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A Study on the Area Composition Analysis
of the National Designated Isolation Unit
Wards(NDIUs)

- Focused on the NDIU wards issued in 2016
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Abstract

Purpose: Since the facility guidelines for National Designated Isolation Unit wards(NDIUs) had been
edited since 2016, all hospital who want to expand or install NDIU should adapt the new guidelines.
Instead of providing area requirement, by the way, only essential or optional facility requirements
are suggested except patient bedroom in the guidelines. So, as analyze area and area composition
of the NDIUs, it could be expected that this study has a role as an area planing reference for not
only NDIU but also another airborne infection isolation room. Methods: For the area analysis, 18
sample hospitals are selected among 2016 year applicants. All rooms in NDIUs are grouped as
zones whether those are negative air pressurized or not and programed room or not. At the end,
area of the zones are summarized and analysed a relationship between area increase and bed
number by both correlation analysis and regression analysis. In addition, department usable and
gross area per bed, N/G ratio, G/N ratio, and average area ratio of each zone is calculated. Results:
First of all, rooms in none negative air pressurized zone of the NDIUs haven't shown a regular
installation so that only those in negative air pressurized zone are targeted for the area analysis.
Second of all, patient room unit(0.92) and support area(0.79), by correlation analysis, are correlated
with total net area. Patient room unit(0.94) and total net area(0.79) are also shown a correlation with
bed number. Department usable area(R?=0.63, y=36.278x + 102) and patient room unit
area(R?=0.89, y= 27.993x — 0.8924) has a relationship with bed number by regression analysis.
Average N/G is shown as 0.85 and G/N 1.36. Average area ratio of circulation, doffing area, patient
room unit, and support area are 25.4%, 9.1%, 50.9%, and 14.6% in order. Implications: This study
is a basic research for exploring the NDIUs guidelines to find resonable evidence to develop it for
its practical use. Still, it is possibly expected that the guideline is to be developed by post
occupancy evaluation in the area of where minimum requirement or facility grade needs to be
defined, and by further studies with various perspectives.

Keywords Infection, Airborne infection insolation room, National designated isolation unit,
infectious disease care facility
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1. Introduction

1.1 Background and Objective
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[Table 1] Facility guidelines for medical planning

Zone Guidelines Atk
cation
Negative air pressurized zone should be
Isolation | split from non-negative air pressurized
zone physically.
Secured individual way for transferred
) patient from ambulance to Al ward
Corridor (elevator may need if the ward places on
different level from ambulance drop-off).
Vestibule (minimum 4m’, 24m depth
) recommended).
Vestibule - —
Anti-room (minimum 4m’, 2.4m depth
recommended).
Donning/doffing room
Donni Secured individual entrance and exit of
onn.lng/ donning and doffing room
Doffing - -
Area Personal Protective Equipment(PPE)
storage.
Shower room near doffing room exit.
Si - MA
ingle patient room only.
Minimum net area 15m* (18m’
recommended). Minimum ceiling hight
Patient | 24m.
Room Unit | patient toilet (Directly connected from
patient room, sink and shower required,
bath tube is not allowed).
Keep square for patient room profile.
D Minimum opening wide 1.2m for major
oor
entrance door.
Window Window in patient room for outdoor
view.
NS, Working room.
Sterilization Room/ Soiled
Support | linen(divide soiled linen in/ sterilized
Area linen out)
Equipment Room.
Lab. opP
Note MA : Mandatory Room / OP : Optional Room
LUK ZHY2 2tXto| Z2|t oz Tlo| 2HEE 25t
YT HISYTAOE PRECL SYTAO|E HA O
Qo H7|ENE[Y, FHEZHY, HAMHO| {510 2FH
Soz 7IFEICL HSYTAS AuHoZ Lol 237}
Qe HERYoR ASAHOM U ABXABY 502
ZAEICH
WEEE = EX(Corridor)?t M™A!(Vestibule)2 A EICH
SEi o2 #AY SHES 2Este U2 YHOZ 3
Of MAS ST HIZYTRY EE SYO| T2 WY
El St Afojof EX|E|0 ZY Al 2 o] ©EE2 /Al P
QUEE BT} A7} EYSHe HAIO| BIXE 4m' Of4, 20|
24m =tH|0F Sl= 0|2 =, &Y Al 215 & A(interlocking)
o e A ZUEQ JHH ol XIFE FX| & SR AE
glMet ozl 2t HHESEI| I&o|ct

Jas
|0
=
HT

| < (Donning area)2 2252 &&= St

oz FMEH 4z QIFsio] oBTIol &

—

el;

fot
ru Jic
mo 12t i

oo

oo Borr g
Lt B oop
n
(@]

of op U
o
ot
o
_O'_I-
n o)
Hr
fot

rr

> Jﬁ

- 0P

M=

0

e A
>

T =

-I-|>t -

o &

o
>
0
rr
re
bl
fjo
ot
HL
Ot
rir

w2

o]

hols

o O
-

o
[0 14 o
Ot
al

m 0

|+ <(Doffing area)2 2=

m

10

n>

1=

=

10

>

Hu

o ox

or IL1q
HT
fot
T
um
10
>
M o
1o
HU

b
k=)
rio
Rl
Pl
iz
HR
rir
N
fot

>

i
Y
N Mo
;=
o

of MX
Pas
1o o ot 4

S
ﬂJE!ﬂ
ol I o2

SUBEN
e

n

N
In
i

30 19
nrrx
O

©
o
ol g
ikl
Ot
Iul
IS
u
rot
A
I
oy

>
e
lot
T

=2 m
10
N
N

M or H
Ot
H
f

o
p

AFRIAL

am 1o mn
16 16 1% 4o

>
X
g
N
for ML

fob fob x oL 4> kI oR i
d
pas
n

fo
0
_|T|_
um
19
>
N i o ok sy g
T
1

rig
mot T
Ot
rir
A
—_—

m

>
>
fo
m
rr
>

O N
oF
0z
>
2
i
[e]

1 HU
_C')_I-
[l
O w
o
rc
> H
mjn
=
v
Of
e
rg
il
mjo
-1
0x
el
o
Ot
rir
P
o
o
mu

rig
Pl
10
to
o3
nx

o O

|(Patient room unit)2 HA HA
EICL1) ASAE 7|&2 H5H <t
|

1l

2
>
0X O

ot

ot

BIXIO| AR B XA 15mE H

O QXIEIZLE HESH $7|AlA

ST

o
Ay
oF
0

mo Kkl
M
bR o

o
o A
B o & og T ox © X >

al
M
oo
18

N

.|

[

=2
=}
4o
[
=2
oY
>
o
>t
HU
i
nk
sl
lo oo
o
Hu
=
Ok O
N

m
Ot
=

Mo = e
Jp
on
=2
lo
_(')_I-
bal
N
iRl
ikl

™ e
ol
o
=t

fo rot
10
Hu
>
Io
Horx

o
mi: Hu
Ol
rot o
0= A
HU
Ok
N
o
oA H
OF mju
=
oo
o

rot

o
lo 4>(|> il
o Nl
oH
]
23
o 10
oo
£ 4o
ox =
Pl
10 o .
for [o M
o N
Y
Mo Ofn
ot
ﬁ -—
ox Mt 4o
rin 2
b 12

2 02 FH ox n? ox rr
Jal

o o
+
3

£Q
I
Rl
40
> O

re
o

Im 0
=
% o
N
iy
o
Of

my J
e T
Mo
(@]
(@]
Q
ofM
rig
>
1o m
>Hi
— Tlo

=2

> o
>

H
L
3

rir 4o
Ot
H
[
2
nE
H
lo
o
[nmy

o Mt rr
o
(@)
mn

r

oo my Mt

A% o JH
41 mo
rr
bal
=
[
N o
d

O -
M
o
-
1M
=2
r
02
m
o =
s
o

ot

o =]

=UR9 8% 2 HZEd(Interlocking)0| E|0{Of BHLY.
40| 7ts5teg HX|E|0f U0
f. O Q0= o|ZTIO| BHXIO| HEHE &A & & =+

HEHES Fe Ao HEAMELE E|OR/ULCE
A(Support area)g Tdst= Ald2 CH3d ZCh
LY AH| &2 2HA(Equipment room), H7|2 X 2|4
(Sterilization room/ Soiled linen), ZAAtA (Lab.)O| /U2 X|

o0E 1o
o Mz
1o
2t
=
>
o
(@)
S
rlo
o
Sl
M
=]

o
-
o

30

n .
4 e
1 4

dlo
2 >

12) CDC, Guidance on Personal Protective Equipment (PPE) To Be
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3.2 Analysis factors based on the facility
guidelines of the medical planning
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[Table 2] Table of the area analysis factors BAO| APHS 33%0| HHAF 4= MEHOA MBS A}
i
Minimum 2.
L requirement/
Zone Room Application Recommend
ation [Table 3] Summary of the case study of NDIUs
Circulati | Corridor N/A C o
a onstruction
on Vestibule MA N/A / 4m' Location - All bed number
Doffing | Doffing room MA
A Seoul Re 2
area Shower room MA
Negative |, . . | Anti-room MA N/A / 4m' B Seoul Re 3
air o [Single oat C | seoul R 4
. room Single patient room | MA 15m* / 18m’ eou €
pressurized it
zone uni Patient room toilet | MA D Jeonbuk Re 4
(NAPZ) Sterilization room/ | E Inchon Re 4
Soiled li
S ored inen F Kyungbuk Re 5
upport | Equipment room MA o G - R .
area unggi e
Lab. OP yungg
Storage / ETC. N/A H Jeonnam Re >
Circulati | Corridor N/A I Inchon Re 5
Non on Vestibule N/A N/A / 4m* J Busan Re 5
negative air Donning room MA K Seoul Re 5
: Donnin
ressurized
Eone g area PPE storage MA L Chungnam Re 7
(N-NAPZ) Storage, ETC N/A M Jeonnam Re 7
Support | Nurse §tat|on MA N Seoul Re 7
area / Working room
Department usable o 0 Inchon Re 7
area P Chungnam New 8
NDIU Department :
totla area epa m' Q Jeju Re 8
gross area .
N/G ratio Value R Gyunggi New 9
Department -
NAPZ net area . . .
total area Circulation - 4.1 Non-negative air pressurized zone area
G/N ratio Value analy5|s
Department . 2t Welo| AlMHY HDE F6t0] HZYTAT SUT
N-NAPZ net area Sloz RS0 2+ Zto| A|ME T HEH|Z 2L}
totla area Circulation m’ = = L o TrlE LA
G/N ratio Value H SO AlE A M42 [Figure 219 Z0| 2ArCyAtorct
AT room number Bed Molston BMH| w8 BWAIL A LiERTE O|He
Department usable area per bed m [Figure 3]0fAf 0|t Sotrglo] UNBF A|MIA D} Cfx
Department usable area per bed ( NAPZ R
m EICH
only)
Department gross area per bed m*

Note MA : Mandatory room / OP : Optional room / N/A : Installed but not
in the guideline

4. The area analysis of NDIUs

4.1 The case study of NDIUs
Ao R MPEE YUK EY Y2 [Table 3]t 20| &
187000 =& HA[A=0] A= E HEWO|CE M=o HEK
type)= 7= (Renovation),
construction)@ 2 FESIG N HE ==0| AL A=
FSIUCE O A 74 16714, A
YA O| AL Ti=310] YUK

ZYHE =00 &2

(Construction Al=(New
o

™Y oF

1z
Ot
rr

)

50.0%

M Public Area W DenningRoom Support Area

37.5%

18.3%

25.0%

12.5%

0.0%
S Average

[Figure 2] Area composition of non-negative air pressurized
zone
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[Table 4] Summary of the correlation analysis
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4.2 Negative air pressurized zone area analysis
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4.2.1 Correlation analysis

[Figure 4] Regression analysis between the department
usable area and Al room number
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[Table 5] Negative air pressurized zone area analysis

Room area (m’) Area
Zone Room Average | ratio
AlB|CID|E|F|G|H|T|J[K[L|M|N|O]|P|Q/|R [T
All room number 2 3 4 4 4 5 5 5 5 5 5 7 7 7 7 8 8 9 5.6 n/a
Corridor 567 | 427 | 354 | 66.8 | 565 | 417 | 491 | 462 | 725 | 91.1 | 57.8 | 603 | 41.2 | 427 | 827 | 89.5 | 682 | 806 | 60.1
Circula- |Vestibule 101|268 101|122 165 | 119 | 185 | 289 | 189 | 227 225 | 110 | 119 | 169 | 197 | 217|155 | 90 | 169 |
tion  |sub total (A) 66.8 | 695 | 455 | 79.0 | 73.0 | 536 | 67.6 | 75.1 | 91.5 [113.8 803 | 71.3 | 53.1 | 59.6 |102.3111.2 837 | 896 | 770 |
Sub total/ bed | 334|232 114|197 |182] 107|135 150 183|228 |161|102| 76 | 85 | 146]139| 105|100 139
Doffing room | 11.9| 96 | 7.1 | 189|219 | 81 | 125|102 | 47 | 84 | 111 88 | 140 52 | 114 | 112| 75 | 140 109
Doffing [Shower room | 181|151 | 99 | 162|219 | 108| 67 | 136|166 | 166 | 147 | 65 | 226| 331|260 | 187| 141|183 | 166 | .
area  |sub total (8) 299|247 170|350 437 | 189|192 | 238 | 213 | 250 | 258 | 152 | 366 | 382 | 37.5 | 300|216 | 323 | 275 |
Sub total/ bed | 150 | 82| 43 | 88|109] 38 | 38 | 48| 43 |50 | 52|22 52|55 5437|2736/ 50
Anti-room 119|161 | 168 | 21.7 | 302 | 234 | 191 | 383 | 342 | 275 | 393 | 507 | 36.1 | 37.6 | 369 | 32.8] 493 | 421 | 313
fc')’;?f patient | 359 | 450 | 607 |1024| 872 | 76.8 | 72.0 | 79.7 | 85.2 |100.9| 96.2 [106.5(119.6|137.7|148.7| 142.1| 1625|1669 101.3
Patient
L%?tm fjitlft”t room 89 | 115|146 | 168 | 168 | 156 | 145 | 201 | 203 | 189 | 220 | 259 | 27.0 | 300 | 343 | 289 350 | 355 | 220 |°*°
Sub total () 536 | 726 | 92.1 |140.8]134.2|115.8|105.6]138.1|139.7|147.3 157.5|183.1| 182.6| 205.2| 219.9| 203.9| 246.8 | 244.5 | 154.6
Sub total/ bed | 26.8 | 24.2 | 230|352 | 335 | 232 | 211 | 27.6 | 279 | 295 | 315 | 262 | 26.1 | 29.3 | 314 | 255|308 | 272 | 27.8
Sterilization
room/ Soiled 212|147 [ 104 | 172 | 235| 97 | 69 | 108 | 11.6| 54 | 503 | 104 | 139 | 93 |353 | 37.2| 360 | 294 | 196
linen
S Equipment room | 7.1 | 10.2 | 2.5 | 181|136 | 7.3 | 154 | 103 | 223 | 62 | 128|123 | 73| 32 | 196 101|223 | 163 | 121
upport
are';p Lab. - 42123 | 61179 - |125| 84| 43 | 58 |122| - |108| 78 |179| 46 | 114 |126| 7.7 |146
Storage / ETC. - - |16 ]141|178| - |39 - | - |170| - | - | - |178| 18] 37 |124] s0
Sub total (D) 283291168554 728|170 386|295 | 382345 753|227 (320203 | 906 | 538|734 | 707 | 444
Sub total/ bed | 141| 97| 42 139|182 34 | 77 | 59| 76 | 69 |151] 32| 46| 29 | 129] 67 | 92| 79 | 80
Department
usable area 178.6|195.9|171.4]310.2|323.7|205.3 | 230.9| 266.4 | 290.6 | 320.5| 338.9| 292.4 | 304.3| 323.3 | 450.3 | 398.8| 425.4 | 437.1| 303.5 | 100
NAPZ  |(E= A+B+C+D)
totla Department
area P 224.8|227.4(194.9|396.6|379.9|244.2| 277.8 | 273.7|360.9|380.1 | 380.1 | 358.9| 338.5 | 353.2 | 489.8 | 464.8| 489.9 | 508.2| 3524
gross area(F) n/a
N/G ratio (E/F) | 079 | 0.86 | 0.88 | 0.78 | 0.85 | 0.84 | 0.83 | 0.97 | 0.81 | 0.84 | 0.89 | 0.81 | 0.90 | 0.92 | 092 | 0.86 | 0.87 | 0.86 | 0.86
Room area 626 | 645|734 | 745|774 | 739 | 707 | 718 | 685 | 645 | 763 | 75.6 | 825 | 816 | 77.3 | 721 | 803 | 795 | 07
Area |(B+C+D/E)
ratio  |Circulation (A/E) | 37.4 | 355 | 26.6 | 25.5 | 22.6 | 26.1 | 293 | 282 | 31.5 | 355 | 237 | 244 | 175 | 184 | 227 | 279 | 197 | 205 | 03
G/N ratio 160 | 155 | 136 | 134|129 | 135] 141139 | 146 | 155 | 131 | 132| 121|123 [ 129 | 139] 124[126| 136 | .
gsfabfge”t usable area(®) | g0 31| 653|429 | 77.6 | 809 | 411 | 462 | 533 | 581 | 641 | 678 | 418 | 435 | 462 | 643 | 499 | 532 | 486 | 546
E:ff)’l?em gross area(f) |11, 41 758 | 487 | 99.1 | 950 | 488 | 556 | 547 | 722 | 760 | 760 | 51.3 | 484 | 50.5 | 700 | 58.1 | 61.2 | 56.5 | 646
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[Figure 5] Regression analysis between the area of
circulation and AIl room number
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[Figure 6] Regression analysis between the area of
doffing area and AIl room number
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[Figure 7] Regression analysis between the area of
patient room unit and All room number
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[Table 6] Summary of the patient room area per bed
and area ratio in NAPZ

Pre:)t;emnt Department Area. . Patient

All bed UG usablez area | composition rogm

number (m?) (%) unit/

A B AJB bed (m’)

A 2 53.6 178.6 30.0 26.8

B 3 72.6 195.9 371 242

C 4 921 171.4 53.7 23.0

D 4 140.8 310.2 454 35.2

E 4 134.2 323.7 415 335

F 5 115.8 205.3 56.4 232

G 5 105.6 230.9 457 211

H 5 138.1 266.4 518 27.6

I 5 139.7 290.6 481 27.9

J 5 147.3 3205 46.0 29.5

K 5 157.5 3389 46.5 315

L 7 183.1 2924 62.6 26.2

M 7 182.6 304.3 60.0 26.1

N 7 205.2 3233 63.5 29.3

(0] 7 219.9 450.3 48.8 314

P 8 203.9 398.8 511 255

Q 8 246.8 4254 58.0 30.8

R 9 2445 437.1 55.9 27.2

Average 50.1 27.8

Average for 4-5 bed units only 483 281
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[Figure 8] Regression analysis between the area of support
area and AIl room number
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[Table 7] Summary of the support area per bed
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6. Discussion
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