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2.2.2. Applying Human Factors and Usability Engineering
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Define intended users, use —— Device Users, Use Environments and
environments and user interface User Interface (Section 5)

Identify use-related hazards Preliminary Analyses and
Evaluations (Section 6)

&

Identify and categorize critical

tasks
S =

Elimination or Reduction of Use-
Related Hazards (Section 7)

Develop and implement risk
mitigation/control measures

Human Factors Validation Testing
(Section 8)

Validate use safety and
effectiveness

Use-related
risks
acceptable?

New use-
related risks
introduced?

Documentation (Section 9)

Document HFE/UE process
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EE A= <t HY, Aol wet & ARE 52 8FF o4 ARbo]l Aasjof 7

o

HF Validation TestE ZdstHA F=HE HL2F(Close Call) o 2= (Difficulty),
AHE @ (Use Error) 22 #& dolH, A2 24 dvlolHE Fstal AHE Aluge
7h gkud & AvbApete] QI RE FE T4 HeolHE Hekete] ghrh g Ab
SF, SR, odYe T ZEAJES Foteta @ A FAH s

agstel F7F @ de 24 7ol Fed AedE AAsoF ¥4 HF

o

7 mast BARAL AgAol @ov, oSe] delggunt At AL W

u}. [Section 9] &4 3}

HFE/UE A x| td] FDAS HEZ} So|sle= 7]7] Al4 hdAd 2 fa5A4do &
st ARE QoF PHor AFse HFE/UE RiAe AME Mave sd 7teldx
Appendix A°ll 7]Aj= o] 9lom thFat o
(1) A&

(2) =¥ A AREA, ARE, ARS S H wSol] ofgh A
(3) A AR&AF QlE Flo] 2~ dH

(4) AR A 2o
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2.2.3. List of Highest Priority Devices for Human Factors Review

2229 713 20161 7}olW ~<Applying Human Factors and Usability
Engineering to Medical Devices>¢} 37 2016 2¢ wald sigd A= oW #3
o] olg7]7]E50] Al A A& (Pre-Marketing Submission) A 214 224 do|g7}
7 AZEEojoF &% FDA 4kst 7]#<2 CDRH(Center for Devices and Radiological
Health)o] &7 AM&S ol 87]7] 714l Al <el7] 98] T & At

obgel & 3ol A=® o=V AA #¥ 167HA= 98717] Ria(MDR) B &=

AuE Fd 599 doldol Juk Fe W g 0FE s 4A4d e 9 7

S0l WEetrlel, Al# A AlE Al HFE dlolHE XgsAY FesA 25S 3
sk 25 AlEsoF gk

Lo
ot
0
N
Ho

B2
H3 495 Ea!
) Ablation generators (associated with A A7 (CEA Al
ablation systems) TH4)
2 Anesthesia machines ul3 7]
3 Artificial pancreas systems ol Ad Al
4 Auto injectors 245 A
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5 Automated external defibrillators A5 A A 224 7]
) Elevator Channel
6 Duodenoscopes with elevator channels =
o] = AolAHEA
Gastroenterology—urology endoscopic Elevator Channel
7 ultrasound systems with elevator o] A+ AHA-v w7
channels WA A 283 Al2~H
q Hemodialysis and peritoneal dialysis HFEA g Buki
systems Al 2~ HEl
9 Implanted infusion pumps ol Ay F¢ Hx
10 Infusion pumps F9 H=
11 Insulin delivery systems AEH AG AlH
Negative-pressure wound thera
1g OO DIESSHE b AEE o 4 A8
intended for use in the home
13 Robotic catheter manipulation systems 23 JHHY 237 Al
14 Robotic surgery devices 28 FE A
15 Ventilators B E7
16 Ventricular assist devices Al Bz A

(1)

3
H

i

A7t

&
o,

1

il
o

I A A H(PMA) == De Novo 213 ¢ AL
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2.2.4. Content of Human Factors Information in Medical Device Marketing

Submissions

2228 2230 71A g 7lold 2 25 <Applying Human Factors and Usability
Engineering to Medical Devices>, <List of Highest Priority Devices for Human
Factors Review> 8] o]% 2022 129 9J=57]7] wA" AEF Al Farsfol st
HFE RS T& 7heldzrh 2ob Az dusfleh sid A=e 7hejdzz Qs

JE77) Ge AR FA 1718 Aus FaAY ol Sol we Az s

HFE Z3t&ol 3gsigov, o877 /19 ofd 19 4 RA%s % 4 A% Ax
A Fastel AdneE BRAn AFT F Ak
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—CA 7|E 71710) et 4 *ww)

Yes

B. T} 3 of= sfLiof 3
el w0l YT
© AHEAL QIE 02
L Ol 2 3t 7|7| ALE A}
L olg 8 77| Al
.ozt Ag B

HF Submission Category 1
e 9 g2 359

HF B7} 2% HF

Yes

€ Apame ol o) HF Submission Category 2
'rr&a?}'Erlé x-=(->1:: 0 sigets 2AHE Ha
= CMEZ 7|7
ct
Wiﬂté ai'll-;l'l. : Critical tasks?} 212
g - AHE 7|7
FdE
: Critical tasks?t =712 Now MZ & critical tasks2|
-4 717| SEA0| 9T 7| critic
T&Hio critical tasks©| 2 e o ical
: = = task0i & O[X|X
@0l Y7Lt 7| E Syt

critical task0f] G2
QX[ =X|?

Yes

¥

HF Submission Category 3
otz =52 CHREE= Validation testg& Z&st
HFE E10M H=
M2 7]7|
: Critical tasks
- =EE 717
: M 22 critical tasks2| &4,
HAo= olgl Ak 82 JT|E critical task

o
[t

>,
H

19 4. Human Factors Engineering A& 718128 /5 ¢
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¥ 4. HF Submission Categoryol W& A A& H AL

HF Submission
AILE= AR

Category
(Section &A= 7}e]ld 2~ Section V. 2Hal) ] 5 3
AR W =& $F9 HFH7F 2 2%(Section 1) \% \% \%
offol sFst= A
gy X AR, AFE, AFE 37 2 3 S (Section 2)
\Y% Vv
- X AR} Q1E | o] 2~ (Section 3)
- AdHF ALE TA9] 2 %k (Section 4)
AL gE
v
At A 9 37He] 8 F(Section 5)
AHE #d 19 A
A2 AR BEE A 2 24 (Section 6) \Y%
T2 FPe AW =@ BF(Section 7)
FHZ A 3tk Validation Test Al A3 (Section 8) \Y

(1) Zhelaze] 10 Alaf AlFe] ofy™A 71E Aol vls) HF #A W7ol gle 4§
MAE o]l JdA 84 31848 (Human Factors Consideration)ol] < &S W] %]
A e ol E AWste ey old HF H7F A8 =2 Fv9 89 A=
(HFE Report Section 1 #|&), HF & WA A&} Qg Ao~ omd AL
2 e ARE, o AME B, ws B gy T owAe] U= ATE 9
3.
(2) 7telaze] 2 :
Zdol fle 4¢

At AES) AH)Fe Aol (e olfr e (MAH AFA AT #Age
F7HA A FAAY Fo Aol dFS WA= WAAEe] fivks 24 E3Heko
A2 (HFE Report Section 174 A %)

(3) Zhelaze] 3 @ AtAlFelAY 7IE FXlol Hls] HF ¥ W7ol

AgtAlEolAY 7€ AA el v HF #d ®7Aol oA Fa

:

pass
o
g
o
N
fo
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4 A% (HFE Report Section 178 A %)

FrHH o2 d  7lold = <Applying Human Factors and Usability
Engineering to Medical Devices>2] £o]2o] AHeol9} Section 9(Documentation) =
Appendix A(HFE/UE Report) 52 4% tiA 2 BASH, <List of Highest
Priority Devices for Human Factors Review>S W& E2x oz Wi} s
Zheld 2ol A AAEE F 20708 &l Ao F, old ste]ld st U g7k 5

71, IEC 62366-1:2015+ AMDI1:2020 A ele} Fd® &oi7F 77, I1SO 14971:2019¢} &
dE Bo7F 3, AR F7HEAY HAE o7t HE, AAE g0 Ao 4

i

F 59 o, Avtqow SAGAEN xdtetr] 93 WA B2 AS
= Ut

il =S

¥ 5. 20224 FDA 7holdd == Q1sh v d gojo Ao
w7 A w7 A R ] 31
Process of assessing, at
one or more stages
during the device )
User interface
development process, a luati ducted
a 3 ) evaluation conducte
gofel el user interface or user ] ) 62366-1°1 A
] ] ] with the intent to o
&4 9 7} interactions with the ) Aot =
3788 ert . explore user interface S99 71 ]
user interface to :
(Formative ) _ _ , design strengths, ° e
Evaluation) identify the interface’s R

weaknesses, and
strengths and

unanticipated use errors
weaknesses and to
identify potential use

errors that would or
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could result in harm to

the patient or user.

Injury or damage to the 14971 ) A
g0l 4

N/A health of people, or Ao st
98] (Harm) damage to property or A8l =
the environment. At F7F

g0l B9
il ° Circumstance in which Circumstance in which 14971 A
o] af) A3 ol 3=
A people are exposed to people, property or the Oi sre
(Hazardous (.o or more hazard(s) environment is/are 71332l

: o
Situation) exposed to one or more TR
hazards

The application of
knowledge about human
behavior, abilities,
limitations, and other

characteristics of L
i ) Application of
medical device users to
fo]o] A9 the design of medical

devices including

knowledge about human

behavior, abilities,

old QA& ) limitations, and other 62366-11 A
mechanical and software o L
A=) Yol g ] . characteristics to the ]
driven user interfaces, ) )
design of medical UE® & 1=
(Human systems, tasks, user . . .
. devices (including 7
factors documentation, and user

. . . software), systems and
engineering)  training to enhance and

tasks to achieve
demonstrate safe and

effective use. Human adequate usability

factors engineering and
usability engineering

can be considered to be

synonymous.
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Operation, including
routine inspection and
adjustments by any

user, and stand-by,

o] Ao . 62366-1°1 A
according to the 2 0] 5
o+
A& instructions for use or °
N/A . . A8
in accordance with o
(Normal = Al
generally accepted }
USe) ] _7*7]_
practice for those
medical devices
provided without
instructions for use.
oo A9 1497191 A4
o194 Risk remaining after @9]5}%5
N/A risk control measures Zho] 913
(Residual have been implemented =7 At
Risk) F7F
gole] Aol
A 7+ 9] 3| Includes both serious
o N/A » At F7t
) injury and death
(Serious
Harm)
An injury or illness
that is life-threatening,
g0l 4 results in permanent
REE RN impairment of a body ]
N/A function or permanent At F7F
(Serious damage to a body
Injury) structure, or

necessitates medical or

surgical intervention to
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preclude permanent
impairment of a body
function or permanent

damage to a body

structure. Permanent

means
oo A9 . ) One or more user 62366-1°1 4
Action or set of actions ) ) ] L
interactions with a e
2 performed by a user to , ,
) o medical device to 2} 3] 9]
achieve a specific goal. ] )
(Task) achieve a desired result. 7% W7
o] Ao N 62366-1°1 A
Actual conditions and 0] 5
=]
A 37 tting in which °
-8 A N/A se .mg in w '1c users R
interact with the
(Use ) ) R AT
) medical device g
Environment) 7}
How safe a device is
when used or the
. . e o
PRSTSEES extent to which risks of }£ =
Freedom from harm resulting from use 1%k 3} 2]
AbE kA unacceptable use-related error for medical Al A
risk. devices have been TeE AAR
(Use Safety) .
either reduced to an A 27
acceptable level or
eliminated completely.
fo]e] A9 . Person interacting with ~ 62366-1°] 4
Person who interacts ) ] o
o (i.e., operating or A 93l =
AF-&-=} with (i.e., operates or ) .
i handling) the medical A8}
handles) the device .
(User) device R
)
golel el ap points of interaction Means by which the 62366-11 4
AFe- 7} between the user and user and the medical g elsh=
o) €] 7 o] the device, including all device interact 2+ 9]
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elements of the device
with which the user
interacts (i.e., those
parts of the device that
users see, hear, touch).
All sources of
information transmitted
by the device (including

(User packaging, labeling), B2 W7
Interface) .. i
training and all physical
controls and display
elements (including
alarms and the logic of
operation of each device
component and of the
user interface system
as a whole).
go]o] Ao Combined probab1ht3f, HE750) A
e pa occurrence, and se.verlty P
ISpe N/A of harm for'a given Abe g
aspect of device use or o8 Bz
(Use-Related for the overall use of a 7
Risk) device
gole] 4ol
g B S.ystern.atic use. of
oe] 1A available information to ‘
N/A identify use-related ATt F7F

(Use-Related

hazards and to estimate

Risk the use-related risk.
Analysis)
2 9% FY srolda= 20168 7loldl <Applying Human Factors and

Usability Engineering to Medical Devices>¢] Appendix AolA] AA¥H HFE Hil

A A Fxel delf MR ] e WA e % 63 2
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F 6. 20229 FDA 7lo]ld~=& <13 Human Factors Engineering Report £ W74

WA A o A4
. AZol N ARTIA AR L 49 £F oFoE WY
o« AgA Aoz SANE AGA, AG D AHE Bl B

A A 3kA A 74]5]31 =R o7 olZ 93 =& HF Validation

Section 1 Test7} '{l: T ‘1[‘7]' 7] ]H
o AE T AP digk A9 = 8 F71 A
o 98 o5 BAE 7o g FUHHR Ad ¢ E gA g2
A5 ol F7F 71 A
Section 2 N/A
. o WAHY] A 7]E Ul 824 oA} WAH Ul oln x|, W4y
Section 3 _ .
WeS vustes ¥ 71 714
Section 4 N/A
, e 7]% Section 60| AW “AbH EA 2= Hrle] Q9F"o] Section
Section 5
52 W7
o 7] Section 5019 “FA AE HyE 217 2 LA
Section 6.2 ¥ 7,
o Abd A H HUt o]% Ay HE AME I HE S
Section 6 A3ty 2 A3 HEE E U AEs=EE B3
o A WMASRER A A3 T™H FHoly Ay g =AU}
WAL RS uf, HF Validation TestZ 1A gEthd o] 37}
7] A
o A fdle AAEE AAs= A H3a s (ex. ISO
14971 A A 554 A4d= 5) AHE 2 A4d% 1 F7F 71A
Section 7
T L gme 7o A2 gxar 2YE 1 37 A
o FAY AAH fFo] FHE A AF &
Section & N/A
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3. 243

o877l TAE 2RI AY s wat x23tEa YdAvH oAz 7o
EAdoz & A 7]@vich AFAQ ZolE 7RAa k. A #HE FE S
Z3 E3] darolA Qdg¥ = IEC 62366-13F o8] FEoA zol7t EA 3= FDA

7ol o] A 9 AbE= ApolE ofeff ¥ 59 o]l Aelsttt

IEC 62366-1 : 2020 FDA Guidances
Usability Human Factors
Engineering Report Engineering Report

BA ALSTL A S 27

ARZHEE AR 0| A2 9 AFSA} QlEjm|0] A (5)

AHEALFAL ZHI(5.1) 122 49 +F 2%

2. 9|l 7|7] ALS AL AFE,
AS #7 W WK ofF 4

3. YA ALK IEm oA

2GS oot s a0 aA

A8 AlLta 2

| [5-EILE QI el B A8 AL
- 2|20 HYE
ol ol thet 2

Ar8At AE{H 0]~
Bt AE +UET)

AL Xt QIE{T 0] A A, ¢
2 487 +A(5.8)

ARSI QIEfm]0] A9
ASHAY FEE F859)

AR AR K

9 5. IEC 62366-13 FDA 7Fold o] ALE4 A 4 2 AEE 2o

13 504 Y} = Usability Engineering Report(AF-& 2184 x|y olg ® 1A o]
3} UE Report)®} HFE Report(Human Factors Engineering Report ©]3} HFE
Report)= 2t A 713l Al M/t 587]7]7F s Ap&o] gl <obAdsta

e R LEUCE IR Sk X

N

.

Pasta A5 QU aokste] A3}

rr

4% Aotk 4 nuAe F2& E T GgaRgon], F wude fid 3

5718 vlastr] 938 UE Report =41l %71 HFE Report 85(20221d 7Fold 2~ W
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3.1. 28 2 d&A QoF v

IEC 62366-2° 4= A Q 2k (Executive Summary)® 4 Z(Conclusion)e] A WA
o} wpx]to] X YX|nk HEFEA ofw H&o] X ojof AT HAIFHO U

ek AR ol A waE WA (he| ekl WA Ko HRol A48 s}
=7, @7k 94 2ok 5ol JAHN, AR RRE ol Bk A%, BN
o 919 o5 ¥4 Ad, AT B FFo] TH o ot

FDA 2016% 7tolelzo e 7]&E AR FEols “FX7F oud ALEAL, ALE, ALS
FAo A ekdstar adAolgtE Ao FAHA SE FF v vHEA 255
of glow HF Validation Test o] %% @ol & oA dES A AWy =
HF Validation Test ©]§ tz}Ql ®AALR o] Qi F7F HHAES sHA] &2 4-ol=

AbFE ZIASoF ghuh 2022 Tholdaw WA EHEA = VIE AR fedlkE A
bl

§

T 2 °%(High-Level Summary)s F7IES ®4E3low oo $3d#d HFEE
Z"_

sl 2E 2 Aol HFE Process® L9k A4 9da) #wdyd Axbe] B o)
UE Report 222 7|4 thH HFE ReportE sl E tdat &840 ek

b, UE ReportE $dlA+= &9k 2202 &S vUs a7k ok

3.2. Ab&ALFA S 2o Hlw

UESIM & IEC 62366-19) 5149 < aotste] e, omd oshq g
FOLEEA, dES BAE, HEHAY FEAEHES g A

1=}
n
JEF A4 Z2d, EW A 87, 87119 4FAe S WES 4o )



AstA Aok HFEQ] Section 5% AF&AF AFE 374 2 2182+ Q1E H 9]
stAl & o] YA vk HFE Reportoll A& Section 5 W&o da) A& wehalol Ao 23
F7F 71 A&l oF ket

[>
ol
o
BN
>

O o;
+%

o
4z
S
o

Q
a1

o
N

UE Report W4 o2 7|43, HFE ReportE YA AR Ald we
F WA FAEF ol Hgo] Bekrojof gt} o= UEPY 5644 w&3 {4
5 Fust 4+ vt HFE Report W2l o2 71218t} UE ReportE ¢

&
A SE AS UGl =S s Agz Al

i o efetH A & =54 9 A8HAY daE
Botes ofmdh AlAl e Ee 2As xgete] A4d et 9l

3.3. Ab&AF A Aol 2o e AW H

IEC 62366-1 UEP 517598 sl 7]7]o] that A=} ClEjH o] 29 o]u] x|}k
v 58 Hojof dtta 7jAQ" HE TR vl A okA whQIhA oA =
563 ol A g =2 <tusty UE Reportoll e 3HA 3oz 7|A50] ¢l
HFEY A &= Section 5 AF&AF QI E o] 28 ZFAlstE FEo] WA FHo 9t}

UE Report %2l o2 7]z dlthd HFE ReportE YalAE WAEY] A3} Fo o]n

=
Ag HuE 5 A=s FUH 25 F7F A5 227 vk HFE Report 42
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35. 8718 e #d AMS AuE g AAdE olwol W

Ak

UE Reportell= UEP9 52, 54 ~ 5588 Q9389 7|4y, HFE Reportdl <
Section 63 7& 2°fsto] Z[AFT o] HEANXN T F AojHe Hol= FE2 F

2ty FEolth, HFEOl A &= HF Validation Testoll A 2E 8 #o] gl ojof
okl HAEA T UEeA = Haie 7|vto g Aluelert dAsolop o |
Hol JAN mE Fe AdS Ao dA fsE ol Aug e BT BUhH
ojof gtrta WA EHo A ¢kth HFEN A= ZAAQ AHE R/ 12 A8 ST

F dE AAFC Yo e EAstE 93 24 H W o2 A FMEAES W 93
=z

fo

A3t AA B PHOoRL AAE BT U UEddA & 5249 AxES &
A 24 b AgoFel gdesl, AAYE, g Fow BAsn westda /)
=

Asol Y& 5 orle fASAY FMEA W4S HE

e
rlj

UE Report W2l o2 7]z138ltbd HFES Section 7914 L.738tE uvpel o] ZALH
ZoAe Aoty ML T2 Aadol v} w3 Ax wWAow < 9 BH
Adolnt 1 &3t 227 WAHNS W FERHILE S U 2 AMRE 71A
ok oy FrhHow AFR S Fob 9slE FMEAZ Aujstolo dth. HFE Report
W2l o g A g vhd HF Validation Testol] AR WA & Alyg 9o AlFE 7] A3
oF gt}

o
o

F8 7k 89 v

ARl Rk A sk Al7]el Ulell thell 7b/ A sk Be WA (3, AE R, ol
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&t #o] #to]Helth. UE Report®t HFE Report B e at A 7H/Abd FAL

e 2= g ok 7| AstE AoA E=Ada}t)

3.7. &% 7te] a9 vu A

UES] F#37F HFES HF Validation Test® RF H43% W2 AAdgAE U
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ABSTRACT

Comparative Analysis of Medical Device Usability Engineering and

Human Factors Engineering Approaches

In both Korea and the United States, the importance of usability for medical device
approval has been increasingly emphasized, becoming an essential procedure that must be
carried out. Human Factors Engineering, based on US FDA guidance, differs from
Usability Engineering based on IEC 62366-1, which is cited domestically, in terms of
details, documentation methods, etc., thereby imposing a dual burden on medical device

companies.

Therefore, this study aims to provide practical assistance to medical device companies in
preparing and improving each document by extensively comparing the main concepts,
approaches, objectives, methodologies, etc., of usability engineering and human factors
engineering based on relevant literature, domestic and international usability-related reports,

academic papers, guidelines, etc.

The major differences between the two standards were identified in terms of conceptual
differences in Critical tasks and formative, summative evaluation, as well as participant
requirements. Additionally, practical suggestions were provided to supplement and enhance
Human Factors Engineering documentation based on Usability Engineering, aiming to
prepare them for practical application. The findings of this study are expected to help
reduce the time, cost, and manpower required for compliance with guidelines for domestic
medical device companies. The findings of this study are expected to provide practical
insights into the direction of usability regulations that will help domestic medical device
companies reduce the time, cost, and manpower required, thereby alleviating the burden on

domestic companies.

Key words : Usability Engineering, Human Factors Engineering, Medical Device, Usability,
Medical Device Usability, Human Factors, Ergonomics, MFDS, FDA, TEC 62366-1
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