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A Study on the Effect of Unit Design for
Patient-Centered Care on Family Members
and Caregivers

- A Case Study of the Intensive Care Unit (ICU) for Patient-Centered Care
in the United States
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Abstract

Purpose: The main objective of this paper is, to evaluate the unit design for patient-centered care
and to draw lessons-learned for further improvement. Methods: This study conducted a case study
of the intensive care unit, designed to fulfill patient-centered care in the US. It evaluated the
effectiveness of the unit by incorporating several study methods such as plan analyses, direct
observations through nursing tracking and behavior mapping, and focus group interviews. Results:
The major design decision made in this patient-centered unit was the use of patient rooms with
designated family areas and distributed nursing stations. Both design features appeared to be a
success on a variety of research metrics and outcomes. The study identified that the patient rooms
ultimately help family members to spent more time with their loved ones, which leads to increased
satisfaction of family members and nurses also report that they generally enjoy the distributed
nurses’ stations, which provide a comfortable environment to complete their regular lines of work
such as charting, monitoring patients, and collaborating with their colleagues. Implications: Certain
design features in intensive care units such as patient rooms with designated family areas and
distributed nursing stations could appropriately support hospitals to fulfill patient-centered care.

Keywords Patient-Centered Care, Intensive Care Unit, Physical Environment, Design Decision,
Communication
FH of XEHoE XS, SC2H =, CAEHE, QAL E
1. Introduction A& &l | E(patient-centered care)zt HX} {7119 M,
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A& A 9| 2 (patient-centered care) 7HEH2 0|0 30H0| Y
A2t XSHE|{H 21 QCHPlanetree, 2015).
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aketx{ol ojstol 21t 7|2F2l0] 7S £ o2 T o|70)

FH0| &= 2SS TF AotE = U= HFO|THE Y
T 2002). SHX|TF x[Z S0 HE O B2 A7 Aple] A
Zat 2EE ojzuprgat ojer 2AE ZFo| tho) M58
2 HOSAX St= B0l s0{LtL ATHMeyers et al,
2000). =&, O|AE 715t St A2 &AF 7I552 H=
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AL RS Oie = Qle A" A= B35 2EE &Y
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Kirk, 2002, Quan, 2006, Harris et al, 2006).
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2. Research Site and Method

2.1 The Hospital and the Critial Care Unit under
Investigation
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L. Overall Unit Layout

patient room
nurses’ station

. pod

support area

family area

III. Central Nurses' Station

Al

V. Distributed Nurses V. Common Family Area

Station (Pod)

[Figure 1] The Overall Unit Design and Related Spaces
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Ol CIXIQl Z=7|2H 2|z Tl o0 HAYZS O|HEH &
=2t 715 &2 ZOfSH0] CIXpQl 117d(design process)0i| &
A7 O=9| mEMS X3 C|AtRlatEol| E3A|ZICE 0|2
ot 3oz o7l 8l SHXY/IJtEE2| mEH0| X0 £
= CARlez MER 3W HES0| X|o{R/LC}

2 oL SIXIEA HEQl 3W HE2 37| 57K F7te
= ¥

B3} QUCHFigure 1): 1) HAl(patient rooms), 2) &
Al 7

A

1t A (centralized nurses' stations), 3) 24HAl ZES A}
(distributed nurses' stations or pods), 4) 1 &fo| X| &St
=

(other support areas), 5) 7t&F &&&7tcommon family

areas).

2.2 Method of Research
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20| 7|Ete & ZES TESAAL SIACE AFEEOT o
Fage ohgat 2ok
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SCIxtele] SEdE HHE/JCL =M, 4tz A FH (nurse
tracking) 2 0|83t & 50| ZtZAfe| 9IX|, #5, 1
2|1 498 NS FHSIYCH, 2 UHBAE 6AZHY 5
30A|ZH SO 2HESHRACE AN, ASHE (behavior mapping)
S 0|85t0 ARXIE O|2| AgE SME ety ¥E
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™| 7|25QUCHBell et al., 1997, Cosco et al., 2010). O]
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3. Results

3.1 The Positive Feedback on Patient-Centered
Unit Design from Focus Group Interview

1) The Patient Rooms
SIS CIARRl 3W S0 7HY FEBX|=
N Bz & A= A 2t HHO|| 2 2HXpe| 7t=
= = (
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II. Family Area within
the Patient Room (on
the Left Side of the
Room)

I. Patient Room Layout

[Figure 2] Patient Room Design and Inside View
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2) The Common Family Area

w
=
0

ofn
rlo
JE

—
=

2
OH
ofo
N
B
H g
™o
o
=
iy
=°=*
_{
3Q
n 2
G
C
o
ot = oqr
o
OH
ofo
N

=)
rlo
pri=|
rlo
4y
[0 0

| }EHEA|LG BRE 0| af

I=F0}
=ot S¢S HSett= HoA =
a

RIS S0l
0|83ttt

—

2RE Y

fob min 1B ofn
do
rot
ofit

T
3Q
o
S
o
A
ot

- 1lo

T
ot

wr 00 Mo o
B> rr n

&
Im
ey
ol

2 K
-
[
ro
o

m

N
I
F
1
A
il
ro
o
Ok
N
=2
fim|
rot
=
>
I
QFI-

A

10
m
k=)
n
3Q
rir
i}
F
_m
djo
=11
N
_m
?a
Ir
op
ol
N
I H

fjo ™
2oy =
o
fin) 03
n's K
rr
1o lo
N
=

4 e

Mo ot >

Al, UFOIEE%IOIE, XPEW, Az
ChH

N
o
o
i

for
njo
> 4

> o
no0=
nz

—
s 9s Ul N

rob 0 Jm op rot
N
=t}

LI,
=
=

=
—
=

=

<2 rot of
= 9y e R
riok

Ral
Rl )
Ho
>
30
rIr
OH
N
H1
-
02 s\
k1
on H njo

A7} g AF
s 0l0F7| Lt
Ole} ML=
Ligtc

>
[> M o rot

|m

N
0z
Ot
jo =
(@]
[T

‘|>’ 0|-J
(o]
> 33
tip =
riot
Pal
N
nn
o A
bie]
N o

2

[
o

3) The Central Nurses' Station
3W HE9| ZA7tS A& (Central Nurses' Station)2
of k=0l m o o= JIAI40| SuElcts &
HACHFigure 3 JHQIE QI B ofL|2 ¥@Eo| 2R
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4) Distributed Nurses' Stations (Pods)

LtE (pods)2t E2|= 24t 2t A (distributed nursing
station)2 2702| HAOICH SHLHA BIX[E 22 M X0 o
MEX| 2tAt 2HHO| 7tsd & OfL2t ZtBAS2 O|XE At
MOl 22 QAKX MHA KIEE MALL XIZE Q3 =
StALE = CHE o|E2 TNt oA S L1 SHXf 8 71S
Stl= & CHYst 82 A0|1 AACHFigure 3).
SAHAO| H[8| THE(pods)= ZHSAFSO| ZERL K|
FEXFOIA| 74770 I X|St= 20| ZHsSHA| 5o 2t
| B2 E QITt A|ZIEH=0F 2R/ 7S e st A
FAl St & Z40[2t Of AR EHZborowsky et al.,

=1fe| 2IHF W8S «TEH /552 "0|9f
|

=

ﬁ_h-_lnuru

W oo
01)1»
fm

02
N0

—_

HU Jm min

rh i
mwt me
ya Tl
>t r|0|'

ofm >4
©
N
or
ot

N
o
fry
=)
=1
JH

&2 e CIXeI2 2tDAS0| & SHXOAN &2 HX|
UA BHCF(Nurses can keep an eye on patients with the pod

design).’d{ =8X¢Ql H3S =Ct

THEOf TS ZHSALS
Sito| QIE|HE LIRS HAY
ZTE|O (BRI BE
CHI like a computer nd tw
'IEO| X 20| 2Rt 255
7ER|E] 74| flet 2EQh 2= All% %01’“1#
upplies at the pod cut down on walking)" & =74
2 2EY = UA/UCL oHE, TE Us S OHE
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II. Supply Storages

IV. Paperwork and patient
care preparation

IlI. Patient Monitoring

[Figure 3] The Current Use of the Pod and Various
Nurse Activities
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3.2 The Positive Feedback on Patient-Centered
Unit Design from Behavior Mapping and
Nurse Tracking

HEHZ (behavior mapping) % ZtSAF F=X (nurse

S|
tracking) 59| AYREZ Soff F0{TI OO EIF SXtE
Aol HAC|Xtolo| ARl ZHE BIS{HLtE S E 7155
Zto] =ghE SREA HAM A2 dYo| BXIIEE
O EXtat A|ZH2 B UZS BESIYID, TtZAS £t
O A2t 2XpeF SAIEDRe| AES sl oSt
ASS & = AQULCH

1) Family Presence in Patient Rooms

HSO|E (behavior mapping) LIO|HE Ml 2 Zut,
SIXtO| 7ES0| XN E B2 AZtE Ao E HE A2
SN 3 (7am-7pm)0fl 24 Of 30=20f ot HA OJ2| A
2lE SME MEtN HSHHE BESIHM ARS0| /IXIE
HHo| 7|53t & 7589 #E IOIE1 =M% Zaf, B2
SIX7IES0| HAON AL, T 12F| 2HXte} 0
= 75E0| EE|ACE SRt 7r+/E2Xf%% EdHo=2

22%2| N|ZtE HHOoM ERion, dXN2s o Bt O &R
2 7ts80| =Lt LfstH HSHE (behavior mapping) Al
559 ZElO|HA| E2 5 2[5t S=0|A 20|= F&27t
X2 2HE0] JHSSHALD 71E St A=SO0|7HK| 2HESHA] =
AL Z, 2HEHO| 27IsUE WES O 7t50| AAE 7ts
40| ebz JIES2 M= O B2 AlZts HA0M B
WS 7H5d0| =L} Lok & 75HO| BEVIE 2ME S,
HoXoz th 0]¢(52%)2| 2HAS0| 753t eH AU
o, 715/E2Xtet Q|2 TIof Cgte| HIE= & 758 2& &
ot & 36812l Jt5/o| =Tl 7te| Chztt HAOM ot Ao
2 LIERGEL

2) Nurses' Locations within the Unit and
Family-Nurse Interactions in Patient Rooms

Nurse Tracking)
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sl 20 QUACHTable 2).

a 9| 7+2Af§° EFXP 75.’.; X|2(Direct Patient Care/
Contact)2 |8l 4A|Zt 052 31X(489%)E EUon, 48
28l Ct2 o|2FIT} CHl/CAMAESHE Z(Interaction with

Staff for Work) @ 2 1A|Zt 128 15X(144%)E, 4=/ =

At (Medicine/Supply Use)2 2 1A|7ZF 92 117(13.8%), 7|
A AFZ(Equipment Use)2 2 1A|ZF 22 12X(124%)E =LY

[Table 1] Nurses' Location During 24 Hours

Location Duration Proportion(%)
Pod 8:22:50 349
Patient Room 8:21:58 349
Nurses' Station 2:20:21 9.7
Hallways 1:41:38 7.1
Other 3:13:13 134
Total 24:00:00 100

[Table 2] Nurses' Activities in Patient Room

Activity in Patient Room Duration Proportion(%)

Direct Patient Care/Contact 4:05:31 489
Interaction with Staff for 19

Work 1:12:15 144

Medicine/Supply Use 1:09:11 13.8

Equipment Use 1:02:12 124
Interaction with £9.

Patient/Family 0:52:49 10.5

Total 8:21:58 100
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3) Nurses' Various Activities During the Shift
2t AF =X (Nurse Tracking) &t H|0|EHE 2Moijl=2H
AHE 2HBAIS0] B2 AIZIS BR ZOIM =HR0] Lt
LICE ZESAFS 0| 24A|2F & 16A|2F 4382(70%)S SHAF B Al
P IEO|AM A|ZtS EMODi(Table 1), & ZHAFA|ZEOl 304
22 F0 B 1274K| o|7 &s0f #0{5h= A0| BHEEIA
CHTable 3). 0|2 Ct2at ZCk 1) X ZH(Paperwork:), 2)
Ct2 o|ZRITO| o|AtAS(Interaction with Staff), 3) 2F2/%
Hl & A2 (Using Med/ Supply/ Equipment:), 4) QPXMIEM
= (Direct Care), 5) 70! &F(Personal), 6) £17I& Atot
CtL| 2o = dHE(Hunting and Gathering), 7) QPXf =[] =
1o O| Ak E(Interation with Patient and Family), 8) A&FH
LA (Computer), 9) XtE(Transfer), 10) T ZH(Phone
Calls), 11) &5 2(Nothing), 12) 21 2|(Other). Table 3= 0|2{
5 127}K| ZtSAFSES BAE A|7H0] B

2[ot0] BEo{F=1 ULt

2 A2t (Paperwork)O| 2F 30A|Zt
(181%)2 2t AFSO| 7HE 2B A7t % W= A= LIE
o, 1 =2 o|2X19| o|AtA E(Interaction with Staff)
of 5A|Zt 482 40%(16.5%), <4=/MH & A2 (Using
Med/Supply/Equipment)0f| 4A|7F 588 162(16.2%), 2tXAtZ!
X2 (Direct Care)0f 4A|ZF 238 1X(14.3%), 712X 82

=]

_l &Ilo AOE X'I

S5A|ZF 338 22=

(Personal)Oi| 3A|7 428 588(12.1%), SO17t2 AtojCtL|D
B o= #E(Hunting and Gathering)0f| 2A|ZF 2& 22K(6.6%),
SR 81 7p=EDNLe| O|AtAE(Interaction with Patient and
Family)of] 1A|Zt 178 192(4.2%), AFH ZH( Computer)01|
478 457X (2.6%), EtXt=E(Transfer)0f| 272 25%&(1.5%), &
3}(Phone Calls)0f] 218 5%&(1.1%), 2 2|(Other) Z=0j 1A|
ZF 3182 15X (%) E Elle Aoz ZEEACE

4) Interaction with Other Staff (Including Nurses)

FS A =X (Nurse Tracking) ZHEG|O|E O 2 M, o|F
Tl kO] OJAIASO| IIEOM HE AIZtEeE YojtEes &
g =+ 24NZHEOH QBT 7t OJAAS

(Interaction with Staff)2 SA|Zt 45 40%x ZEL|Q=G)|

UAEE.

(Table 3), O] & 40%™ 0| Zdh= 24|12 52 8% 7} IO
M YojLt HOE PHErE|QUCHTable 4 & 5). [H2O 2 S

MO A 1A|ZF 298 15% ==o+7+gAwo1|A1 318 55%, B
O A 305 40X SO TAL|QICH SHX|TH QoA AZES
=0|, e|=%lntel #& FEk QI 7O EH, TtE 7+e| AHZ|

7t #1 ot Zto] JhA|g0| WO o mEOAM CHE mR=0

e ZhSAfote] ZZEHOI 4B 0f2{e AHO|QICE 2t At
S2 Ot2 7tSASTe| S2M 0l A 50| TWRBIT ST AL
A A, 2Ol 25T £22 S3] AEFo|e} Bt
o o MZA M2 Eoi7to] SRS S SECt 127|0f 4
S Moz Soite AgS molsts A w3 it

[Table 4] Locations for Nurses' Interaction

Interaction with Staff Location Duration

Pod 2:05:08

[Table 3] Nurses' Activities During 30 Hours and 42 Patient Room 1:29:15

minutes Nurses' Station 0:31:55

Activity Duration Proportion(%) Hallway 0:33:40

Paperwork 5:33:22 181 Breakroom 0:24:22

Interaction with Staff 5:04:40 16.5
Using /M;l%Supply 4:58:16 16.2 [Table 5] Various Nurses' Activities in Pod

Direct Care 4:23:.01 143 Activity in Pod Duration
Personal 3:42:58 121 Paperwork 4:55:14
Hggi'ﬁ‘gﬂﬁgd 2:02:02 6.6 Interaction with Staff for Work 2:05:08
Other 13115 50 Other 1:12:05
Interaction with 1710 i Computer Use for Work 0:41:50
Patient/Family e : Drink/Food 0:23:40
Computer 0:47:45 2.6 Phone Call for Work 0:19:30
Nothing 0:32:55 1.8 Computer Use for Personal 0:12:45
Transfer 0:27:25 15 Medicine/Supply Use 0:12:15
Phone Call 0:21:05 11 Interaction with Staff for Personal 0:10:30
Total 30:42:05 100 Interaction with Family 0:07:15
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