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Architectural change was a major
feature of the twentieth-century
hospital. The rapid speed of .

medical research, in all fields, has ] B N B TRATATATE
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Design Options for different
patient rooms configuration

Sammy Ofer Heart Center
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The Correlations between the design of a patient room to the design of the medical unit, building and medical center

Patient Room
Configuration

l

Form Function Use(rs)

Ward size and configuration
Nurse station configuration
Support area location
Building Size

Walking distance
Procedures Dignity

Admissions Control

Supply distribution Stress

Building Facade Medicine distribution Safety

No. of floors Food distribution Mortality

No. of buildings Errors Length of stay
Hospital Urban Context Productivity Infection

Hospital sustainability Efficiency Social isolation
Environmental conditions: Orientation Patient satisfaction
Noise, smell, light, view Health care policy Staff satisfaction
context Public relations Visitors satisfaction
Flexibility

Cost

Privacy

PERFORMANCE INDICATORS DESIGN OPTIONS
_ c

Criteria

utilization of space

I""IIIII -

flexibility of use
procedure efficiency
users satisfaction
patient capacity
environmental cond.
walking distance
way finding

users safety

infection risk

initial capital cost

operating cost 1
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Analysis of interactions between staff, patients and visitors
in the units corridor (using human behavior simulation)

Analysis of the medical unit performance - Density and Noise
during patient check (using human behavior simulation)

Evaluation of design options demonstrates differences in the units performance
including the utilization of space, efficiency of procedures and users satisfaction.

Nirit Putievsky Pilosof, Prof. Yehuda E. Kalay, Prof. Jacob Yahav
Faculty of Architecture and Town Planning, Technion Israel Institute of Technology
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Design Options of Patient room Configuration in a Medical Unit

Hospitals are in constant change as
advances in all areas of healthcare -
scientific, operational, technological,
and social - necessitate frequent
changes in the hospital environment.
One of the most significant change in
hospitals in recent decades, which
reflects advances in healthcare, is the
transformation of patient rooms. The
basic component of the modern
hospital has shifted from multi-
patient to single-patient rooms;
transforming the concept of the
“Nightingale” open ward to private
rooms in inpatient units.

While following the change in patient
room standards in hospitals in the
United States and Europe, Israeli
hospitals have been striving to deal
with high rates of over-occupancy in
the winter, lack of medical personnel,
and insufficient funding. Accordingly,
the current recommendation of the
Israel Ministry of Health is to design
inpatient units with a variety of
patient room types - single, semi-
private, and multi-patient rooms -
with an option to add an extra bed to
most rooms in case of high
occupancy rates.

Although many studies have

evaluated thnqégdvantages and
isadVantages of single-patient
.ms':‘vgrsu-é multi-patient rooms

(ie. 1r‘1fg€ti'on rates, length of stay,
m'édi‘ci‘al";ﬁr'ors,'sense of isolation and
patient sgfgty), only a few have
evaludtld tha correlatiomrofithe- - —
patientfoom configuration 'vxith-the >
overall design and performance of

the inpatient unit.
-

o1 | # A case studly Of the Sammy Ofer
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ThE

‘yHeart Bui1d'|'r?§at the Tel Aviv Medical
Center, Israel,'"lemonstrates the need
to evaluate current inpatientunit
.Iéyeut of patient rooms(following

“_the JstaelMinistip-of Health

-twes) and to compare it to

future options for configuring
' ion method,

observation and expert interviews,
consists of analyzing the Form,
Function and the Use of the medical
unit. Simulating ‘what-if’ scenarios,
such as over-occupancy rates or new
medical procedures, illustrates how
each design option could support
future change.

The results suggest that different
configurations of patient rooms in a
medical unit afford different
opportunities and limitations for
space flexibility, process efficiency,
and user satisfaction. This method of
evaluating future scenarios could
promote design optimization,
collaboration among inter-
disciplinary members of the project
team and enhance knowledgeable
decision-making during the design
process and throughout the life-cycle
of the hospital.

This research was funded by the European Research Council (ERC) Grant
no 340753, and by the Azrieli Foundation.

The Technion Architecture Research Team includes: Kartikeya Date, Michal
Gath Morad, Lusi Morhayim, Davide Schaumann, Hadas Sopher, Einat Zinger
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Evaluating Design Options of a Family-Centered Inpatient Unit

Current hospital designs reflect the
transition from medical focus to a
patient and family-centered models
of care. Following concepts of
pediatric units, adult inpatient
medical units are designed to
provide designated spaces for the
constant presence of visitors and
family members.

Evidence-based design (EBD)
emphasizes the advantages of single-
patient rooms and communal areas
for patient and families’ relaxation
and recreation. While recognizing
the family as a source of support and
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Option A: inpatient unit with no day-room Option B: inpatient unit with central day-room
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comparative evaluation of the two
medical units illustrates the
consequences of these different
' lecisions. The research
s a simulation method to
and evaluate architectural
options. A digital model was
oped to integrate the units’ <
~ spatial environment, its procedures,
and users including patients_,/,_,s*té"ff
and family members. Based on
observations and interviews in the
existing inpatient units, patterns of
behavior were defined and _ N
iImplemented in the simulation
model.

Option A (No Dayroom) Option B (With Dayroom) Option A (No Dayroom) Option B (With Dayroom)

The results, illustrated by spatial data
maps, visualize the dynamic use of

. Space Medicine roo m Social work office +/- Day room Activities Users
the s pace an the Intluence ot the Nurse station Drug storage Conference roo m  (31) Patient beds Patient check (06) Doctors  ———
Patient rooms 1-12 Clean linen Support area (8) Dinning tables Medicine distribution (06) Nurses
. . Isolation rooms 1-2 Med supply room Staff kitchen (48) Visitor chairs Doctors meeting (36) Patients . —
d ay ro O m ’S I O Ca t I O n O n t h e u n ItS' Intermediate care unit Head Nurse office Administration (20) Medical Devices Administration work (20) Visitors

density, visibility, noise levels, people
flow, walking distances, and potential
for interactions between staff and

patient family members.

i Define Define
1 1 L Procedure | Collaboration of staff which KPI weights Pr(?c'edure
A comparative evaluation of the two peates - e

design options demonstrates the

correlations between the design and
the desired model of family-centered
care in the inpatient unit.

Results
Key performance indicators (KPI)

Design Goals
Defined by stakeholders

Efficiency of operations

Reduce medical errors Density | _ users /m2

Space Flexibility of use

»

or change or change

Utilization

Experience

Patient anxiety Visibility of POI

Gath Morad, Lusi Morhayim, Davide Schaumann, Hadas Sopher, Einat Zinger Comparative analysis of the performance of the two units Evaluation process based on the stakeholders design goals

This research was funded by the European Research Council (ERC) Grant Interactions Staff & visitors
no 340753, and by the Azrieli Foundation.
The Technion Architecture Research Team includes: Kartikeya Date, Michal
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