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Purpose: This study reviewed the pathophysiological mechanisms of cellular aging caused by psycho- Revised: May 12, 2024

logical stress and aimed to establish a biobehavioral theoretical framework for nursing interventions Accepted: May 12, 2024

to promote autonomic balance based on these mechanisms. Methods: A comprehensive literature re-

view was conducted. Results: A review of the literature showed that the stress response increases the Corresponding author:
secretion of catecholamines and glucocorticoids, resulting in a greater allostatic load. This load induc- Nahyun Kim

es inflammatory reactions and oxidative stress, shortening telomere length and damaging mitochon- College of Nursing, Keimyung
drial DNA, which can lead to cellular aging. Based on this mechanism, a biobehavioral theoretical University, 1095 Dalgubeol-daero,
framework for nursing interventions was established. This framework focuses on delaying or inhibiting Dalseo-gu, Daegu 42601, Korea
the cellular aging process by acting on the stress response stage and improving autonomic balance. Tel: +82-53-258-7654
Conclusion: According to the proposed biobehavioral theoretical framework, stress-relieving nursing Fax: +82-53-258-7616
interventions may act on the mechanism of cellular aging caused by stress responses. We believe that E-mail: drkim@kmu.ackr

this framework could expand our understanding of the biobehavioral aspects of stress and would fa-
cilitate efforts to use biomarkers to evaluate the effectiveness of stress-related nursing interventions
at the cellular level.
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1. @70 Wy ol 201731 QlEH1-4]. AHEAAAE 2B A0 wBE AL ) 7}
S H AEEAL Thrs AAA 4%

A7}o] BAgA 0l A WA GASEE= AP A 7)Ao R, AAFSHE-k kA -
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]
P2 1A 5 e T8 8%00] HaL glow, ol AlZ =3k (hypothalamic-pituitary-adrenal [HPA] axis)}= &/d3}sto] |
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A SiETHS, 6], T2y T Aol

2 2, 2k, AAES UF 5= 295 A=A HHAE
(psychopathology) 71%1-&

£ HostA /st g2 Adadet G, tASS, A
/A, HTh HEF, o S 22 oS epEdEe 2
She Aoz A Ate-9).

A AEYAR QIS ARZAIAA O] Tk A4 A
o] Ext@2 2ot 11 AT A4 AIE7HI(cytokine) H]
2 A ASFAEHA 22 SEAA A A2EILE FHSH
HoHo-11]. AEeste] 2 ZAYELH R F8 FHEE
o|z} FFFRIALR 2 u]oje}l u|EFZE o} deoxyribo nucleic acid
(DNA) 2 % 7]5-9] H3tel A x]o] A=l )lth4,12]. ol
g 2ujo] Zo]o} n|EZE2jo} DNAE A XL 31E §Hgsh= F8
A#=E g S Jom[13,14], Thp9] Aol|A AEH A}
ol M3} A EE7He] WAl TRt u|Rl= 2AE A
3L AeH3,4,9,15-171.

ol Y THIA AEFHAR QT HH, A EtPol Al
W g2 HIHA7] 2L Al 2e0kE S350 A JHiE 23S o
Ath= ARl HAEA[18] 2EH AT ASFA7]7] 947 ek
o FAIEol &= ot ti#A o r o|k M, AR, v
BHa¥, 58H, F48H 5ol & IHA =, ol Bk
=4 SAES A= 1Al B4=E Wil Fagild 24

S ST RA A4 759 dFe AEATI=E 24

T2 =
= 7L 19,20, Ly B SAATlA A9 Wil
e A 7140 7]HkS T Hohs AEFA A=) tijt Q1A
o 9S4 43} 7Rl s FAY S anE AEA, A
A& S0 232 T Qlo] AEFH AL YPFA SHS FHS]
HhdskA] Eotal Qlk. 53], AEH A= AT 0 R 7| 2te 5]
T8 B FAIHA AYEH 1o Y& avE S5 EY
T e HEAR] FY9or HFE o] FFole Etokalal] A8
AR o 22 AYEH NE 9] E&olut HAE 710 718t
S FHo] F=3H22].

Ol

YA /A= 1073 2 AR 12 FEsto] 423 (psy-
chological), 352 (behavioral) ¥ &35 (biological) 8AEZF

Tage B oke B zRa], tAd 548 HEske 17
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o127 7159 /Mde A3} 3hel 75 ke) shEA YA 3E 2213
St et Zka A del] thet e W) 7Hd Bt A2
Fol 2tzete] 9o Fe HAG S Ul

b, AEHATE HHE 02 2241752 Wstet oA v
T e L P sty 71Ae SRt s Boka AE
& st SAE At BBEH A o]24 75l At A
7 oo REGS & S et 1 olf F skt Aradst
wAH BB dol BedE 71do] ofsotA] o] mhzol
tH21). ol A2 2B~ A5k 9% A S
ol ehget 54 Akl 482 Aok Aol 4 = gt
26]. 0l & Aol AEH AT} AEBlo] u] 3= FEge]
710 EEH OB AL ofof Z|Neto] AEHA WS deke
ALY DB O R Hot 4244w S S FATE A
otof] WA= B3} A7-E PR BB EH FHoIM Y ol 2 7S
< 753 B g
2. 97 =5

2 A7 522 FHAR] S 58 AEH AT AR
gjo] u]Al= Gl that 7132 s, ols Isko AHg4l
Bt S N AE A BB B 0|24 VEE 75
o Bt sk lols, TAIHQl 5242 ohgat 2ot

1) 2EH| A7 A Rl sto] vl A= 7] 3E ettt

2) 2EF A U 8l] 28 £ ARAERE S 13SA

A8 A BBEH T o]24 7SS ST

1. ME|X AEY AL} MEL3}

2EH A 92 - 97 AEFHA 2910 o3 fAQL g2
Ao Ago A 49 87t 719 ALY avE 23S uf
A471249] o= Yehts S4dolth2s]. F-g AEHAE 7]
AE FAAA G5 FH0l B3-S FAT HEoHA FAH v
A AEHAE AEF, A BsE oA tofst S79 A4
A d JAA AR ISy o] A Y whg A AEH AT AW
Yoyl 7L AEH AV AW ol W] Hekg 28
of A2 k3tg E2I5t7] EoR Aot k. A A+
o oot A7|7ke] AEH AL A4S F-5Hallostatic load)' &
7FeA7l=t, ol SHEEAY T3 AEF A kEH JH]lo|
A Uebs AIA1A vl £4F0 2 e d Byl A= 28
== AR FoE 1 ri2o). HEH AEHAE AFHEHA
oF &A1 A1 9] WiskE Zejsto] AR 9 EApaEolA B35t 7]
AEo] AR muwlg F11 grow Ao == o] ol &
ol @ AEHA Hj/EHEL T F 2 E 70| =(glucocorti-

coids), G579 ACIE7Q1, T1E]| 3L BH-E/d B/ ibAx(reactive oxy-
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gen species [ROS]) 50| ATH30]. 2AEH AR Q15 HPA 2] &
doke % FEE ZHIE S7MI71AL ol AU diAke Tt vEE
Eejol B EE £ ROS BHS SHAITH31). A5 os
FHE IS FAT 8-S ok Aoz deFoy 2 o
ol t=d f574 Ae] 7RI F--4AHpro-inflammatory genes)]
THS 77 Ao s HAEI QIHH21,32]. o|A Y BRI=
ElFolEx G5/ AlE7IRIS Hd F7t it ol FASA
APl E7IR1S] S AaAl7]E 718 514 ROS S 5
7HX71H[30,32], G573 APIEZRRI S71e FAtstaso] S4=
£ A2AZIHB3). webA 213 AEH A ARABERES
zst FElE A5 AR EZRRI B[S F7HA17] 2L
FASHAAO] HAR A ASFAES
%ﬂ'[lo 34,33].
g3 Baf, 183 EAgatag Qg
o] &% JHE 2vIstH [36l, A4
g ARIE7H H diApaskE Al
H3L ATH37,38]. AFRFAEF A0
%ﬂt— £3 E“EUM DN Af’i—*h% A3 o] Y=, L o
g2ujo] DNA §7]4 g2 ROSO &7 412 FxolH
[39], dzulolg Fgsh= 94 J AE (shelterin}> ROSE Q1
¢k DNA &45 H7oks 2H8S Wofolr] tiZolth40]. Tet At
st d2rjo] DNAE Fopdl d2vlof dolg F747] 2=
et (telomerase) 9] &4 ARSI R ASFAEH A= D]
o] Zo]9] Zr&(attrition)S ZZIA|ZITH41-43].

g gr]o] AJ=3Htelomere biology) A= #l(genomic)¥} Al
I IS FAIsk=t 9‘4’1\:‘3#% g o] dzmjojet dlg
HepAh o] A2 DHsH B E B2 FErHi3]. 2R
ol FAA Ueto] 91A]5k= DNA- ?l“ A EeAold, E4 d71
A LS -TTAGGG-3')°] BHEH H|FZ3} % (non-coding seg-
ment) O &, AZEIA] GUAE ;3}04 QA o] T EA4]
& b e FASH=H Hf- S23 FEo|tH44]. DET|of= Al
EEHA] Yojih= DNA EA] 714 Oﬂfﬂ DNA Zeh] I57} 54
A Zspr] hiZol Al27t 2l E2E wvitt 21 do]7} 8~10
base pairs (bp)%] ZoHAIA €t 1t 47 AlEdo] =9 Fof
A dznjojz Q8| o olf Al ZEAsHA] KstaL w7t s &
A A HHA E4E A2 A2 AZE A=A Ssted
A 325} AFEol] WAsHA HrHi3,44]. AlE 3= 229 Y24

7|5 Wt 9152 2t AA9 753 =3k 7RSI
uizo] A= AlZesp7h AA eSS skl Yot et
ShS St €rh4,12]. o] #ofA] dEH|o] DNAS 3T
AT Bl dEr o|lA7) A-gsto] Folx]s W2y
£ 57 4 QLOoUHI3,30.. HIA AEH AL ASIAE
A5 F7HA dEHEHA @45 FaAIRITH4S] @7
dEolu 715 ol e AlE Sk 28, 9y, A
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ES @_. # o Er%[ls 46, 47] olzt *Pﬂ AdE z7}9‘r
2 A SltH46,48].
FAR LAE st nE
5 DPH“%J_A AL dAlstER A= v|E
S 2T S QrH17,49,50]. D]EEE=EEok=
AA9] 8 A YL ATPE JJAH= 7] o] ol = HEF7]
Ao A ZAEAL, AZESE 5 thkst B2l 75 3ot
Az 4713802, o]9] 7|5 of2] ksl dehy B
sl APATLE Bl Al2ld 2AEHAZ I3 AEAHFEAT
2 | EZE o} &4olu 75N E 2oty LItE 71&3)e}
I AT o G 5 22 Thet sl det AES
F7HIRIT= Aol LA Qlth4,9,12,52,53]. YAl AgRE BE
o} o] n|EZEgloh= A4 A g o4 ROSE A3/35H]
T opARE 9 o & ROSO 98l HA &AL W7k ghh49,54]. 1
goE AEHAR Q5| 7IEH ROSE PEZEZ LS &43A17]
, & nEZEEols VSUAR H B2 ROSE /A7
o= o] Qlsf d&n]o] Zo| o] 7&3hd 4= YUtk Aol
Eﬂi lf& A d2u]oje} n|EZE ol A ELslo] Qlo] g
oi E}so E 2l 6H 4101]
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ol UlEiCIﬂOH 71% bl 6}_ DNA E‘—Xﬂ
(mltochondrlal DNA copy number)7} 2 &= 1 cH17]. o]
AE AEFH AR QIRE AR BAL WA AEH A A50]
A e A 2EFHAE FESkAL o] = QIR ARH é_‘iéﬂi‘;’l
59 W AHI7E AEE AS AlELSEE 7SS AT= A
feord 4=

r°l'

2. A2lH AEYA st SHHE 9IS OI2H/JHEH IS 28
M
1) CIO[E{H|O]A 2 ZAHO]

AEA AEFA gkE 9% HEA SA4 282 A5 A
oA ARME o]22//dA 7152 LS| s & Al
A =He] 2§ 75 go[EHo|AE F A
Attt S8 W 9 o tiRt 71&2 0|84 Vg =
e A FH FHAA AAE THE FR6HATHSS, s6). =
£3-2 EMBASE, PubMed ¥ CINAHL®| Sh&A+1E 7|5tC
£3& AAEIAAL, FUERS sha AT A B A(RISS4u),
H 8k B(KISS), #8h7|& B e AH|ANDSL), % 8t ﬂ
ofE{H|o] A 8] A(DBPia)S &85l HAsIAT =S &
Ef A ASLE A3t v]FEE] SAHZA] “mindfulness”, “mindful-
ness-based stress reduction (MBSR)", “cognitive behavioral thera-
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“relaxation therapy’, “biofeedback”, “music

FQo|2 ARES}AL, “theoretical frame-

py’, ‘meditation”,

therapy”, “art therapy &
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work”, “theoretical model”, “conceptual framework’, “conceptual

model’ & Z3sto] ANStAT. ) BA A4S AL The
BAHA, AAYFAR, QAYFLE, WY, A
YR, oI, OlH ", “olgEH”, “Hlo] o,
“SOPAN’, "QOME’, WlLAH’, WEAR'E FAIE A8
SHL, "ol 2AVIE, ol2ARd’, AYAE, AdAnd S
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£ A7 B 20249 287HA] SEA o AAE A=
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1,006H0] 3L, =W 47]9] Hlo|EH|o| A F3f
Z 3HolUt. @*ﬂﬁ 1,0134H9] £ o= 5
3 A3} 609 9] FEZT o] AAE I o] = 404
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T+ 394H0] AQE 9, o] F 239 AFAt EHHOR AES
AEs 1 A3E sttt I At F 9He] B3lo] HAE
A3, 7158 Hof =82 13Ho| I tH(Figure 1).

. 2/t 012X /7HEX 715 24
éEEﬂ_% E‘r% ot BJEf "aﬂ 714S B8 A7pArEer A
5 7] wigol AEHA =0 = Qg AEH
%9}*17171 ks EPJ—_F FA7F ARl o] itk AEH

227 (mindfulness)

EIEI E}

%—6]"1: ARt 3 A}ﬂoﬂ R Q1A WA 71 A YS7,58] SE#H A
2AAB4S9. AFold S F2
%

2 2 5
$42 FHE BEAA|T FHAR FHE BoIETHE0,61), T

Records identified (n=1,009)

PUBMED (n=396)
- Korean DB (n=3)

- CINAHL (n=66), EMBASE (n=544)

Additional records identified through
other sources (n=4)

4

Records identified through database search (n=1,013)

4

A

Records after duplicates removed (n=609)

Records screened (n=404)

Records excluded by title & abstract (n=394)

Full text articles assessed for eligibility (n=10)

] [ Eligibility ] [ Screening ] [ Identification ]

Full text articles excluded as follows:

Included

4

- Not matched study design criteria (n=1)

Studies included in review (n=9)

—

Figure 1. Flow diagram of the study selection process.
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23}, AR A g9 ZEE, AEks 5 H @Yol A44aEl62,63]
HEH AR M E= A2 & dEA A2 (64,65, ol=Rt &
Ed A gt SA9] a7t AlZeEolu fAIAL EdpEo 7
e U 5 ke A7t S BarsuAle6,67] HEE &
Efa7t AR 2dcke 71Ad 7t £ 71E0l4 BEE 7=
St o] AR ARHI Qa2 & 5 A

AAH o2 Hoke ) AEHA H9lE Fet voFE 2 SAIAT
© TR 2okl A et SAHE 285l anE A5 A

JKBNS

1[69,70], 231 W8S 7|§to & o]=
7152 &3 BFlo] 7Ho|ITHSS,56,66-68,71,72). T3
Sl

i
e
!
!
[
o)
o
7]
9
32

i

T d F 219 oA BESH T4
o|2% 7|E& AAstUth= Foltt. Black 51662 v &
F FAE A5 AHE] -8 (social genomics)d EHZ& 7|Hto =
72 71E& AASFY AL, Conklin 56712 AT HAH =2
njo] =8t EFC2RE o|24 HUlZ F5oRH AEFHA

of
Gt SAIE 3 ol 24 TIERM BEH &2 A EH Bl
_T’_ 0] 0 O

o7 ZAEOH 0|24 7SS F55t] ol SAATl AA A9 FZo] A=EI UZS & 5 AR
285 £ A=A gkttt thAl Table 101 AJA1E vk} 2ol g, 9m o] ZRA AAISAL e, 22 7IE5kL e &4
B AT AAE BUL W 024 7|5 73 FUE FH AR ¢ A3 ARE APl ABTS EFe Blo] 4
A1dS & ¢ Ao, olF 1HS AAH FHE PHS A [55,56,69,70], = FEAAHbiomarker)THZ L3t £710] 3H
&t THes]. 2 Aol HFH oz AAE 9HY £ F 7S (66,67,71], 183 AFS]A 2|2 A E} JEEAAGES BT X3t
of 2% o] E(HO|E, mother theory)& 7|HtO2 o]24 7|E& 23lo] 2mHo|9ith68,72]. AEHA 3t A gut =4S 95
Table 1. Summary of the Theoretical Framework of Non-pharmacological Interventions for Perceived Stress Reduction
Author (yr) Research design Intervention backgrouTnh de/%rveiggslce source Measures/Outcomes
Khoury et al. (2023) Methodological Interpersonal mindfulness -S-ART - Emotional & mindfulness states
study (MBSR) - Self-awareness - Interpersonal interactions
- Self-regulation
- Self-transcendence
Prather et al. (2022)" Review Mindfulness-based - Selye's stress response theory - Function
intervention - McEwen's allostatic overload - Emotional
- Physical
- Social
- Cognitive
- Quality of life
Black et al. (2019) Review Mindfulness meditation - Social genomics literature - Gene expression profiles
Conklin et al. (2019) Review Meditation training - Literature regarding telomere - Telomere outcomes
biology in relation to meditation - Telomere length
- Telomerase activity
Santiago & Colussi (2018) Review MBSR - Literature - Feasibility
Landis-Shack et al. (2017) Narrative Music therapy - Literature - Increased pleasures
review - Group improvisation
- Reduction of stress
- Cathartic release
Kim & Hon (2015)" Review Cognitive behavioral therapy - Literature - Physiological indicators
Fancourt et al. (2014) Systematic Music - Literature - Psychoneuroimmunological effects
review - Psychological
- Physiological
- Neurological
- Endocrinological
- Immunological
Gard et al. (2014) Review Yoga - Literature - Cognitive, emotional & behavioral output

- Autonomic output

MBSR = Mindfulness-based stress reduction.
*Published in the nursing field.

https://doi.org/10.7586/jkbns.24.008

103



YLD, B0t e M5t 7| X 7]8E 012X 715

AEEAA = 2EH A T A2A AR(ZEE, 7HEoH,
Aepole, mRAE, YT 5), HeABH A=A
22 - AGA - UREH A E A w9H), AR S ®, DEr]of
o] gl dzmetd] B4k & ZAFA ole HIE0 2
Flaet IAH Mz EAPESH 2750l HHAEA A5H
Al AE H AR A AR o]9] A EJoARt A T A2
ot A #Q] D2uo7h] Rl Q22 & & AT & Al

=

1. ABAUAFH 5T HESUE At MEL=3t 7| 7|5t 0|2
H7ls 75

Aeld A= A0 424715 whET Bmind-body)o] B
et gEgel 42 Ay F shhe, Aoy AEdqat 4
A7) wake 2Rie) Webl BAel AERAL 441
A7) et FAotE o) B F S 2L o)st Aert g
712F A48 A9l TRt e e 714 Bo) AEw0tE =

#5HA HrH13,30,34,73]. AEL3M= AHY w3}, 52 L5l
AASHY] WY 7107 A AHA][4,12,52,53] A AEHA
oF M|z 3to] Wej el d 2ol gk Tilo] 7h58 Fofol| A%
U7 A& at22,74-76] o] 2lgh 713 ke sk A Ao s
Bl 7171 oA 2155 TolA Y] o] FasieH771.
o] oA o]2F 7|52 MEL 7Y 7doly HSS ATt
HiAF Age & {9t ofy e}, SAMERS s Ukt I

-

Stress responses

Allostatic load

de FASHL BrgdS SrEsh=t 183 =77t 2 5 AT
[26,27]. o]o] & oA T4 Hid Hejde] 7des
FE AGE ] HHS ol8ste] Ztashs oM HId 5 e
AEAB T 2B HHS ASFAE A% ABSH TN
9] 0|23 7|55 Figure 29} Zro] AAI5H Tt

B Aol ARbSIAL e AEA REo ol24 712 A
7 2EH 2 4 FAR =29 Y g e dAE A
54 By Fel Baxl Aled Ao o ffs] AEHAR
e Azieshrt zefiE= WA 7139 F2U8< 6719
ez =E&st] =43t 11 Y82 fofsd A3 o= o
=3 A AA, AEFH A A= ¥ HdAet HEAE 24t
AA e AEFH A RS ERITH62, 78] A, AEHA
o2 AR WiE7eT HPA S5 244384714 7HH|Z ot
Ry FRIF=EI0|=e] FHE F7HIZITR9L AA R
B 2B A B2 YA AS Foke S7HIA Al e
T 2t 9S4 ARIEZIRI #H1E S7HIRIH30,32).
Al, BS54 AtlE7IRIS] ¥l ROS A4S7F 9 At 4l
HAE ZH33]. A, ROSY T7HR QIS ARSTAEH A
dzulo] 4o @HA7]1L v EZE2|0F DNA EAIHE A4
Z1eH18,30]. oAA, dzojo] o] T3} v EZ=E|of A4

SFAJ7]i= MBSROJY /3 22 SAIE 3 Dzu]o] o] &=
g ZF7U79] A=A 4= F7HE Si(80] Al 2o}
£ AT 5 VS EF AFE SAE FRlE vt k4]
2hA AEFH A 43} oS A= AeAEE TS FEES =%
2EFA o R SUEE AU A2k} 7S AdstA Y

d

Cellular distress

-ANS |
- HPA axis |

- Limbic system

St
ressors . Amygdala

K

z

Nursing intervention
for autonomic balance

- Catecholamines |
- Glucocorticoids |

- Inflammation } - TL shortening | _,  Cellular
-ROS |} - mtDNA integrity 1 aging }

Figure 2. A biobehavioral theoretical framework for nursing interventions to promote autonomic balance.
ANS = autonomic nerve system; HPA = hypothalamic-pituitary-adrenal; ROS = reactive oxygen species; TL = telomere length; mtDNA =

mitochondrial DNA.
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2. YAl THUM 012 7[E2 28

o4 71ee 54 de Ast] flst BHE AMdd 1
MaE 7o BAE = ﬂﬁ oZ FAF Ao i*&% R A
o|sfg g

Z02eH26). EM 0|27 7159 A 2ee %ZHA ol
A 2712 HYsh £5k3 FAR ] TAHoIt BUSH ey
A BhRsl7] ojg7] tizo] Aol A9E Shials] Azto] 9
oHsll. 53] vheut 2o JEAES st AGEA FTA
@l Higt 71342 S23] olsistaL o] & o4 7|EWol T
4= SlofoF 26l
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