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Purpose: This study aimed to provide an overview of telomere length (TL) as an emerging biomarker in adult
healthcare. Additionally, some measurement considerations and future directions for its application in adult nursing
research were described. Methods: A comprehensive literature review was conducted. Results: TL is a widely
known indicator of aging and aging-related diseases at the molecular level. Throughout the literature, TL has been
established as a useful biomarker that is indicative of aging-related diseases such as cancer, metabolic diseases,
and psychological distress and their resulting health conditions. The main pathway of TL shortening appears as
an interaction between genetic and environmental factors through a mechanism commonly known as oxidative
stress and inflammation. TL attrition may be slowed down, stopped, or even lengthened by interventions such as
mindfulness, meditation, exercise, lifestyle modifications, and cognitive behavioral therapy, which have been
demonstrated to have a positive effect on TL. As these interventions have been widely applied in adult nursing
research, the value and scope of adult nursing science can be expanded by using TL in such research. Conclusion:
TL has been shown to be associated with age-related diseases, which are mainly studied in adult nursing research.
Therefore, it is necessary to explore various nursing phenomena using TL as a biomarker through adult nursing
research and to develop nursing interventions that have a positive effect on TL.
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z2n]o]o] g 1 7sto] F5 oz =l A e tS 4
gk ol= dlzujojet A 7ho] Yol H& FES

Aot d2ujoj= 7k 2

ol 91X 3}= Deoxyribo Nucleic Acid (DNA)-gHa} 2 &35}
A Z 5-TTAGGG-3' 2 4 2 LA H H|¢ 5 3} HE (non-
coding segment) S 2 M| ZEGA] A =35t
%} (fusion), #-3f(degradation)ZH ¥ FAAE H531e] &
A 0] g/ T AR O] g BEAE SXI sk - F
a3k FzotH1].

d2njol= A7} e £ IS wjnjrt 21 Zol7t 254 &
OFA] = E4 02 Q3| |2 =30} A ZAFE 2 o]0} 2] =T, °]
ol A el dzuo] Aolg fAI517] fl8f ez u|of
DNAE A5t "2 o] A(telomerase) A7} 2185}
o 7R A )50l fA1E o= s Aolth2]. weka] =
ujo] Zolt Al E ST &4, 1217 1 Qg it
oPShu 2 2L BE Chopst APt HANS Bk 3
8 A EHXE XA (biomarker) 2 FE10ET QITH2,3]. FA7A] &
20]0] o] T (attrition)o|L} 7154os BB st
8 o e A A EES B, X 5) 3 AEH
HAEF 2 el IH7d, S L AT dat 5oz 2
1531 9l oH[2,4], AR o] F AFF-E(all-cause mortality) &
7HF AFRE dl& A E2 A E L QUTH4,5].

Aoz Alz7t RS dujt} =2 ujof Z o)} Zhobx]
£ 712 Al ZEE Alnp) 2 u]o] 9] Y7 FiEo] EA| =R
55101 50~200 DNA G717} 24 = 7] wjiZo|m, o] = Q18f Al
=l F7]utt} 8~10 base pairs (bp) F = ZrolR| A HTH6).
o2 QI3 FMA| k] ESHEAE SVt = 7157l et
A AlZ57] 3 H (checkpoint)o]l A o1& 272 A5t
DNA gt o] o] F0j2|= 5712 21 A& 4= QA H=t o]=gt
BAHS A ES) 1 ksenescence)2}r g}, Bz mlole] Zo]
20 EHQ AT ste] A2, MEL oF 5009 £
o= AlEk3t2 Q3] 2= Al ZANE (apoptosis)of o|=A
oH1,2].
gutxlo 7 d2u|o] Zole A7 (chronological age)o]
ST HA AasiU7], 9B 2zu|o] Zo] HolE
2 10% o= drgstm[2], 1 9 14 89, Y, AF A
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ZF 9 HejA g A 7] A& Aks} A E #) A (oxidative stress) 2}
P75 &4, 95 e oA B T4, a8 A}
A7 B0 501 ATH9-12]. o] F 4tst AEFH 2of ofgt &
zu]of &4o] 7 AE= o] QledI[12], AFst AEF AT vt
573 E/d A4 (Reactive Oxygen Species, ROS) ] A A3} &
39 Bt E EE Quigtch TH A}l 4be AEH A 2 E
= dlZujo] DNA &4 2t Ao Gotdl 2z m|of
dolE EAl7|= dzmg o] 29 45 AAlstE = Al 2&
g A 2njo] o) ZHES ZX18TH12,13]. E3 SR
79 wAlES ST RN dru]o] Fig X5
[12,14], 5AF Q] C-HESA] TR (C-reactive protein) %
GZA Ao E71S] (inflammatory cytokine)2 A 3 1=3}0} A
ZAFEI o] GRS ol dEnjo] Aol dEAIT = AR
Huey QItH9]. ka4l Bt 32 A 2B A AA 9
7167l ulst, ol2jgt el AVYEHE-HElAl- Al
(Hypothalamic-Pituitary-Adrenal axis, HPA axis)¥} w2+
&Y, Fugil7d 9E 55 2Hstoq[11] 2=mol &
=5 A 4= QeH15]. kol AkeAld Bt
o2 JF4 Aol E7IRI B 4ket AEFAE FTHA
7182 o|2 I3t dlZmjo] &A4fo] 2E 4= lrH16].

o|x g dlZn|o] Zojo] FFS v|X|= alEo] vi-e- thek
s, o|F aQlof o&f| d=u]of Ao &2 A AAIZ| AU 7F
&3k 4 Jlon, d2n|ojE BEshes Al dEmg ol
= wetdzu|o] Zdol& fAsH=F =7t e 4= §
tH16]. 1t ofyzt ez njo] Zol= Zrobx]7] = ShA|t, wt
2 dojd i Qlrhs AR o] A A A (2] Foll= Thefdt
A7EA Y NS et SAY] BaE Brbshe Al g2 = 84
SHA A=A ATH17]. Eznjo] oo FaFS v 4= U=
SAH 2 2= vk 7] (mindfulness), HAH(meditation), 91
Z]385-2 ¥ (Cognitive Behavioral Therapy, CBT), 2%, 4]9],
TH 55 Z AT 1Y Fol 9 FHEH U
[18-21]. o] Foj|A] AA|ZF ol FAtA o5 FAl= B = 1] o]
ZolE © ZojAA sh= A= A §UrH20,22]. AR
Wero 2 ool AlZte] Aojd g dan|of o7t &=
Hoke 229 AAA A1 A= [23] AAE-so] D=
njof Zojof mX|= FFY Fa4S ARG YUt o
W8-S 23Hsto] dl=mjo] Zo]o} 151 9l -3} ¥ Aeke| ¢
Aol et d78S Figure 13} Zro] 2.oFsH¢itt

S, 7k3 8} ool A ez n|ofof TS F7] AR A7 =
o=k 2010t Z2RHEE o], o] A]7]of| 42] %] T AEd A0k
Znjo] ZAojo] #HA, A5 A+ (biobehavioral research)
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Telomere Length as an Emerging Biomarker
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Figure 1. Relationship of telomere length to aging-related diseases.
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AT AN 5 U AFT 88 A ZYAER A5
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1.220/0f Z0|2t L-3t/+F
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o|2 WtF == BE3H A (biological age)2} T o] §le
™, Y ETHA =3ko] L= = R A A8 ol gk ALS A
A QQlut g Al Gk -2 97 9] 3 A @l o5 4
EcH27]. 28l W2 W d=2u]o] Zolof A or JFF
SUAEF2 8RR ASL AEH A FF2 dR2u]o] Z
o|5 ©&A17]11[9,10,12], HiHo| A2 lo] A G A& Fof
R g g2u|o] Zo|& thA] EstAL A 7=, #4489
A A alEo] olyet A0S 2E= A2 LA Q.
A, Fobd ez u]o7} 315 fldtthe AM S A Ao
2HZol Hgled, d2mgola 4 Tl S 2 g2 nof
BS ol 3 {ARE AAT A EE vkl A
° 2 w37t 7HESE| gl oH, dl2u|o] 2 A {ARRe] &}
olof wpzt gl 2 ujo] Zo] & =3} E/AJ O ) H A 2o 7} LpEby
oH2). =3 d2u|o] B g FHAte] Aol ot
HA Aehs fi6ta, o] Ao A 35 A2 A
A g2 D2 0] o7} TR AR Fol| A 1% 4= ¢l o [32],
d2u)o] & B FA%Y] EdHols A7 117H4] &
F7 A qAeh2]. ol9)o= EAY Al dREn]o] Zol= o}
7] d2ujo] Zo|gt FAlsEAL, o= A R17] & n]of Zo|[33]
ot e d7] k3t I ASE A5 = e A7 E = ok
= A=[34] 2o Zol7t 17 2l o3 IS W=
e AS Ao 2 gt & 4 Qltk. o= nEE
E2jo} DNA 4% d2u]o] Zo|e} 3 FESH =315
Agste 71d o2 23ekal JIoH27]. rlEEE ok Al
AR AFEE 2k oUA FHOE, ARo] TS
x| Y E&-2 FH4dh= ¥, ROSE Wo| ThEo] Ak}
2EHAE F7HIZCEN dRogo]AE Bt PRu|of
o] FA E = A A5 oFBHAIXITH35]). T3ROS 242
n]EZE 2|0} DNA &8 ofu 2} thefset 5085 ¢ 2]
] O] 2 QI3 Mg AL

oo & 9 75 71AE o7 ght}12,13].
g, d2u]o] Zojof] JFS mA=EH 8

AL FE2 ST B 2005 2HE Fo] A7EH AR
25, A0l Y, FH E AdF S 22 AgsT
A2z oA A%, A3t AEH A0 ASAFEHE
37 714 Bste] d=uo] dolof] G m A=A
2 AYE I Q18] &, B|&s 4], EH, A s 2
AEEH2 d2u|o] do] &g 7HE38te] k3HE 71
A9k, 73 EETE A AE A0 AF A HE AN s
of dl2n]o] Jo] &S AR5k, E3] T4 =l A 3=
T2 &5 dE2vgolA BHEE F7HAA[28,36] &
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Q0] 5 5 58 QA 4 YIrH23] = A5
At 24, vebgl, v]dE, o617k B e s A
, @S, A=mdol s B uhg, DNA 53 44
B4 54 52 53 Azvlo] Pol B YBRITHIS,37).
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ol §19 1S Z7HIIE Ao BasigonE8], &
vk Attt 3 o] =2 Breast Cancer Susceptibility Gene 2
(BRCA2) E @™ o|2t #7o] = Ao AR ITH39]. 1
2y o2 AR Aol v o] 23 Bas v ded
o] = A2 YEh7| = SFTHA40]. LF ot Aol M=
d2ujo] Zo] F7teh AR WAE I Aol HiEle
1, Kroupa 54112 ook 2] o] d2n|o] dol7} 11 44
HepE il Bustel o, of 219 = g d=2o]of
o] Aol gelsto] Aute AIE ettt o] Ay dzm]
o] doje} eho] T At A2 I AHHA| Gh= ol
2 A oM B Ao 2R 0|27t FEET|
o2 AYsal gtk &, 27]ole & &AFe] d=2u]o] Zo]
I ST QI E T WEX|TH4A2], o Ago] 7R B
2 ool st d=2u]of do] @5 X7 = ATt of
L AR E dango]Art E/dstE o dzn|o] o7t 2
oAtk Aotk %, dzu]of Zo] TE-L oke] AN (initi-
ation) & £45h31 o] 7of 2 fdlo] 22 FHokITH Aol
cHos]. Azmeol 27t BaakE 49, AthA oz o ge A
ZEAS 80BN AX BBHL 50 Anow
Mg el MEZA B o B4 10 Hr43]. Eh,
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EEseel 7154, 844 49 Fo2 AgE gk
S5, AT 0L FoR ATt dzujo] 7|53 %t
SAL AN o FRT AR BIE T gleh HBAT
o whEw, ek B8 A2 e V)Ek AXH B
g Ae A3, gt dznjof do] §A|[19)9 Az
wdlo]s BAE S7be] A7} GIgLor[45], DAY BE
A 02 I U Ao], £F, AEd A TelS TR A
F4 FAE 59 5 Dzojo Zojo= 243
A A0 hepstr20]. ol el = AT A
ol BHEE F7HA7IH A BE gy
BE AT Wyt oheh, ok AE A0 AEAE B
A oAt 2R GA3 T AR dzv]o] P ol o
A AN Ao B gIeH36).
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o Lol BEA7E Aoz A9En Qt10]. 5, 454
Aol E710) AL 14T ARAE Bol IIEFES F
ok, Ak AEAAL AW BY, W W RS 24
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AJA A U oA hAL, Al 2F7] A2 dg o), 7334t o]
4, B, 9%, 718 Akl et B4 =S WstA 7|
N2 BAE dofd o=y ot iHideks 2a5H
HrH12,13]. Ak8} AEFH 29} G52 tiAPol = Qs FE s
7| & SRR o5 8.910] ThA| ARl E 71535k [49] 2
WA o 2 FAApE A DNAZHE, A7)/ 34ke] &&=
AotA FoH50]. 5, d=njo] o] T2 oo} B d vt
4Age] Fd 7)ol & <= JUtH14].

A Ak Foll A = B3} dl 2] o] Zofof Ajt A
7h thFsHAl AN E AL e, = e B Aol sk
Py o] SR A0l TS GeAHe 2R d
o= Aol visf F2 A= A Glom[31], & HERR
A o] M A2 Yol A1y BrH, 121
A2 By IALTF D R0 do] TS| B AT A
O 2 Yehyth51]. B D)o Aol Y HHE o
I A TS St 2L FRARE A A HL
ATHB]. T o2 wERE A Aol M= A28 FirgolA &
Zojo] do] T3t I o] g2 AL 2 BustFTH52]. Al
2% Bt dl2u]of do] It Aol tiet 7 H o R P
o d2ujo] dol H52 FF R 413 AN A &
B3 219 A2 ANE RIS A2 AT
2 o JoH31]. Bk ofyz}, A2 u]o] doj 4tst AEH A

F8 FA|R}o]7| &= g, P ol rtbE =
Aded ARG 22 st 2EFHAE 2Y50[47] 5
A

(e}
Ao e A0 e Ao} wite] £4-S 2t
E1 e

oH31]. Zotrl nlofs Fgo] Mg ] 5t £33
of G4 s}, lerdl Bu) 7, DAY S okshAlA

EUAFY, LAEVZT B0 Yov] A& 4T
AbSH 2EHAE 2efste] Wznof Yol g AL A
2 4geka QIrHs3]. T AR AT AL Dznof Lol
o} o] Tlo] ALt oF BANS Hol7| = sher,
ol BEY =7, ATUA, el SR chopy TR
o2 Z23rHBl].

she, davlo] ojolo] TN A7} wol olRold E
ohE thAbA WEHE Al @B AROlTh HBRATHE A A
©2 GBI A Eo] ol AT 27] Wi 9P 2 of
ol B3 TAlo] 2 T A E TR TAY A2 A
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EAAE BBt o] T3] o] Rol 4 Stk Ho|
A1 A\ Eoh A G AT BAK] B AT P
olRolX 3 glom, B3] wmEpt A BBABY 78 9

ARSI Dzn|ofore] Tai el Tt Tol

o}, 7 1x_-1 o= E"EUIOM ZYEF4, By
w2 8H55,56], Al ME[52,57], AEH|ATO 2 95k A}
e
A@F, DY, AAFAS S)IE BYo] Y HOR B
5] gleH59).

W vjojoh HBTAL] Aol et 7|4 oA Ak}
EdaotgFoR AYHn, o5 2old 93] e oty
A %1 WA @5 481713 o] thal dzulo] 7]
ol A 1S hahs okete] 342 B9 wafe}
w3} 7l AJEATe) WAL ZAATHS7]. Tt G
ol o} mh7| 2 4 ekt dnlof o] 7ke) By
o et AT B E AXSIAE pekom[56], T ol U
nlo] Zojo] A WAL EFUSTo| B BhEo Bal
cH34]. oAb} o] Gy ah Al HEHAEHE Wn]o] o] g
AT S ALAL Y B2, 49 301 L
3 a2 v S U AN A= AR ATk He
A AR APAE B e EThn £ 4= rHoo).

5 e o

o
rEﬁ

].

T

E[_]:
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WOLQ
ri.°i l:l all

ol o

4. s20|0{Q Alz|™ C|AEYH A

A A fAEFAT7E oA AFT thgdt 3t B A
o] gj@elarele Y ekel R Aol S SAtA)
2 012 2 Qiek Abe] BaE R Wulo] Lol )5
70e] PHHL ML G847 AFER oA T gleHel]
Yznjo] Zolop 41217 AEA A0 et AT Epel 5
[62]0] A|7H8] A AT} 845 Aznlo] Aolsh g 1
SRATITL B g ol AR AL BE, 98, B T A
E g A%} of|(Post Traumatic Stress Disorder, PTSD), 5% &
chere 941 A2l Arelete] BeAol o] e A
Beo] ofabe Afele] 424 A4S dzulo] Zolo] FF
&2 4 glom, et Aol HAEd| sk a2 o] o]
wZate] Pyl el el A4 Edns v
248 B9 GelElo] gk, S, A7tel Ha)H A A0
Wznjo} Zolof ek A7} Brs] WA=} S, ool
a20me] Y 2 FoH B F Haol AAY Bun
3 Ao] ool 124 AR AL dnlo) 2o] BET T
glo] Qi A02 LhetthRs]. 17 o R e Ad
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2 MAAE Fof elH AEAAS fusH, o] 2 13t 7}
dlZotRlt HPA axis] TSR A8t 2E 24 L G354
$9] 7}z olofxu, Akt 7|dat Az meolx BHEE
ZAAA o] 2o|E B2 A7) Ao Austn Yrk
[62] 0]36}7];(—]_9_ /\Ea]/\ _?_% %o} PTSD, TE_‘J—]'E‘—B_
Zojo] do] TS dstet $lol 32 285 A
22 QAEY A= A5 TEAo) g2 AL R dA 9l
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