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The commercial pilot retirement age has continued to 65 since the International Civil

Aviation Organization(ICAO) amended the recommended age limit from 60. The target of
this review is to analyse whether aged pilots have an increased age-dependent risk of

medical incapacitation. Medical in-flight incapacitation is actually very rare event and the
demonstrated annual incapacitation rate provides an acceptable risk within the criteria

known as 1% safety rule for a pilot undertaking air transport operations while some
controversies exist. There is a possibility that the accident rate has decreased due to the

improved skill by increasing pilot’s age. At the decision of flight or not for elderly airline
pilot the interacting factors of personal health status, piloting experience and new flight

environments should be considered to define job limit criteria than mere the age. Results of
a survey led by airline pilot association in Korea shows 65% of airline pilots are willing to

fly without any age limit and 87% agreed that age limit is worthy to extend beyond current
standard on the basis of medical examinations. Only 11% agreed to maintain current age

limit.
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o Ird g AEHRHY A TR FHol = ZZFAY d"ol FrlkstH FAZ Wi F
oAy QAeA 33 ARGEHE FASHE A Wol A FzAHEn. oshigo] o3t
7% solUAA 7 EokdllA AFAE 1ol AA AE Y 2 FHAET Ty de
7t @FEHE FAolH, EvEt= 200919 604 e FgF dHaso SV 2 2FARY AF
old ZFTA AH HTEs dF AFE Fo 65 S o3 AP BE Tol vAHAA 84E
MZ =Y vk Jth(Table 1). oty stAT Lpol7t FUFstH HIE kol

FFEoklAE FFFAAES] HE FHo e vA F e oAy AAAA dEEe] =
sy, 2F4H Wole &0 grizew & oqus AL AT F glen, od wE A
At A AT BAE FHA 71E9 60 71 Astell ot 2F 7|F A7 $HEE
Al Z2FAF AR gl A g7 thE =27 A A 4ol 53] anEolA wol sk
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A AHEA ARE, 60ME A bR It

Qle] W+ 41, open cockpits HoldA Enf
HA ot v wf zFALe o] H3F

o7 ofEdE H 5& uEEd APHo=
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717F Z2F A g AE AR dojrtH
A FAYE ZFE7] 7Rk
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2 2FAY A" A3 g =9 AYPAA
$om, 20008+ 58 =FA AdS 60
Al A AR Sele Ae A= &AM
el ZhsalA 82T Ade 65
A= skl Hgstal a1, dRAA = e7A7F

A 594 £9¢ 3 ok

Table 1. Operational technology standard for
fixed wing aircraft (Ministry of Land, Infra-
structure and Transport Notice 2018- 815)
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Table 2. Life expectancy (life expectancy of 0
years) and health life expectancy of Korean
Statistical Office 2018 (unit: year)

HE& | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 2015 | 2016 | 2017
o
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o e I e A R - | 65T - |B52] - | 649
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Fo AT EEe AT A % FANS de
e ARESS A4, BE 5& o=

dadge] Ut o] F 7HA HErEe <
HEQloll A e sl whebrM A& 24 WEr =
oqurnz =FASAAE FIsHA T NE
S7HE A4E & Ao

AAE o8 TSN =FTAENA AL T

7tell whet vlg) E5o oWlEY} FUlete A
o] o] HixEo] gty A9 AT (Evans,
2012)0ll o3t HEEE HlYESS o
F e FFE9 FELS Yo7l EFE FUT
da AT d=olA EEERTAE
doz AR Az, g A”de 24 md
HT 08%Y 2837 EAEol AR, 1w
< HYPESFS 025%00A LT Ho] FHEHSY
o 2FAF AE e vl A s 40-49A4] Akl
9o Z2FA T2 AT 31%E AASHA H]
E 249 28%F zAE AAE
°] 0.23%<! W 60-694 Abole] FAME 4%
Ao AAEAA olHIETL 18% .t AMAA &
AEo]l 1.20%°1Uth ©] Ad}e 60t ZTAES
o HPEL oHE DA E] 40t =FA}
Sol nste 5u ®Ho] AT AL v
TH(Table 3).
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FAAE 2FA o] 7t wE
vl F 2FES “JHl(sudden pilot incapacitation:
SPI)7} F7FEE Aol ®BaEe] Itk 100,0004]
P 0.19-0453] HEo o|HIERANES B
Aed, 2 FoA 03737 A HAEHAAo| g
B35 Ak DeJohn, 2006). thHEEL X932
A AnE AAHAE FRHAT k2% 100,000
AZE & 13 Fxe) SPI7E AT vk o]
A W& 93hFQl A o)9o] e EAE
T oHE ol FEFS WAL SlolA A
[

Rl

Mitchell 5 9% 258 2354 2 A48
2SI AE AWBA Aol o7 SPIe| W
A 2ARTANA 24 Aol wHsigel

Table 3. Annual male incapacitation rate by
age group

Age

20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80+
group

Male
incapacit| 2(5%) [6(15%)11(28%)13(33%)|7(18%)| 0(0%) | 0(0%)
ations(%)

Percent
Incapacit
ation [0.11% [0.12% | 0.23% | 0.42% | 1.20% | 0.00% | 0.00%
rate per
annum

Evans, S., and Radcliffe, S.A., 2012 (ref. 4).
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gt Z7hE o] 40t Zwhol mlste] 50T Z ol
Y Hgo] 4] AR =

(Mitchell, 2004). "= &3FAF 2FAHE9 SIPHI
5 ZAAE 957 EAo 93 SIPREE
Z2TA A" wep F7be AT s ob=
g mET HPZFAEe] AIARE o5
A Tl 7P A ASAM, dAEs 2
ARG T AEHRA AB= o] F7tel
u}} ‘?—-_}@%0] E o5 TH(James, 1991).0]3 3 =

AL ARES BHE 9HE A9 oo W& SIP
o T 5%—%4 d® F7kel wl#Eske 5o

A RE Z2FAF L mE oJ5HE o|HIE ]
gy vl ol Zrlox Bsta, dukAel o4
e gE HARE AP oJHE7A o2& A
= AY EAHA FUT Iule ARE
71ES 2 20029 F= BH BAE J|ELR
704 GAVIESR 10 9 & AMYE F A%
A2 600, HIAAETL2 160H AL

sk, of7lel o olfre FHAE 808 A
S74A Tate] Bw AgzbSE 840/100,0002
2 084% A= A Adees F4T F AUd
ThEvans, 2012). ©] H &2 1% o|Ho]E = 1]
T 99 Ao o FAR e AAETY
AFEL 38& 712 1% o= 38§ 7t
A el Aot & 4 v (1% Rule). DA
ZZAEe] Aol o3 Aol AF ] & T|EL
2 AE3E 1% Rule2 AAZE 70ddeo]
HollAl dRIEe] AAdE WPES AL
ARE Aoz A =F3A=Y dFS 1Y

A

skl whEozl AL ofynh oy AFoly A
% Ao] SPIE fr¥ste /M Fad FE
de ERAT, Ad 3083t AF Asto=w
A APGEC] At Th7ko] oA A 7
=& 15T Fart deA, oAe BAl =
5 & et Aok AA Zd=w, 18t 59
HeESS dAHHoE A5 T e =S4
EolAle= 1%E ¢33 2% Ruled] MEES =9
M= Aol FYAY = e FHE AT

g, FAe Vol. 27, No. 4, Dec. 2019
[9]. 3ol wE =FA AlA Ao 2y
7 BEWEHARE o]Zlo] FAHCE FoftA
AH AnE dRdHAE BWekA @ v
ALFFTH(FAA)S] A RIoAs durads
wopoll A= AP stell MmN Fodk AL ST
S Hioy, &58& 2FAAE AL S
BEE Holrle AN, #L =FAFSCl wlst
of wmE Aol=AM FAH FoH2 sl

(Mortimer, 1991)(Kay, 1994). £ ZAlolME= 1
ol AINAYES BAT ARSdAME IvE
og A me] WHE HYTHFig. 1).
20t ol A 30t Akele] # & ZFAFENA Aﬁ
&o] £, o]F Yo|7} EWA Fadte £
Hoh7b 50t FRE o] F ThA] Abalgo] FUHEE
BEFE Bt SHARE olE Aol mWEkY
AAZE Fo3 Aol oyt F43sta
Th(Broach, 2003). o}&2] o] "U"A} B9 o]
T 8odtiellA 90ddE AA 20008 HE E0]
QA Apol7b T & ks A o] b= At
gl A 7H ZM Bolz oA = ArhFig.
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Fig. 1. Plot of the mean accident rate by
independent age group (aged 60-63, then
independent 5-year groupings) for
accidents for professional pilots holding
Class 1 medical and ATP certificates,
1988-1997, Federal Aviation Administration.



5-Year Age Groupings (Kay, etal, 194; Broach, et al., 2000)
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Fig. 2. Comparison of accident rates by
age 5- and 10-year age groupings from
Golaszewski (1983, 1993), Kay et al. (1994)
and Broach et al. (2000). Golaszewski
(1983) = General aviation accident rate for
Class 1, 2, & 3 pilots. Golaszewski (1993)
=General aviation accident rate for Class 1
pilots, excluding air transport pilots. Kay et
al.(1994) = Accident (all accidents) rate for
Class 1 pilots. Broach et al. (2000) =
Accident rate for professional Class 1 ATP
pilots., Federal Aviation Administration.

FAE 2ol RFIF AoRN A B
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FTAe SHE 58 ZFAES THOE
Hi 98y 7|Foz2E P4 EL YA
AA = oy, Adgol Uve ZTAEA 7HA
I QY FHI AEE B ASFE I
I, AL AEE Y F UNE AR Bt
ol-27 AN EY TEs)d wWE ZFA 3
A M Soll JAlAE HE Fae o5& o
AS Aoty oy Mg EBe9 shsAol
T IHZFAES FIANA FHRSE AA
AAE Fsle vlEggFolA olm] A 2= oA
At go] ZASIFE VFeAE UTh ¥ Y=
HAME SIP AA= vl ZF oHlEcR=E
THZFAA SIPY W=7l F7iET &4
g A AZE & de TAEY ke A
ng RHoz Bt EAME 1919 FE 7

ANNEAE FAo=Z 604 °o)4 63A7EAY 1
ZZAEAA &5 ¥yS Fristged, ol

3
F 1093 2AA ATE E3A oA

A AAAAE 7 A 5
AdeA vde Zort FHx g Bis)
e, ol A A o] F 654 B 674 =9
dd dF ZA T2 IAZ AEEHAY
(Kagami, 2009) . AA 2= zt2ee HPEF
o] AEL 23y uFAA fFestAl £A @
i, AUAHeR g 2FATAIME 55T
S8 AET. gFEe e HPEF
FHE oblshe Ao B Fe o2 1¥
oA WA= AHF FEEo] obd FHE& ol
wol wAskE F4%d, ZHA, FrlEe
o

o] A h(James, 1991).

&'1-4

=

it FFEoplA el g Ahae] 80%sr
g £ 525 (commuter) FFAF Ab

AA Aare] 70%e ZFAMY] 13
Apaelittal she, =FAke] 7%
HFoll o3k Abazh Al Abare) 35-75% HEE
A @k Bz ATh(Bledsoe, 2003)(Li, 2001).
o] AHdEE Wl ARto] B ABEFAE 9
st FAlCl o3 o FTtel= =ska wd
AZE F7kel mE 7% Fdel AL, o]

Z

+Experience

Performance

Age

Fig. 3. Perfomance degradation by age can
be augmented by improvements of
healthcare and flight environment and
accumulation of experience. (Adapted from
Jang J.[3] )
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A AmdAel AAET @ 5 9, ojn
AAAAE Aol A9 1y 2FA7t )
golAo] BL ouAT Fx Quii B 2= 9)
o olZle wdg A 2L wPBAE Al
oste] B & 4P W F Yrk(Fig. 3)

25 =FZAte| HIAAQ ¥ Jls HA
(Gradual Performance Degradation)

60A4 ol =¥ ZFAbelAle] wlegetH
e AL A ¥ T HHz AAE

s 25 HIAQ] 8 7% H4(Gradual

A2 dojus 7IsHNe =3te HAH
A ez oA o7t FA = 2w 3
Fstez QAAsl7] ofyfn. Fd Je Hae
ZF Yo FFS A=, A7ldEs v
ZH(reaction time) F7F ©@7] 719¥ H, 4

=
4o 18 =FAE H

%3 & ZFAE vt A
= Hote 7171S dE HSANe HL =T
ARG Z2iva . oik FdEd w3
SRl Aol 7h oA A Q88 7 2=23L
o] dZ29 Reggol e =FAEET Usk

o3 K313 t(Taylor, 2007).
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FAel wlste] @A AHAHUNL, ZFA 2T
o e FAAAE AAA o3t adld
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=

%—. S
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B 4%e wolok IE oAold=H, 1
g C2E 3612%E 674, 26% 684,
704 ©1%d, 17.6% % 69417F A Fairia

SHEAT (I FE=TAE 3, 2019).

Table 4. Domestic airline pilot survey results.
AirLine Pilot Association of Korea 2018
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B2 ofz g Aes Erle ook AoZ Btk HPAAE Fd EAE FollA
U dTE(Kwon, 2014)(Seo, 2017)°M = w4 HEdelud 54 4™ T 54 oHET}
60-65412] vro] FE FolA HE FolstA A Ae AFE wol "He AT Aspddel 3
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g = WEsd folehdl wgm, 4R Am o FH TEAL Ao
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24237} 9)eh(Vuorio, 2017). t incapacitations} YA Fe FEHQ Y
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