (65%), including 82 returning re-
spondents from T1 and 58 newcomers. At T3, 140 of 230 eligible em-
ployees responded (61%), with 58 individuals completing all three
waves. Fig. 2 illustrates the participant flow and response patterns
across the study waves (T1-T3).

Participant characteristics at each measurement point are presented
in Table 2. Across all time points, most respondents were females (76%—
81%); most were registered nurses (50%-57%), followed by physicians
(13%-17%) and other professional groups (21%-24%). The age distri-
bution was relatively stable over time, with the largest proportion aged
40-59 years. Approximately 14%-16% reported holding a managerial
position. Most participants worked in consultation-based clinics (59%-—
63%), while 26%-31% worked in surgical or radiology clinics. The
distribution of direct patient contact was similar across time points, with
the largest proportion reporting more than 6 h per day.

3.2. Changes over time in the full sample

3.2.1. Task-environment alignment

Statistically significant time effects were observed across all items of
the task-environment alignment in the full sample (all p < 0.05 ;
Fig. 3A), characterised by an initial decline following relocation: ratings
of workplace design and support for individual routine work decreased
at the first follow-up and remained significantly lower than baseline at
T3 (all adjusted p < 0.05). In contrast, perceived support for direct pa-
tient work and co-operation declined between T1 and T2 (all adjusted
P < 0.05) but did not differ significantly from baseline at T3. A different

Table 2
Distribution of participant characteristics across the study waves (T1-T3).
Characteristics T1 T2 T3
(n=118) (n=140) (n = 140)
n (%) n (%) n (%)
Gender
Female 95 (81%) 106 107
(76%) (76%)
Male 9 (8%) 11 (8%) 12 (9%)
Prefer not to answer 4 (3%) 7 (5%) 11 (8%)
Age group, years
18-29 4 (3%) 4 (3%) 1 (1%)
30-39 11 (9%) 10 (7%) 11 (8%)
40-49 31 (26%) 32 (23%) 32 (23%)
50-59 38 (32%) 48 (34%) 48 (34%)
>60 22 (19%) 24 (17%) 26 (19%)
Prefer not to answer 12 (10%) 22 (16%) 22 (16%)
Managerial position
Has managerial role 17 (14%) 22 (16%) 20 (14%)
Professional role
Physician 15 (13%) 21 (15%) 24 (17%)
Registered nurse 46 (39%) 49 (35%) 56 (40%)
Assistant nurses and other licensed care 29 (25%) 34 (24%) 26 (19%)
occupations (OCs)
Administrative employee 20 (17%) 19 (14%) 18 (13%)
Direct patient contact per day, hours
<2 24 (20%) 24 (17%) 31 (22%)
2-6 34 (29%) 47 (34%) 42 (30%)
>6 53 (45%) 54 (39%) 53 (38%)
Clinic type
Consultation-based clinics 70 (59%) 88 (63%) 82 (59%)
Surgical/radiology clinics 34 (29%) 37 (26%) 44 (31%)

Note. Data were collected in three waves: approximately 3 months before the
relocation in 2023 (T1), at 6 months after relocation (T2) and at 18 months after
relocation (T3).
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pattern was observed for support for concentration-demanding work,
where the significant decline relative to baseline emerged primarily at
T3 (adjusted p = 0.028).

3.2.2. Psychosocial work environment

Statistically significant time effects were observed for multiple psy-
chosocial work environment outcomes (all p < 0.05; Fig. 3B). Ratings for
referral intentions, quality of work and overall job satisfaction followed
a consistent pattern characterised by a significant decline from baseline
to the first follow-up (adjusted all p < 0.05), with ratings remaining
significantly lower than baseline at T3 (all adjusted p < 0.05) and no
statistically significant change between follow-ups. In contrast, ratings
of role conflict showed a temporary change, with a significant decline
between T1 and T2 (adjusted p = 0.021) but no significant differences
thereafter. A different trajectory was observed for role clarity ratings,
which increased over time, with significant improvements between T2
and T3 (adjusted p = 0.009) and T1 and T3 (adjusted p = 0.015). No
statistically significant time effects were found for quantitative de-
mands, influence at work, variation at work, predictability, social
community at work and collaboration with other departments.

3.2.3. Self-reported health
Statistically significant time effects were observed for feeling rested

after days off and perceived stress (all p < 0.05; Fig. 3C). For feeling
rested after days off, ratings decreased from T1 to T2 (adjusted
p = 0.003) and remained lower than baseline at T3 (adjusted p < 0.001),
with no significant change between T2 and T3. A similar pattern was
found for perceived stress, with ratings worsening from T1 to T2
(adjusted p = 0.008) and no subsequent recovery at T3. In contrast, no
significant changes over time were observed for ability to mentally
detach from work during free time or having energy left after work.

3.3. Changes over time by professional roles

3.3.1. Task-environment alignment

Statistically significant Time x Professional role interactions were
observed for most items of the task-environment alignment (all
p < 0.05; Fig. 4), except for workplace support for co-operation
(p = 0.107). Physicians showed consistent declines across most items,
with ratings of workplace design, as well as support for concentration-
demanding work, routine individual work and direct patient work,
significantly decreasing at the first follow-up and not returning to
baseline levels (all adjusted p < 0.05). A similar pattern was observed
among administrative employees, with a significant decline from base-
line to the first follow-up and no recovery at T3 for workplace design,
concentration-demanding work, and routine individual work (all
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adjusted p < 0.05); however, no statistically significant changes were
detected for direct patient work. In contrast, registered nurses showed
greater stability over time. Ratings of workplace design, as well as
support for concentration-demanding work and routine individual
work, did not change significantly, while perceived support for direct
patient work increased between T2 and T3 (adjusted p < 0.05). Assistant
nurses and other OCs also showed stable ratings across all dimensions,
with no significant changes over time.

3.3.2. Psychosocial work environment

No statistically significant Time x Professional role interactions were
observed for any psychosocial work environment outcome, indicating
that the trajectories over time were comparable across physicians,
registered nurses, assistant nurses and OCs, and administrative em-
ployees (Fig. 5).

3.3.3. Self-reported health

No statistically significant Time x Professional role interactions were
found for any of the self-reported health outcomes, suggesting that the
patterns over time were similar across physicians, registered nurses,
assistant nurses and OCs, and administrative employees (Fig. 6).

3.4. Changes over time by clinic types

3.4.1. Task—environment alignment

Statistically significant Time x Clinic type interactions were
observed for all task-environment alignment items (all p < 0.05; Fig. 7).
Consultation-based clinics showed consistent declines across all items,
with ratings of workplace design, as well as support for concentration-
demanding work, routine individual work, co-operation and direct pa-
tient work, significantly decreasing at the first follow-up and not
returning to baseline levels (all adjusted p < 0.05). In surgical/radiology
clinics, the pattern was generally the opposite: satisfaction with work-
place design increased over time (adjusted p = 0.043), and perceived
support for concentration-demanding work improved at the first follow-
up (adjusted p = 0.025) and remained stable at T3. For the remaining
items, no statistically significant differences were found.

3.4.2. Psychosocial work environment

Across clinic types, most psychosocial work environment dimensions
showed no statistically significant Time x Clinic type interaction effects
(Fig. 8 ), except for predictability and influence at work (all p < 0.05).
For predictability, ratings showed a statistically significant increase
from T2 to T3 in surgical/radiology clinics (adjusted p = 0.002),
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whereas no significant changes were observed in consultation-based
clinics. In contrast, although the overall interaction for influence at
work was statistically significant, none of the Bonferroni-adjusted
pairwise comparisons reached significance, suggesting that the effect
was small and not attributable to a specific time-point contrast.

3.4.3. Self-reported health

Statistically significant Time x Clinic type interactions were found
only for the ability to mentally detach from work during free time
(p =0.012; Fig. 9). Within surgical/radiology clinics, ratings increased
significantly from T2 to T3 (adjusted p = 0.009). No significant in-
teractions were observed for feeling rested after days off, experience of
stress or having energy left after work.

3.5. Organisational outcomes
3.5.1. Turnover

Across the full sample, turnover showed no statistically significant
changes in trends or levels associated with the relocation (Table 3). By

professional roles, turnover remained largely stable, except for physi-
cians, who demonstrated a statistically significant declining pre-
relocation trend (f = — 0.40 percentage points per month, 95% CI
—0.66 to — 0.14) that remained unchanged following the relocation. No
statistically significant changes in level or trend were observed for other
professional roles (Table 3).

By clinic type, turnover showed no statistically significant changes in
trends associated with the relocation. However, consultation-based
clinics exhibited a statistically significant immediate decrease in turn-
over at the time of relocation (f = — 2.92 percentage points,
95% CI—-5.19 to —0.64), whereas no such level change was observed in
surgical/radiology clinics (Table 3).

3.5.2. Sick leave

Across the full sample, neither short- nor long-term sick leave
showed statistically significant changes in trends or levels associated
with the relocation (Table 4). For short-term sick leave, the increase in
trend following relocation did not reach statistical significance (f = 0.21
percentage points per month, 95% CI —0.06 to 0.48), yielding a post-



M. Forooraghi et al.

Physicians
..... T1 T2 esssecess T3
Experience of
stress
4
”»
347
Ability to ,(2" '-}.\
mentally detach /,-'.1 '-}} Energy left after
from work during \\ /' work
free time N 7';
\'< .;-,

Feeling rested
after days off

Assistant nurses and OCs

Experience of
stress

4 4N
25N
SN

Ability to
mentally detach
from work during

free time

Energy left after
work

Feeling rested
after days off

Safety Science 206 (2027) 107526

Registered nurses
T2

Experience of
stress

Ability to
mentally detach 1 Energy left after
from work during N # work
free time A & %
N,
s 4
Nes7
N7
Feeling rested
after days off
Administrative employees
..... T1 T2 secceeese T3
Experience of
stress
5
4
3 M
N\
Ability to ,..2“' e
mentally detach <_/,-/" 1 ‘*g’ Energy left after
from work {'{. & work
during free time N Il
Na
S

Feeling rested
after days off

Fig. 6. Self-reported health ratings across study waves (T1-T3) for physicians, registered nurses, assistant nurses and OCs, and administrative employees. Values
represent estimated marginal means from GLS models. The dashed blue line indicates T1, solid yellow line T2 and dotted red line T3. Higher values indicate more
positive assessments (range 1-5). Note. OCs = other licensed care occupations. Asterisks indicate at least one statistically significant pairwise difference between
time points within professional roles (p < 0.05). Omnibus GLS tests are reported in Appendix B, Table B6. (For interpretation of the references to colour in this figure

legend, the reader is referred to the web version of this article.)

relocation trend of 0.15 percentage points per month. For long-term sick
leave, the increasing pre-relocation trend and the subsequent decrease
in trend were likewise non-significant, resulting in a post-relocation
trend of —0.05 percentage points per month.

Across professional roles, short-term sick leave increased signifi-
cantly in trend for physicians (p = 0.23 percentage points per month,
95% CI 0.06 to 0.40) and registered nurses (p = 0.32 percentage points
per month, 95% CI 0.08 to 0.56) relative to their pre-relocation trends,
yielding post-relocation trends of 0.14 and 0.16 percentage points per
month respectively. Administrative employees showed a statistically
significant immediate level increase of 3.28 percentage points (95% CI
1.27 to 5.28) without a corresponding change in trend, and no statisti-
cally significant changes were observed for assistant nurses and OCs
(Table 4).

For long-term sick leave, assistant nurses and OCs showed a statis-
tically significant increase in trend of 0.60 percentage points per month
(95% CI 0.28 to 0.92) relative to a declining pre-relocation trend
(B = — 0.22 percentage points per month, 95% CI —0.44 to 0.00,
p = 0.050), yielding a post-relocation trend of 0.38 percentage points
per month. Administrative employees showed a statistically significant
immediate level increase of 5.96 percentage points (95% CI 0.17 to
11.74), although the width of this interval indicates considerable
imprecision. Among registered nurses, the decrease in trend approached
but did not reach statistical significance (p = — 0.35 percentage points

10

per month, 95% CI —0.71 to 0.00, p = 0.051). No statistically significant
changes were observed for physicians.

Across clinic types, short-term sick leave showed no statistically
significant changes in trends or levels associated with the relocation in
consultation-based settings, whereas surgical and radiology clinics
demonstrated a statistically significant decreasing trend prior to relo-
cation (f = — 0.24 percentage points per month, 95% CI —0.43 to
—0.06) which increased significantly by 0.40 percentage points per
month (95% CI 0.14 to 0.65) following relocation, yielding a post-
relocation trend of 0.15 percentage points per month (Table 4). For
long-term sick leave, consultation-based clinics demonstrated a statis-
tically significant increasing pre-relocation trend (f = 0.22 percentage
points per month, 95% CI 0.02 to 0.41) which did not continue after
relocation, resulting in a post-relocation trend of 0.06 percentage points
per month, although the change in slope did not reach statistical sig-
nificance (p = — 0.16, 95% CI —0.45 to 0.13). No statistically significant
changes in trends or levels were observed in surgical and radiology
clinics.

4. Discussion
To our knowledge, this is among the first longitudinal studies to

investigate the consequences of implementing the ABC model in an
outpatient hospital in terms of employees’ experiences of
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task—environment alignment and psychosocial work environment, self-
reported health, turnover and sick leave. The consequences of the hos-
pital’s transition to ABC were not uniform but varied across clinic types
and professional roles — a differential pattern that constitutes the most
theoretically consequential finding for understanding system-level
occupational health and safety implications. While the full sample
showed overall declines in perceived task—environment alignment, these
aggregate patterns obscured the marked divergence between clinic type
and professional groups, which is discussed more fully in the following
sections. Consistent with evidence documenting the negative effects of
ABC transitions on employee experience (Harjunheimo & Peteri, 2024;
Sirola et al., 2024), the findings extend this evidence base by demon-
strating that the consequences of ABC depend on how well the new
spatial designs align with the task demands and workflow structures of
specific settings and roles, highlighting task—-environment alignment as
a mechanism linking spatial design to occupational health and safety
risks.

11

A key finding is the divergence between clinic types: while surgical
and radiology clinics remained stable or improved following the relo-
cation, consultation-based clinics showed sustained, unrecovered
deterioration across all task-environment alignment items. In surgical
and radiology settings, the layout consolidated peri-procedural areas
and improved spatial sequencing, which may have supported co-
ordination. Conversely, consultation-based clinics replaced specialised
assigned rooms with shared generic consultation rooms and mobile
carts, potentially disrupting the fit between the physical environment
and existing task demands — a misalignment that the SEIPS model
identifies as a direct source of performance obstacles in clinical work
systems (Carayon et al., 2006). This shift appears to have required
healthcare employees to repeatedly reconstruct the conditions for pa-
tient encounters, which may create recurrent demands rooted in a lack
of spatial consistency. Given that direct patient work is externally
scheduled and constrained by clinical requirements, it lacks the flexi-
bility central to ABC principles. The divergent trajectories shown by
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Table 3
Interrupted time-series estimates with 95% CIs for turnover across the full sample, professional roles and clinic types.
Group Pre-relocation trend (pp/month; 95% P Level change at relocation P Post-relocation trend (pp/month; 95% P
CI) value (pp; 95% CI) value CI) value
Full sample 0.05 (—0.07 to 0.17) 0.44 —1.37 (—2.76 to — 0.03) 0.053 0.06 (—0.16 to 0.27) NA
Professional roles
Physicians —0.40 (—0.66 to — 0.14)* 0.015 3.89 (—0.98 to 8.75) 0.152 —0.27 (—0.85 to 0.31) NA
Registered nurses 0.04 (—0.21 to 0.29) 0.725 0.20 (—2.06 to 2.46) 0.865 —0.09 (—0.48 to 0.30) NA
Assistant nurses and OCs 0.04 (—0.09 to 0.16) 0.589 —0.83 (—2.29 to 0.63) 0.284 0.06 (—0.17 to 0.28) NA
Administrative —1.62 (—10.32 to 7.08) 0.733 —26.45 (—120.12 to 67.22) 0.609 1.48 (—16.38 to 19.34) NA
employees 4
Clinic types
Consultation-based 0.10 (—0.11 to 0.31) 0.356 —2.92 (—5.19 to —0.64)* 0.022 0.17 (—0.20 to 0.53) NA
Surgical/radiology 0.32 (—0.06 to 0.70) 0.121 —3.26 (—7.84 to 1.31) 0.094 —0.08 (—0.67 to 0.52) NA

Note. OCs = other licensed care occupations. Statistical analyses were conducted using segmented interrupted time—series regression to estimate pre-relocation trends,
immediate level changes at relocation and post-relocation trends. Effect estimates are reported as absolute changes in turnover, expressed as percentage points (pp) for
level changes at the relocation point and as monthly changes in percentage points for trends, with 95% Cls. Post-relocation trends were calculated as the sum of the
pre-relocation trend and the estimated change in slope; statistical significance of trend differences was assessed using the slope-change term. *p < 0.05.

@ The 95% CI for administrative employees’ level change (—120.12 to 67.22 pp) exceeds the mathematically possible range for a percentage-point change, indicating
a highly unstable estimate driven by the small subgroup size (n ~ 18-20) combined with monthly-level modelling; this estimate should not be interpreted as a precise
effect.

Table 4
Interrupted time-series estimates with 95% CIs for short- and long-term sick leave across the full sample, professional roles and clinic types.

Group Pre-relocation trend (pp/month) Level change at relocation (pp) Post-relocation trend (pp/month)
Short-term Long-term Short-term Long-term Short-term Long-term
Full sample —0.06 (—0.24, 0.12) 0.10 (—0.03, 0.22) 0.55 (-1.12, 2.23) 0.77 (-0.47, 2.01) 0.15 —0.05
Professional roles
Physicians —0.09 (-0.22, 0.03) 0.28 (—0.08, 0.64) 0.07 (-1.26, 1.40) 1.82(—1.88, 5.52) 0.14* —0.06
Registered nurses —0.16 (—0.33, 0.02) 0.08 (—0.16, 0.32) 0.57 (—1.29, 2.42) 0.66 (—1.81, 3.12) 0.16* -0.27
Assistant nurses and OCs —0.10 (—0.45, 0.25) —0.22 (—0.44, 0.00) 0.95 (—2.54, 4.44) —1.18 (-3.49, 1.14) 0.12 0.38*
Administrative employees 0.14 (-0.05, 0.33) 0.35 (-0.31, 1.01) 3.28 (1.27, 5.28)** 5.96 (0.17, 11.74)* 0.01 -0.12
Clinic types
Consultation-based —0.02 (-0.21, 0.18) 0.22 (0.02, 0.41)* 1.03 (-0.91, 2.97) —0.21 (—2.04, 1.63) 0.12 0.06
Surgical/radiology —0.24 (—0.43, —0.06)** —0.33 (—0.71, 0.06) —0.06 (—2.04, 1.91) 3.57 (-0.02, 7.17) 0.15%* —0.22

Note. OCs = other licensed care occupations; pp = percentage points. Sick leave is expressed as the percentage of scheduled working time lost to sickness absence.
Scheduled working time was calculated as the number of employees in each band of contracted working time, weighted by band midpoint, multiplied by eight hours
and by the number of working days in the month. Segmented interrupted time-series models were estimated using generalised least squares with a first-order
autoregressive [AR(1)] error structure; confidence intervals are Wald intervals. Post-relocation trends were calculated as the sum of the pre-relocation trend and
the estimated change in slope; statistical significance of trend differences was assessed using the slope-change term, and asterisks on post-relocation trends refer to that
term. *p < 0.05, **p < 0.01, ***p < 0.001.

consultation-based clinics and surgical and radiology clinics illustrate how outcomes depend on the alignment between spatial design and
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existing task structures. Integrated layouts can support workflow
coherence, while an incompatible design creates compounding mis-
alignments (Ozkaynak et al., 2022). This pattern is further reinforced by
the reported decline in perceived support for co-operation in
consultation-based clinics, suggesting that in cases where the spatial
misalignment was most severe, even interpersonally embedded tasks
were disrupted.

Professional role was found to moderate task-environment align-
ment outcomes but not psychosocial or health outcomes. Persistent
declines in task-environment alignment measures among physicians
and administrative employees contrasted with the relative stability of
registered nurses, assistant nurses and OCs — a pattern likely related to
differences in workflow structures. Physicians’ work tends to be
organised around stable consultation rooms as primary workspaces
(Sinsky et al., 2016), while nurses’ core tasks are more spatially
distributed across patient rooms, treatment spaces and shared clinical
areas (Hendrich et al., 2008). Hence, the structural disruption intro-
duced by shared activity-based workspaces may have been substantially
greater for physicians than for nurses, probably because their pre-
existing workflow was more spatially anchored. The absence of role-
based moderation in psychosocial and health outcomes suggests that
physical environment disruption may not have translated uniformly into
differential psychosocial consequences across groups.

Further elaborating the role-specific patterns, among physicians and
administrative employees, perceived support for routine individual
work declined persistently, with no recovery at T3. These findings are
consistent with the concept of meta-work: the preparatory and co-
ordinative labour associated with shared rooms, mobile storage and
unassigned workspaces that enables core clinical work but remains
largely invisible to performance metrics (Aroles et al., 2023; Harjun-
heimo & Peteri, 2024). In ABC, such labour might include locating
equipment via mobile carts, verifying room availability and re-
establishing spatial configurations prior to clinical tasks. This repeated
need to reconfigure work conditions would generate variability that
does not diminish over time, if the disruption lies in the structural design
of the workspace rather than in individual behaviour or skill deficits.
Behavioural adaptation may reduce the effort required for individual
episodes of reconfiguration but cannot eliminate the recurring demand
itself as long as the spatial conditions remain unchanged. These mech-
anisms are proposed as plausible explanations for the observed patterns
rather than as processes documented in the present study and warrant
direct investigation.

In this context, reduced support for concentration-demanding work
may reflect the cumulative demands associated with navigating unpre-
dictable environments, suggesting that the burden of spatial reorgan-
isation extends beyond co-ordination and routine work to the
attentional conditions required for clinical work. This has implications
beyond employee experience, as concentration underpins diagnostic
reasoning, medication management and clinical documentation, and
environmental conditions that undermine attentional capacity may
therefore affect care quality (Jin et al., 2023; Westbrook et al., 2010).
While direct comparison is limited, these findings echo patterns reported
in activity-based office settings, where shared and non-territorial envi-
ronments are consistently associated with reduced support for
concentration-intensive tasks (Engelen et al., 2019; Lauterbach & Borge,
2026; Marzban et al., 2023; Masoudinejad & Veitch, 2023).

Feeling rested after days off and perceived stress worsened persis-
tently across all professional groups and clinic types, with no corre-
sponding changes in energy after work, mental detachment or
quantitative demands. This pattern suggests that impaired recovery
capacity may have arisen from sustained compensatory effort rather
than from increased workload intensity, with the effects emerging pri-
marily during off-work recovery rather than as immediate in-work
exhaustion (Debus et al., 2014; van Hooff et al., 2007). The uniformity of
health effects across groups with substantially different physical envi-
ronment experiences suggests that the relocation and introduction of
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ABC, as well as the shared administrative infrastructure, generated re-
covery demands that were not limited to those whose core task envi-
ronments were most disrupted.

Several psychosocial dimensions remained stable over the observa-
tion period, including social community, collaboration with other de-
partments, quantitative demands, influence at work and predictability.
One plausible explanation is that established professional relationships
buffered the impact of physical environment changes, consistent with
evidence that social support resources can offset work-environment
demands and sustain engagement during transitions (Bakker & Demer-
outi, 2007; Sirola et al., 2024). However, an alternative interpretation
could be that transitional management attention may have produced
contingent rather than durable stability, as leadership support during
organisational change may buffer psychosocial outcomes in the short
term, while effects persist or emerge over longer time horizons (Flovik
et al., 2019). Yet not all psychosocial outcomes followed this stable
pattern.

Perceived quality of work in clinical settings reflects whether
healthcare employees feel that the conditions of their work adequately
support good patient care (Aiken et al., 2012). The sustained decline in
perceived quality suggests that the new environment did not meet this
standard. This is particularly concerning in healthcare, where poorer
work environments have been linked to lower patient safety and lower
quality of care, as well as job dissatisfaction among employees (Aiken
et al.,, 2012). The reported declining overall job satisfaction and
referral intentions reinforce this picture, signalling that the employees’
dissatisfaction extended beyond their daily work experience to their
broader identification with the organisation. These outcomes may
constitute early indicators of broader psychosocial strain not yet fully
manifested at 18 months, underscoring the need for longer follow-up in
evaluations of major spatial transitions.

The findings indicate a divergence between organisational outcomes,
with turnover remaining largely unchanged while sick leave reflects
more context-dependent responses within particular professional groups
and clinical settings following the relocation. This aligns with the
distinction between turnover as a distal withdrawal behaviour and sick
leave as a more proximal strain indicator. The stable turnover patterns
suggest that the relocation did not meaningfully alter the longer-term
processes underlying behavioural exit, which are primarily shaped by
core psychosocial working conditions that showed limited change in the
present study (Berthelsen et al., 2026). In contrast, the variation in sick
leave — particularly the increased absence among specific professional
groups and in particular clinical settings — points to more immediate and
context-dependent strain responses related to changes in workflows and
task demands, in line with prior research linking work-environment
characteristics to sickness absence (Nielsen & Knardahl, 2020; Pej-
tersen et al., 2011).

At the same time, these patterns are best understood as reflecting
different stages and dimensions of response to spatial change rather than
inconsistent findings. Proximal indicators such as sick leave may capture
strain emerging during early phases of adjustment, while turnover re-
flects more distal processes that unfold over longer time frames. The
partial decoupling between subjective assessments and behavioural
outcomes further suggests that different outcome measures respond to
system changes on distinct temporal trajectories (Platts et al., 2020).
Taken together, these findings highlight the multi-layered and tempo-
rally differentiated nature of occupational health and safety responses to
spatial redesign, where different indicators capture different thresholds
and phases of strain across roles and clinical contexts.

Taken together, the findings suggest that the consequences of spatial
redesign may extend beyond immediate changes in work experience to
encompass cognitive functioning, recovery processes and organisational
outcomes, operating across different time frames and levels of the work
system. Rather than yielding uniform effects, the ABC transition was
accompanied by context- and role-dependent misalignments, with
distinct but interrelated responses, ranging from disruption of everyday
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work practices to accumulated strain and selective behavioural out-
comes. These results underscore the importance of understanding
workplace design as a system-level intervention, where impacts on
occupational health and safety emerge through interacting mechanisms
and unfold over time.

4.1. Strengths and limitations

This study has several strengths. First, it was conducted in a real-
world hospital relocation context, enabling an examination of work-
place design change as experienced within everyday clinical practice
rather than under controlled experimental conditions. The detailed
documentation of architectural design and workflow changes provides
important contextual information that supports the interpretation of the
findings and contributes to post-occupancy knowledge about the ABC
model. Second, the longitudinal design, including measurement before
and up to 18 months after relocation, offers insight into temporal
adaptation processes that are rarely captured in evaluations of ABC.
Third, the study integrated employees’ experiences of the work envi-
ronment with organisational outcomes, enabling a triangulation of
experiential data with sick leave and turnover data as objective in-
dicators of workplace strain following the transition to ABC. Finally, this
study contributes empirical evidence on ABC in outpatient healthcare
settings and incorporates multiple professional groups and clinic types,
allowing an exploration of variation in responses to spatial change
across organisational and clinical contexts.

The findings should also be interpreted in light of several limitations.
First, because the relocation to new facilities and the implementation of
the ABC model occurred simultaneously, the observed changes reflect
the combined effect, and the contribution of the model as such cannot be
isolated.

Second, the absence of a comparison hospital means that temporal
confounding cannot be excluded. All participants were exposed to the
same external healthcare environment, and part of the observed dete-
rioration in well-being may reflect broader developments in the
healthcare sector rather than relocation-related effects. During the study
period, Swedish healthcare was characterised by workforce shortages,
high service demands associated with post-pandemic care backlogs,
economic pressures, and ongoing organisational restructuring related to
the transition towards more integrated models of care (Janlov et al.,
2023). Such factors may have contributed to the widespread increases
in stress and decreases in recovery observed across the sample.

The design nonetheless allows some distinction to be drawn. De-
velopments affecting all employees equally would be expected to pro-
duce uniform rather than differential change, and the analyses of
Time x Group interactions therefore help separate broad temporal de-
velopments from changes specific to particular occupational groups or
clinical settings. Applied to our own findings, perceived stress and re-
covery deteriorated uniformly across all groups and a systemic expla-
nation is hardest to rule out for these outcomes. The divergent
trajectories across clinic types are less readily explained in this way,
since both sector-wide conditions and the experience of relocation itself
were common to all groups, whereas the design solutions differed be-
tween parts of the building. This reasoning does not extend to organ-
isational changes affecting particular groups or clinics. No systematic
review of concurrent organisational developments at the study hospital
was undertaken, and we cannot exclude the possibility that changes
such as staffing policy revisions, leadership changes or budget adjust-
ments coincided with the relocation. The sick-leave findings should also
be interpreted with caution, as sickness absence is influenced by many
factors beyond the work environment and the administrative records do
not include reasons for absence.

A further limitation concerns the composition of the workforce.
While turnover rates remained stable, the ongoing staff replacement
meant that the workforce composition changed over time, and some
observed effects may reflect differences in who was employed rather
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than changes in behaviour. Although the responses across the time
points were sufficient for longitudinal analysis, the number of partici-
pants with repeated measurements was modest, which may have
reduced the statistical power, particularly in subgroup analyses.

Most outcomes were based on self-reported measures, which capture
experiential aspects of workplace design but do not reflect objective
performance, behavioural measures or patient outcomes. Importantly,
the study measured designed environments and how employees expe-
rienced them but not how the spaces were actually used in practice,
whether quiet zones were reliably accessible, whether employees
appropriated spaces for unintended purposes or whether workarounds
were developed that partially compensated for design inadequacies.
This gap between designed and actual space use is well documented in
qualitative research on ABC healthcare settings (Harjunheimo & Peteri,
2024) and represents an unmeasured source of variance that may have
influenced the outcome patterns observed. In addition, this study re-
flects a single hospital relocation involving a specific implementation of
ABC, and transferability to other healthcare settings or design solutions
should therefore be considered with caution. Future research would
benefit from multi-site designs and an integration of observational
methods and experience sampling alongside survey measurement to
capture actual space use patterns, and social network analysis would
allow the collaboration structures that spatial redesign reshapes to be
examined directly rather than through self-reported perceptions of co-
operation.

4.2. Implications for practice

The divergent outcomes across clinic types challenge the assumption
that flexible workspace principles can be applied uniformly across
clinical settings. In consultation-based outpatient care, replacing
specialty-configured rooms with shared generic spaces generated
persistent deterioration that remained unresolved across 18 months — a
pattern that standard ABC implementation frameworks do not antici-
pate. Preserving semi-dedicated consultation rooms alongside flexible
administrative areas would be a more differentiated approach that
warrants prospective evaluation.

This study’s findings indicate that pre-implementation assessment is
needed before applying ABC to clinical settings and that such assessment
should be role specific. Frameworks such as SEIPS provide a structured
basis for identifying where proposed spatial changes are likely to
generate work-system incoherence — and for which professional groups —
before such incoherence manifests.

For organisations already operating ABC in clinical settings, sus-
tained declines in job satisfaction and perceived work quality, regardless
of professions, should be treated as signals of structural misalignment
requiring intervention. Occupational health monitoring frameworks
should include role-specific indicators of spatial disruption. In health-
care settings already encountering workforce shortages, acting on these
signals early is a practical necessity.

5. Conclusion

The transition to ABC in the studied outpatient hospital was followed
by markedly different consequences depending on clinical setting and
professional role, with consultation-based clinics and spatially anchored
professional groups bearing the greatest and most persistent burden.
These differential patterns reflect the degree to which the redesigned
spatial system aligned with existing task demands and workflow struc-
tures — a finding that challenges the assumption that ABC operates
uniformly across a healthcare organisation. Sustained declines in
perceived quality of work, job satisfaction and recovery-related health
indicators, alongside context-dependent sick leave patterns, suggest that
spatial transitions accompanied by persistent task-environment
misalignment may be associated with occupational health and safety
concerns that extend beyond the immediate transition period and across
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multiple dimensions of employee and organisational functioning. While
longer follow-up and multi-site designs will be necessary to establish the
generalisability of these effects, this study provides longitudinal evi-
dence — with a pre-transition baseline rarely available in post-occupancy
research — that workplace design in healthcare operates as a system-level
intervention whose occupational health and safety implications appear
closely related to the coherence between spatial design and the task
demands of the clinical settings it serves.
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