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Frailty assessed by the electronic frailty index and its impact on
health outcomes in older adults with chronic diseases: a systematic
review

Jung-Wook Shin, Min-Young Yu, Youn-Jung Son

Department of Nursing, Chung-Ang University, Seoul, Korea

Received: August 22, 2023

Purpose: The electronic frailty index (eFl), which is derived from electronic health records, has been
recommended as screening tool for frailty due to its accessibility and ease of use. The objective of this
systematic review was to identify the prevalence of frailty assessed by the eFl and its influence on
health outcomes in older adults with chronic diseases.

Methods: We searched PubMed, Embase, Web of Science, CINAHL, SCOPUS, Cochrane, Google search,
and nursing journals in Korean from January 2016 to December 2022.

Results: Twelve studies were analyzed. The eFl score, based on routine clinical data, was associated
with adverse health outcomes. The most frequent outcome studied was mortality, and the eFl was as-
sociated with increased mortality in nine studies. Other outcomes studied included hospitalization,
length of stay, readmission, and institutionalization in relation to hospital care usage, and cardiovas-
cular events, stroke, Gl bleeding, falls, and instrumental activities of daily life as health conditions.
Conclusion: Early identification of frailty in older adults with chronic diseases can decrease the bur-
den of disease and adverse health outcomes. The eFl has a good discriminative capacity to identify frail
older adults with chronic diseases.

Key Words: Frailty; Electronic health records; Chronic disease; Aged; Outcome assessment
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Figure 1. Flow chart of systematic review of literature selection process for the present study.
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Selection Comparability

Outcome/Exposure

Demonstra- Comparability of cohorts Was follow-u
Representa- Selection of tion that  on the basis of the design lond enou hp
tiveness of the non-ex- Ascertain- outcome of or analysis Assessment f 9 9 Adequacy of
. or outcomes
the exposed posed ment of ex- interest was of outcome/ follow up of  Total
Author (yr) . ' to occur/Same
cohort/ls the cohort/Rep- posure/Se- not present b) Study  Ascertain- cohorts/ ~ score
- - - a) Study method of as-
case defini- resentative- lection of  at start of controls for ~ ment of . Non-re-
i controls for . certainment
tion ness of the  controls  study/Defi- any addi-  exposure sponse rate
adequate? cases nition of agt tional factor el 5 el
’ controls
controls
Clegg et al. (2016) 1 1 1 1 0 1 1 1 1 8
(A1]
Ravindrarajah et 1 1 1 1 0 1 1 1 1 8
al. (2017) [A2]
Han et al. (2019) 1 1 1 1 1 1 1 1 1 9
[A3]
Orkaby et al. 1 1 1 1 1 1 1 1 1 9
(2019) [A4]
Pajewski et al. 1 1 1 1 1 1 1 1 1 9
(2019) [A5]
Coventry et al. 1 1 1 1 0 1 1 1 1 8
(2020) [A6]
Masoli et al. 1 1 1 1 0 1 1 1 1 8
(2020) [A7]
Callahan et al. 1 1 1 1 0 1 1 1 1 8
(2021) [A8]
Ferguson et al. 1 1 1 1 1 1 1 1 1 9
(2021) [A9]
Wilkinson et al. 1 1 1 1 0 1 1 1 1 8
(2021) [A10]
Mak et al. (2022) 1 1 1 1 1 1 1 1 1 9
[A11]
Orfila et al. (2022) 1 1 1 1 0 1 1 1 1 8
[A12]
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Purpose: This study conducted a concept analysis to clarify the meaning
tients with infectious diseases who have been placed in isolation.
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of anxiety in hospitalized pa-

Methods: This study used Walker and Avant's process of concept analysis.

Results: Anxiety in hospitalized patients with infectious diseases who have been placed in isolation

can be defined by the following attributes: 1) fear, 2) guilt, 3) isolation,
tion, 6) shame, and 7) uncertainty. The antecedents of anxiety were as fol
about infectious diseases, 2) restrictions of movement, 3) blockage of
helplessness, and 5) negative biases. The consequences of anxiety were

of confidence, 3) lack of social activities and avoidance, 4) insomnia, 5) poor quality of life.

Conclusion: The definition and attributes of anxiety identified in this stu
the understanding of anxiety in hospitalized patients with infectious dise

isolation. Systematic suppose should also be provided to reduce anxiety in these patients.
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Figure 1. Flowchart of study selection.
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23 full-text articles excluded based on:

- Unrelated to anxiety of isolation patients (n = 4)
- Did not deal with isolation in hospitals (n = 5)

- Unrelated studies (n = 5)

- No clear definition of anxiety (n = 8)

- Not published in English (n = 1)
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Table 2. Attributes of Anxiety in Hospitalized Patients with Infectious Diseases Placed in Isolation

First Author Attributes

Deng [A2] Fear of death; guilt and anxiety about infecting others; anxiety about death from infectious diseases; anxiety about prolonged
isolation; anxiety about stigma

Fan [A3] Loneliness and boredom of being alone in a room, disconnected from the outside world; minimal visits by healthcare providers;

frustration with inability to perform routine; uncertainty-related anxiety; fear of stigma

Ganesan [A4]
Hao [A5]

Anxiety about prolonged isolation; decreased visits by medical staff, family concerns, and the spread of infection
Uncertainty and fear of the consequences of infection, treatment consequences and deaths in the absence of decisive treat-

ment, fear of not being able to resume routine activities; concern about loved ones, financial conditions, stigma

Lupion-Mendoza [A9]
Rawal [A12]

Siddiqui [A13]
Woong [A15]

Adar [A16]

Fear of social isolation

Negative effects on quality of life

Reduced frequency of visits by healthcare providers

Fear of spreading to others, less frequent visits by healthcare providers

Anxiety due to separation from family and social isolation, reducing the frequency of visits by healthcare providers
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Figure 2. Conceptual structure of anxiety in hospitalized patients with infectious disease placed in isolation.

https://doi.org/10.7586/jkbns.23.0019

249


https://doi.org/10.7586/jkbns.23.0019

rH‘ o
10 @
4
)
Ko

)
i

ot Aol obd
119] APl HE Bl £

et A&

M2
rn‘,
iy
r [¢)
i
2
=,
)

ol
A
=
=im)

™)

e

2

rO[n

=

o,

2

o o
N

o M L o
r—?—l"Eﬁ e
=)

R
=,

mr 1
o Ioh ¥

Z,
N
N
z
)
o
2
2o
2t
i)
e
o
2o

c

r
olo
l
!l
oX,
1o
i)
au)
e
o
-0,
&
=L
rO
2o
o oy
ox
flo
w0
o

%
NS
N

)
4
)
N
oo fo o rlo i & °F [o

o

y
o e
iul
s [

i

< 2
o
}o
f
N

ﬂol D}~°ﬂ = el WS A WE

e

= ZV]«HJ XV]HE X}7] ’?qu /\]ﬂ 59 }%J, A
o} 9] W8-S F3ote] & A} vl w S o 27t

1 B2 FUsi e B4 Aol
0olE & 4= 7] W&ol 0|2 Qlsf HHHE =7,
A 87, APE, R4S 80 GYAES 8
oA Q= FHETE Lrl= A4 tha 2ol 7 Q1S

E AFoA I ﬁa]i}z}g] 3o digh Ayl
ol tigt Hekst B B o]59] A, AEE XA AL}
4, 73591, 4189 -‘?—@X—ic"l *]7—]"2& oot Qit. o]t A
olo Holo] &40 7 &y ‘=de a7k vy 2d, FH
4, FAAYE, EEAG S oy WSk Yol A=l of
AR 3, AREE Aol 9 3T, BY, 49 A Aot k=

&-@.g o} /\ o]

ic)

b
S
)

M Q oL N o
2

:ﬂ-lx"*“mﬁi
ox E 1 &

=2

o J
. Jﬁ 30
EQ,
rr
=,

c]\f

2

Tl = A w5, Aol a8l AT o, F
¥} 29t Ao digt et HyEE 2 7] |AS S A
7t AZ71Zke] B & diA D 4 g2 HArskyit &t o5 Al
e FESH7] S8l A Holl HiERS vxozH omrly g
Ao} QAAES 0&% 173t Sl 1de] 4, FoF &

& A 9 8= dot 715 A} 0]
on] vkl QHE=(E, W7, A4 7
AHERJAHEE AlS(HeH]A & HER A
5ot E 7ETte] A fis HekE Al
=oAL ‘%‘%—101 2k ofg} 7iQlo] Aesh= 7H4E A5l
X gx50] A7k S s =2 4 =S A ©f
< A4 Xlxlil l SAEoSlE A A 1HES
SaAA = Riolet Az oA = A=A oA

fit
ek
12
i
A;a
L
e
i

)
[eXah
o F
o
(o)
32

250

JKBNS

=4S A2A7] S8 B 2RO AASHA R TE &
AA AAlske A3 F2u GAF 2HE 7IvEe A2
A e 2RO Ashe S23] A9 S AAad
off thet SA A7 AP L 9l ot Fufioll A= vlH|e Aol

%S S4s= =72« Spielberger [24]7F 7R AJE =<t
(State Anxiety Inventory), E/E<%H(Trait Anxiety Inventory) X
7} 910w of 717t 20202 W] Kol T gort & ATl
S1elsl 7790 AejEAfe] Bete] S48 710 BRI A sk
o} e EFH % (Hamilton Anxiety Rating Scale)2l #l EQ14
E(Beck Anxiety Inventory) S Q1/4Jof A wo] #ol= &<l
EQtHolt}25,26]. SUE BT £ 4ETOZ IAEH
HolHA grstal A s, ¥ 2t At 74 eR &
210l 9 7 Ak B2 ARy ARl et E4 F F
s PR ZEol3lom giit %‘{}4 A S/l =24
o] 5’?—47\% o] A Az|gRte] =

e g ol
2 AT A= g9 ez s A2ld &ARe] &1t dish
Walker®} Avant [14]9] 7id 24 RS 28

QA7 Zz@rte] Bebol Wt o] WAL ofsfstr

=

3 2l

B FAE U7 05 AT 71012 5 9L Holet Bt &

G A Bt AL B o A8 AR

L HolA 9948 E 5 Qu, 49 AUBA B SR
2

At 34 2RI e 7| 22T BET S UL
AT,

A7) Ao Auke g B Bolo] dhat
TRh1oo] B o] YHHOE Pot BE 79 AIAS
uistrlol @A glom, RS e
2 FAZ] G 5L Az L At Aefshs 7
A 3 S BESAL A7 B39 77t Basit,

N
=

g4

£ AT ey Ao Belo] et ojsler olE 95
1 ALae] 4B A9, 42 Tlersha 2uE Selskag
Walker9} Avant [14]9] 44 o] §3te] Al A4 eiTol
of. 5 A1, whgE A BelE Bole T s 4
Pelolgrort & AT 7 Aeabatel el 2y Fol &
Hatedrt. ol the A7 BAlR HEBE ) 4y Aol
gelo] T olohe S

[
b
ach
N
=)
of
o
)
1
Wi
&
0 mlo
)
o

m
—|—'
e
ln)
10
1o
_wﬁ
:L 0
.‘..
R,

N ok fo
)

EERELE zaats% 1 o A% £ 72 0] 4801
2 3 09 S ) Belo] dhet F5ATE At

https://doi.org/10.7586/jkbns.23.0019


https://doi.org/10.7586/jkbns.23.0019

Ho
2
E
0o
=2
>
[ ]
oy
0e
0F
X
il
1854
rio
rho
Rl
10
T
[l
:\.lz
fim
i
1x

ORCID

Chan-Mi Moon, https://orcid.org/0000-0001-6284-0193
Ye-seul Im, https://orcid.org/0000-0001-6102-3300

CONFLICT OF INTEREST

The authors declared that no conflict of interest.

AUTHORSHIP

CMM and YSI contributed to the conception and design of
this study; CMM and YSI collected data; CMM and YSI per-
formed the analysis and interpretation; YSI and CMM drafted
the manuscript; YSI and CMM critically revised the manu-
script; YSI and CMM supervised the whole study process. All

authors read and approved the final manuscript.

FUNDING

None.

DATA AVAILABILITY

The data that support the findings of this study are available

from the corresponding author upon reasonable request.

REFERENCES

1. Doopedia. Encyclopedia: Infectious diseases [Internet].
Seoul: Doosan; 2022 [cited 2023 Jun 18]. Available from:
https://www.doopedia.co.kr/doopedia/master/master.do?_
method = view&MAS_IDX =181119001596555

2. Song JH. Current status and future strategies of antimicrobial
resistance in Korea. The Korean Journal of Medicine. 2009;
77(2):143-151.

3. Korea Disease Control and Prevention Agency. Infectious dis-
ease hompage [Internet]. Chungbuk: KDCA; 2019 [cited 2023
Jun 18]. Available from: https://npt.kdca.go.kr/npt/biz/npp/
ist/simple/simplePdStatsMain.do

4. Korea Disease Control and Prevention Agency. Weekly Oc-
curence Trend [Internet]. Chungbuk: KDCA; 2019 [cited
2023 Jun 18]. Available from: https://ncovkdca.go.kr/

5. Yoon S. Deriving the effective improvement elements of the

https://doi.org/10.7586/jkbns.23.0019

JKBNS

emergency room in large general hospitals. Journal of Korean
Critical Care Nursing. 2015;8(2):66-79.

6. Korea Centers for Disease Control and Prevention. Guide-
lines for prevention and control of healthcare associated in-
fections [Internet]. Chungbuk: KCDC; 2017 [cited 2023 Apr
11]. Available from: https://www.kdca.go.kr/board/board.es-
?mid =a20507020000&bid = 0019

7. Yang I, Kim H, Jang Y, Kang Y. Associations among uncer-
tainty, depression, and anxiety in isolated inpatients. Journal
of Korean Academy of Psychiatric and Mental Health Nurs-
ing. 2019;28(3):216-225. https://doi.org/10.12934/jkpmhn.
2019.28.3.216

8. Korea Disease Control and Prevention Agency. Case defini-
tions for national notifiable infectious diseases [Internet].
Chungbuk: KDCA; 2013 [cited 2023 Apr 11]. Available from:
https://www.kdca.go.kr/board/board.es?mid = a20507020000
&bid = 0019&act = view&list_no="722148

9. Kim H]J, Song KY, Park HR, Choi DW. Perceived anxiety and
uncertainty in hematopoietic stem cell transplantation recipi-
ents to and from isolation unit. Journal of Korean Academy of
Fundamentals of Nursing. 2006;13(3):428-436.

10. Park JI. Quarantine measures for people suspected of con-

tracting an infectious disease and human rights. Korean
Journal of Medicine and Law. 2021;29(2):111-130.

11. Abad C, Fearday A, Safdar N. Adverse effects of isolation in

hospitalised patients: a systematic review. Journal of Hospital
Infection. 2010;76(2):97-102. https://doi.org/10.1016/j.
jhin.2010.04.027

12. Kang M, Cho H, Lee J. A latent profile analysis of depression,

anxiety, shame, and suicidal ideation. The Korean Journal of
Counseling and Psychotherapy. 2013;25(4):873-896.

13. Mazza MG, De Lorenzo R, Conte C, Poletti S, Vai B, Bolletti-

ni I, et al. Anxiety and depression in COVID-19 survivors:
role of inflammatory and clinical predictors. Brain, Behavior,
and Immunity. 2020;89:594-600. https://doi.org/10.1016/
j-bbi.2020.07.037

14. Walker LO, Avant KC. Strategies for theory construction in

nursing. 5th ed. Upper Saddle River, NJ: Pearson Education;
2011.

15. Doopedia. Encyclopedia: Isolation [Internet]. Seoul: Doosan

[cited 2023 Mar 22]. Available from: https://www.doopedia.
co.kr/doopedia/master/master.do?_method =view&MAS_
IDX=101013000826131

16. Naver communication. Encyclopedia: Anxiety [Internet].

251


https://doi.org/10.7586/jkbns.23.0019
https://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=181119001596555
https://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=181119001596555
http://wwwnc.cdc.gov/eid/page/background-goals

https://doi.org/10.4093/dmj.2020.0254
https://npt.kdca.go.kr/npt/biz/npp/ist/simple/simplePdStatsMain.do
https://npt.kdca.go.kr/npt/biz/npp/ist/simple/simplePdStatsMain.do
https://doi.org/10.7475/kjan.2022.34.1.39
https://doi.org/10.1016/j.pcd.2018.07.002
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSe At=1&pblctDtaSn=2452

https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019
https://doi.org/10.1016/j.numecd.2021.03.003
https://doi.org/10.12934/jkpmhn.2019.28.3.216
https://doi.org/10.12934/jkpmhn.2019.28.3.216
https://doi.org/10.12934/jkpmhn.2019.28.3.216
https://doi.org/10.12934/jkpmhn.2019.28.3.216
https://doi.org/10.12934/jkpmhn.2019.28.3.216
https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=722148

https://www.kdca.go.kr/board/board.es?mid=a20507020000&bid=0019&act=view&list_no=722148

https://doi.org/10.1016/j.jand.2017.03.022
https://doi.org/10.4093/dmj.2021.0156
https://doi.org/10.17215/kaml.2021.12.29.2.111
https://doi.org/10.17215/kaml.2021.12.29.2.111
https://doi.org/10.17215/kaml.2021.12.29.2.111
https://doi.org/10.1371/journal.pmed.1003053
https://doi.org/10.1016/j.jhin.2010.04.027
https://doi.org/10.1016/j.jhin.2010.04.027
https://doi.org/10.1016/j.jhin.2010.04.027
https://doi.org/10.1016/j.jhin.2010.04.027
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1111/j.1447-0594.2011.00812.x
https://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=101013000826131
https://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=101013000826131
https://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=101013000826131
https://terms.naver.com/entry.naver?docId=1059323&cid=40942&categoryId=32749


Ho
gl
=
e
=
i
[ ]
oy
0e
0%
Y
Il
o
rio
rton
>
10
T
[l
:\’|:
ot
AT
1=

Seoul: Doopedia [cited 2023 Mar 22]. Available from: https://
terms.naver.com/entry.naver?docld = 655845&cid = 48639&-
categoryld = 48639

17. Wikipedia. Encyclopedia: Infectious disease [Internet]. [cited
2023 Mar 22]. Available from: https://en.wikipedia.org/w/in-
dex.php?fulltext =1&profile = default&search =infec-
tious+disease&title = Special:Search&ns0 =1

18. McReynolds P. Changing conceptions of anxiety: a historical
review and a proposed integration. Issues in Mental Health
Nursing. 1985;7(1-4):131-158. https://doi.org/10.3109/016
12848509009453

19. Freud S. Inhibitions, symptoms and anxiety. The Psychoana-
Iytic Quarterly. 1936;5(1):1-28. https://doi.org/10.1080/21674
086.1936.11925270

20. Kwon OM. The isolation experience of VRE (vancomycin-re-
sistant enterococci) patient [master’s thesis]. Seoul: Yonsei
University; 2008. 1-75.

21. Xi Y. Anxiety: a concept analysis. Frontiers of Nursing.
2020;7(1):9-12. https://doi.org/10.2478/fon-2020-0008

252

JKBNS

22. Mahendru K, Pandit A, Singh V, Choudhary N, Mohan A,
Bhatnagar S. Effect of meditation and breathing exercises on
the well-being of patients with SARS-CoV-2 infection under
institutional isolation: a randomized control trial. Indian
Journal of Palliative Care. 2021;27(4):490. https://doi.org/10.
25259/1JPC_40_21

23.Liu Y, Huyang S, Tan H, He Y, Zhou J, Li X, et al. Using mind-
fulness to reduce anxiety and depression of patients with fe-
ver undergoing screening in an isolation ward during the
COVID-19 outbreak. Frontiers in Psychology. 2021;12:664
964. https://doi.org/10.3389/fpsyg.2021.664964

24. Spielberger CD. Theory and research on anxiety. Anxiety and
Behavior. 1966;1(3):413-428. https://doi.org/10.1016/B978-1-
4832-3131-0.50006-8

25. Hamilton M. The Hamilton rating scale for depression. As-
sessment of Depression. 1986:143-152.

26. Beck AT, Epstein N, Brown G, Steer R. Beck Anxiety Invento-
ry. American Psychological Association; 1988. https://doi.
org/10.1037/t02025-000

https://doi.org/10.7586/jkbns.23.0019


https://doi.org/10.7586/jkbns.23.0019
https://terms.naver.com/entry.naver?docId=655845&cid=48639&categoryId=48639

https://terms.naver.com/entry.naver?docId=655845&cid=48639&categoryId=48639

https://terms.naver.com/entry.naver?docId=655845&cid=48639&categoryId=48639

https://en.wikipedia.org/w/index.php?fulltext=1&profile=default&search=infectious+disease&title=Special:Search&ns0=1

https://en.wikipedia.org/w/index.php?fulltext=1&profile=default&search=infectious+disease&title=Special:Search&ns0=1

https://en.wikipedia.org/w/index.php?fulltext=1&profile=default&search=infectious+disease&title=Special:Search&ns0=1

https://doi.org/10.1093/ajcn/nqx002
https://doi.org/10.3109/01612848509009453
https://doi.org/10.3109/01612848509009453
https://doi.org/10.3109/01612848509009453
https://doi.org/10.3109/01612848509009453
https://doi.org/10.3305/nh.2015.31.sup3.8750
https://doi.org/10.1080/21674086.1936.11925270
https://doi.org/10.1080/21674086.1936.11925270
https://doi.org/10.1080/21674086.1936.11925270
https://doi.org/10.3390/nu14091960
https://doi.org/10.2478/fon-2020-0008
https://doi.org/10.2478/fon-2020-0008
https://doi.org/10.25259/IJPC_40_21
https://doi.org/10.25259/IJPC_40_21
https://doi.org/10.25259/IJPC_40_21
https://doi.org/10.25259/IJPC_40_21
https://doi.org/10.25259/IJPC_40_21
https://doi.org/10.25259/IJPC_40_21
https://doi.org/10.3389/fpsyg.2021.664964
https://doi.org/10.3389/fpsyg.2021.664964
https://doi.org/10.3389/fpsyg.2021.664964
https://doi.org/10.3389/fpsyg.2021.664964
https://doi.org/10.3389/fpsyg.2021.664964
https://doi.org/10.1016/B978-1-4832-3131-0.50006-8
https://doi.org/10.1016/B978-1-4832-3131-0.50006-8
https://doi.org/10.1016/B978-1-4832-3131-0.50006-8
https://doi.org/10.5720/kjcn.2022.27.5.406
https://doi.org/10.1037/t02025-000
https://doi.org/10.1037/t02025-000
https://doi.org/10.1037/t02025-000

S
1
T
Qe
=
i
AT
1%

Appendix 1. References used for concept analysis in this study

Al. Yang NK, Seo JY. The Effect of mobile web-based COVID-19 iso-
lation hospitalization management training on patient uncertainty,
anxiety and nursing education satisfaction. Journal of Korean
Clinical Nursing Research. 2022;28(2):112-121. https://doi.
0rg/10.22650/JKCNR.2022.28.2.112

A2.Deng Y, Yang J, Wang L, Chen Y. How lived experiences of
COVID-19 shape mental health: a case series of COVID-19 pa-
tients from Wuhan, China. Alpha Psychiatry. 2021;22(5):269.
https://doi.org/10.5152/alphapsychiatry.2021.21288

A3.Fan PEM, Aloweni E Lim SH, Ang SY, Perera K, Quek AH, et al.
Needs and concerns of patients in isolation care units-learnings
from COVID-19: a reflection. World Journal of Clinical Cases.
2020;8(10):1763. https://doi.org/10.12998/wjcc.v8.i110.1763

A4. Ganesan S, Balasubramanian B, Krishnamurthy P, Govindan R,
Mani N. Effects of tele-counseling on reducing anxiety levels of
COVID-19 patients in isolation wards: an observational study. In-
dian Journal of Psychological Medicine. 2023;45(1):43-46. https://
doi.org/10.1177/02537176221139598

A5.Hao E Tam W, Hu X, Tan W, Jiang L, Jiang X, et al. A quantitative
and qualitative study on the neuropsychiatric sequelae of acutely
ill COVID-19 inpatients in isolation facilities. Translational Psy-
chiatry. 2020;10(1):355. https://doi.org/10.1038/s41398-020-
01039-2

A6. Henssler J, Stock E van Bohemen J, Walter H, Heinz A, Brandt L.
Mental health effects of infection containment strategies: quaran-
tine and isolation—a systematic review and meta-analysis. Euro-
pean Archives of Psychiatry and Clinical Neuroscience. 2021;271
(2):223-234. https://doi.org/10.1007/s00406-020-01196-x

A7.Hossain MM, Sultana A, Purohit N. Mental health outcomes of
quarantine and isolation for infection prevention: a systematic
umbrella review of the global evidence. Epidemiology and Health.
2020;42. https://doi.org/10.4178/epih.e2020038

A8.Jin G, Li L, Liu J, Wang B, Zhan B. Depression and the risk factors
for isolated infectious disease fever patients in the hospital during
the COVID-19. Pakistan Journal of Medical Sciences. 2023;39
(2):474. https://doi.org/10.12669/pjms.39.2.6902

A9. Lupion-Mendoza C, Antinez-Dominguez MJ, Gonzalez-Fernan-
dez C, Romero-Brioso C, Rodriguez-Bano J. Effects of isolation on
patients and staff. American Journal of Infection Control.

2015;43(4):397-399. https://doi.org/10.1016/j.ajic.2015.01.009

https://doi.org/10.7586/jkbns.23.0019

JKBNS

A10. Okogbenin EO, Seb-Akahomen OJ, Edeawe O, Ehimigbai M,
Eboreime H, Odike A, et al. Psychiatric manifestations and associ-
ated risk factors among hospitalised patients with COVID-19 in
Edo State, Nigeria: a cross-sectional study. BMJ Open. 2022;12
(5):¢058561. https://doi.org/10.1136/bmjopen-2021-058561

Al1. Purssell E, Gould D, Chudleigh J. Impact of isolation on hospital-
ised patients who are infectious: systematic review with meta-anal-
ysis. BMJ Open. 2020;10(2):e030371. https://doi.org/10.1136/bm-
jopen-2019-030371

A12. Rawal P, Neupane R, Singh A, Basnet P, Chapagain S, Chapagain S,
et al. Anxiety among COVID-19 patients during their stay in isola-
tion ward in a tertiary care center: a descriptive cross-sectional
study. Journal of the Nepal Medical Association. 2021;59(242):992.
https://doi.org/10.31729/jnma.7069

A13. Siddiqui ZK, Conway S], Abusamaan M, Bertram A, Berry SA, Al-
len L, et al. Patient isolation for infection control and patient expe-
rience. Infection Control & Hospital Epidemiology. 2019;40
(2):194-199. https://doi.org/10.1017/ice.2018.324

A14. Tsukamoto R, Kataoka Y, Mino K, Ishibashi N, Shibata M, Matsuo
H, et al. Gender differences in anxiety among COVID-19 inpa-
tients under isolation: a questionnaire survey during the first and
second waves of the COVID-19 pandemic in Japan. Frontiers in
Public Health. 2021;9:708965. https://doi.org/10.3389/fpubh.
2021.708965

A15. Woong NL, Ekstrom VSM, Xin X, Lim C, Boon ESK, Teo SWJ, et
al. Empower to connect and connect to empower: experience in
using a humanistic approach to improve patients’ access to, and ex-
perience of, care in isolation wards during the COVID-19 outbreak
in Singapore. BMJ Open Quality. 2021;10(1):e000996. https://doi.
org/10.1136/bmjoq-2020-000996

Al6. Adar S, Konya PS, Akgin Al, Diindar U, Demirtiirk N. Evaluation
and follow-up of pain, fatigue, and quality of life in COVID-19 pa-
tients. Osong Public Health and Research Perspectives. 2023;14
(1):40. https://doi.org/10.24171/j.phrp.2022.0275

Al7. Gunjiganvi M, Rai S, Awale RB, Mishra P, Gurjar M, Gupta D, et al.
Depression and anxiety among COVID-19 indian intensive care
unit survivors: a prospective observational study. Indian Journal of
Critical Care Medicine. 2022;26(12):1267. https://doi.org/10.5005/
jp-journals-10071-24370

253


https://doi.org/10.7586/jkbns.23.0019

Review Article

pISSN 2383-6415 - elSSN 2383-6423
Journal of Korean Biological Nursing Science 2023;25(4):254-265
https://doi.org/10.7586/jkbns.23.0018

JKBNS

Journal of Korean
Biological Nursing Science

Effect of exercise interventions on sarcopenic obesity in middle-
aged and older adults: a comprehensive review
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Purpose: This study examined the definitions, diagnostic criteria, and measurements of sarcopenic
obesity and identified effective exercise interventions that improve cardiometabolic outcomes in mid-
dle-aged and older adults, in whom the prevalence of sarcopenic obesity is increasing.

Methods: This comprehensive review followed the principles of literature search, data extraction, and
review, as described in the PRISMA 2009 guidelines.

Results: The 11 articles included in this study presented different concepts of sarcopenic obesity. Exer-
cise interventions for sarcopenic obesity varied in their effects. Resistance exercise improved muscle
mass and physical function, while aerobic exercise primarily impacted obesity and cardiometabolic in-
dicators. Combined exercise had mixed results across indicators.

Conclusion: This study addressed a pressing public health concern in the context of an aging popula-
tion, acknowledged the unique challenges of sarcopenic obesity, and attempted to clarify definitions
and assessment methods, while identifying effective exercise interventions to reduce cardiometabolic
risk. Sarcopenic obesity is a multifaceted condition with varying definitions and diagnostic criteria. Its
association with cardiometabolic risk underscores the need for comprehensive assessments consider-
ing both muscle and obesity indicators. While exercise interventions hold promise for managing sarco-
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penic obesity, further research is required to establish effective strategies.

Key Words: Sarcopenia; Obesity; Risk; Muscle, skeletal; Exercise

INTRODUCTION

Due to the improvement in nutrition and medical technology
development, life expectancy has increased worldwide, and the
proportion of the elderly population is also increasing. In South
Korea, older adults over 65 comprise 15.7% of the total popula-
tion in 2020. Moreover, the super-aged society will launch at
20.6% in 2025 [1]. The aging population leads to an increasing
prevalence of chronic diseases and medical expenses [2].

These problems are related to the increased obesity rate. The
obesity rate among the Korean population aged 60~69 and
over 70 in 2019 was 37.3% and 34.3%, respectively [3]. In par-
ticular, obesity among older adults increases the risk of chron-
ic diseases, such as hypertension, diabetes, dyslipidemia, and

cardiovascular disease. These situations also increase medical
expenses [4].

With age, body composition changes, such as muscle mass
decreases and fat mass increases. The muscle mass decreases by
3%-6% every year after age 60 [5]. On the other hand, advanced
age increases adipose tissue by 10% in men and 6% in women
[6]. Muscle loss and increased fat characterize obesity in older
adults. This condition is called Sarcopenic obesity [7]. Unlike
obesity in general, which is characterized by excess body fat
and often results from an imbalance between calorie intake and
expenditure, sarcopenic obesity combines obesity with muscle
loss, increasing muscle weakness and vulnerability to falls, pos-
ing a dual challenge [7].

However, The definition of sarcopenic obesity is not clear.
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The criteria for sarcopenic obesity vary according to the pur-
pose of a study, and the measurement of sarcopenic obesity is
also not standardized. Despite the variety of criteria and differ-
ent measurement methods, sarcopenic obesity means satisfying
both sarcopenia and obesity criteria simultaneously. Baumgart-
ner was the first to define Sarcopenic obesity as the concept of
sarcopenia and obesity [8].

Although Baumgartner introduced the concept of sarcopenic
obesity in 1998 [9], it is still not recognized as actual obesity
due to decreased muscle mass despite increased fat mass, so its
risk is overlooked and not adequately managed. Those who are
average or underweight tend to be less concerned with sarcope-
nic obesity. However, even a normal weight or underweight
state can not be free from sarcopenic obesity. In terms of phe-
notype, sarcopenic obesity may not look like being obese. So, It
is likely not to consider a need for management. There is a re-
quirement to improve the awareness of sarcopenic obesity.

According to a systematic review of definitions and diagnos-
tic criteria [10], muscle mass or strength, such as walking speed
and handgrip strength, can define sarcopenia. Moreover, BMI,
fat mass, visceral fat area, and waist circumference are obesity
indexes. Various ways measure these parameters. Specifically,
muscle mass can be presented by total muscle mass or appen-
dicular lean mass in a ratio of weight, squared height, or BML
Other indicators for muscle mass are fat-free mass index by up-
per arm or thigh muscle circumference. Thus, The definition,
diagnostic criteria, and measuring methods for sarcopenic obe-
sity are in chaos.

The prevalence varies from 6.1%-22.5% for men and 7.3%-
21.1% for women, depending on the diagnostic criteria of sar-
copenic obesity [11-14]. However, the prevalence of sarcopenic
obesity increases with physical inactivity due to long-term sed-
entary lifestyles, nutritional imbalance related to insufficient
protein intake, systemic inflammatory disease, and age
[7,15,16]. In sarcopenic obesity, muscle loss and body fat incre-
ment create a negative synergistic effect, increasing the car-
diometabolic risk such as diabetes, hypertension, and dyslipid-
emia [17]. Moreover, Sarcopenic obesity causes physical dys-
functions such as falls and gait disorders in daily life and conse-
quently lowers the quality of life of older adults [18].

To manage obesity in general, limit calories and exercise to
lose weight. However, with general obesity management for
sarcopenic obesity, the loss of muscle mass may worsen. There-
fore, it is necessary to apply an intervention to manage sarcope-
nic obesity differentiated from general obesity management.
The need for obesity management through exercise and diet is
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highly recognized, and many studies have been conducted.
However, the awareness and management of sarcopenic obesity
are poor. Because of unstandardized definitions, diagnostic cri-
teria, and measuring methods, the management intervention
for sarcopenic obesity is unclear. Therefore, reaching a consen-
sus on a definition, diagnostic criteria, and measurement is
necessary to identify effective exercise methods for sarcopenic
obesity discriminated from general obesity management.

This study aims to identify the effective exercise interven-
tions improving cardiometabolic outcomes of sarcopenic obe-
sity for middle-aged and older adults with an increasing preva-
lence through a comprehensive literature review. The study will
examine the definitions, diagnostic criteria, and measurement
of sarcopenic obesity and outcome variables to test interven-
tions' effectiveness.

METHODS

This comprehensive review followed the principles of litera-
ture search, data extraction, and review of the PRISMA 2009
guidelines [19]. This comprehensive review conducted the
study selection process rigorously and methodically. The selec-
tion criteria were established a priori to ensure the relevance of
the chosen studies to the research question. This process in-
cluded a comprehensive database search and a meticulous ex-
amination of titles, abstracts, and full texts to determine wheth-
er each study met the predefined inclusion and exclusion crite-
ria. Furthermore, the methodology for study selection was in-
formed by consultations with another experienced researcher
to enhance the robustness of the selection process.

Eligibility criteria

Inclusion criteria were as follows: adults over middle-aged
living in the community, sarcopenic obesity subjects, prescribed
exercise interventions and physical activities related to the
study (possibly dietary combined exercise interventions), and
indicators that can confirm the effectiveness of interventions.
Exclusion criteria were as follows: without full-text, subjects
without sarcopenic obesity, unclear definition of sarcopenic
obesity, proceeding analysis, letter opinions, a study without or
inappropriate outcome variables, and a study reported in lan-
guages other than English or Korean.

Information sources and search strategy
The study performed a literature search for articles published
until May 2020 in databases such as PubMed, Embase, and CI-
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NAHL. The study checked for the literature search. ("mid-
dle-aged" OR "older adult” OR "elderly" OR "aging") AND ("ex-
ercise” OR "training” OR "physical activity") AND ("sarcopenic
obesity" OR ("sarcopenia” AND "obesity")) AND ("blood pres-
sure” OR "glucose” OR "triglyceride” OR "cholesterol" OR "car-
diometabolic" OR "cardiovascular” OR "weight" OR "waist cir-
cumference” OR "BMI" OR "muscle mass")

Study selection and data extraction

In May 2020, The study conducted the first literature search
using search terms and strategies. One thousand forty-nine
documents were searched, including PubMed 259, Embase
725, and CINAHL 65. Figure 1 presents the whole screening
process of the study. TThere were 11 articles included in the
study (Appendix 1).

Quality assessment

This study adopted the Cochrane Collaboration Risk of Bias
tool for quality assessment [20]. The risk of bias assessment
process was also enhanced by soliciting consultation from a fel-
low researcher, ensuring a more comprehensive and rigorous

JKBNS

evaluation. Two investigators evaluated independently using
the Cochrane Collaboration Risk of Bias tool and confirmed
together. Assessment criteria were random sequence genera-
tion, allocation concealment, blinding participants and person-
nel, blinding outcome assessment, incomplete outcome data,
and selective reporting.

Table 1 presents the assessment results. This study analyzed
all included articles irrespective of the risk of bias due to the
relevant article shortage.

RESULTS

Characteristics of participants and sarcopenic obesity

Out of eleven studies, eight were female participants, two
were male participants, and one was male and female. The av-
erage age of participants was between 55 and 90 years old.

The studies use the indicators of sarcopenia and obesity to
define sarcopenic obesity (Table 2). Various indicators were ap-
plied alone or in combination to define sarcopenia. Even
though its calculation methods and diagnostic criteria differed,
the skeletal muscle index (SMI) was the most prevalent sarco-

T

S Records identified from:

E PubMed (n = 259) R Records removed before screening:

% Embase (n = 725) " Duplicate records removed (n = 270)

= CINAHL (n = 65)
NG
T T

Records screened R Records excluded
(n=1779) " Title & Abstract review (n = 732)
A4

2

= Reports sought for retrieval > Reports not retrieved

o (n =47) (n=0)

A

A 4
Reports assessed for > Reports excluded:
-, eligibility (n = 47) « Subjects without sarcopenic obesity (n = 22)
« Unclear criteria for sarcopenic obesity (n = 3)
« Without or inappropriate outcome variables (n = 3)

) * Proceeding journal (n = 6)

= * Letter opinion (n = 1)

.“g’ v + Not an English journal (n = 1)

2 Reports of included studies

(n=11)

N

Figure 1. Flow diagram of study screening.
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Table 1. Assessment of the Risk of Bias of the Included Articles
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. Random sequence Allocation Blinding of participants el Incomplete Selective
Article X outcome .
Author (yr) generation concealment and personnel outcome data reporting
= (selection bias)  (selection bias) (performance bias) assess men_t (attrition bias) (reporting bias)
(detection bias)
A1 Barbat-Artigas et al. (2016) Unclear Unclear Low Unclear Low Low
A2 Nabuco et al. (2019) Low Low Low Low Low Low
A3 Carvalho et al. (2019) Unclear Unclear Low Unclear Unclear Low
A4 Stoever et al. (2018) Unclear Unclear Low High Low Low
A5 Liao et al. (2018) Low Low Low High Low Low
A6 de Oliveira Silva et al. (2018) Unclear Unclear Low Unclear Low Low
A7 Liao et al. (2017) Low Low Low Low Low Low
A8 Huang et al. (2017) Low Low Low High Low Low
A9 Maltais et al. (2016) Low Low Low Low Low Low
A10  Parketal.(2017) Low Low Low Unclear Low Low
A1l Kimetal. (2016) Low Low Low High Low Low

penic indicator (6 studies). Obesity indicators were body mass
index (BMI), body fat mass, and visceral fat area alone or in
combination. Body fat mass (7 studies) was the most prevalent
indicator, followed by BMI (5 studies). The body composition
was measured by bioelectrical impedance analysis (6 studies)
or dual-energy X-ray absorptiometry (5 studies).

Outcome variables

Outcome variables for intervention were muscle indicators,
obesity indicators, physical function indicators, and cardiomet-
abolic indicators (Table 3).

Lean mass (kg) and SMI (%) were prevalent as muscle indi-
cators. Twenty-one muscle indicators were evaluated in ten
studies (90.9%), of which nine (42.9%) showed significant
changes. Most studies adopted BMI (kg/m2) or Body fat of to-
tal body or appendicular in percentage (%) or kilogram (kg) as
obesity indicators. In the obesity indicator, there were signifi-
cant changes in 16 out of 37 (43.2%) variables in eleven (100%)
studies. Physical functions were categorized as speed, balance,
flexibility, strength, etc. A walk test was the most prevalent for
speed evaluation, followed by a rising test. Eight studies (72.7%)
evaluated thirty-one physical function indicators, and eighteen
(58.1%) showed significant results.

Six (54.5%) of the eleven studies evaluated cardiometabolic
indicators such as blood pressure, serum glucose, cholesterol,
an inflammatory cytokine, artery thickness, and blood flow ve-
locity (Table 4). Of the forty-eight cardiometabolic indicators
evaluated, sixteen showed significant results.

https://doi.org/10.7586/jkbns.23.0018

The Exercises and effects
Aerobic exercise

There was only one study that applied aerobic exercise. The
study applied moderate- and vigorous-intensity exercise once a
week for three weeks, and the session lasted one hour (Table 2).
Among the obesity indicators, body weight, BMI, and body fat
decreased. However, no significant changes in the muscle indi-
cators and physical function were not evaluated (Table 3). Car-
diometabolic indicators had improved in all measured vari-
ables, such as total cholesterol, triglyceride, low-density lipo-
protein cholesterol, and systolic blood pressure, except for
high-density lipoprotein cholesterol (Table 4).

Resistance exercise

Five out of eight studies applied moderate- and vigorous-in-
tensity exercises. The other three studies applied moderate-in-
tensity exercises. The minimum 35-minute to maximum one-
hour exercise was performed twice or thrice a week for 12 to 16
weeks (Table 2).

In muscle indicators, appendicular lean mass or appendicular
lean mass index increased in four out of eight resistance exer-
cise studies. Still, there were no significant changes in all three
studies evaluating skeletal muscle or SMI (Table 3). For the
obesity indicator, six out of eight studies investigated a body fat
percentage and reported a decrease in four of them. One study
reported decreased waist circumference or waist-to-hip ratio.
On the other hand, three and five studies measured body
weight and BMI, respectively, but showed no significant chang-
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Table 2. Summary of the Included Articles
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Article . Period Intervention frequency and L Obesity crite-

D Author (yr)  Age (yr)  Gender Exercise (week) o Sarcopenia criteria i Assessment
Al Barbat-Arti- 50~60 Female Aerobic 3 Cycle ergometer and walk- Lean BMI (kg/m?) BMI > 30 and BIA
gas et al. ing, 1 hour, once a week BFM > 40

(2016) (moderate & vigorous)
A2 Nabuco et al. > 60 Female  Resistance 16 Whole body program, Appendicular lean soft BFM > 35 DXA
(2019) thrice/week (moderate & tissue < 15.02 kg
vigorous)
A3 Carvalho etal. 55~80 Male Resistance 12 Mixed power training, Handgrip strength/Body ~ BFM > 25 DXA
(2019) thrice/week (moderate &  weight
vigorous)
A4 Stoever et al. > 65  Female, Resistance 16 Progressive resistance train- Female: SMI < 27.6%, BMI > 30 BIA
(2018) Male ing, 1 hour, twice a week  hand-grip strength <
(moderate & vigorous) 21 kg, SPPB score < 8,
4-meter gait speed <
0.8 m/s
Male: SMI < 37%,
Hand-grip strength <
32 kg, SPPB score < 8,
4-meter gait speed <
0.8 m/s
A5 Liao et al. 60~80 Female  Resistance 12 Elastic band training, SMI (TSM/total body BFM > 30 BIA
(2018) 35-40 min, thrice/week mass x 100) < 27.6%
(moderate)
A6 de Oliveira > 60  Female Resistance 16 Muscle resistance training, Appendicular fat-free BMI > 27 DXA
Silva et al. 40-50min, twice a week mass (measured - pre-
(2018) (moderate & vigorous) dicted’) < 3.4
A7 Liao et al. 60~80 Female  Resistance 12 Elastic band training, SMI (TSM/height?) BFM > 30 BIA
(2017) 35-40 min, thrice/week < 7.15 kg/m’
(moderate)
A8 Huang et al. 60~90 Female  Resistance 12 Elastic band training, SMI (TSM/total body BFM > 30 DXA
(2017) 55 min, thrice/week (mod- mass x 100) < 27.6%
erate)
A9 Maltaisetal. ~ 60~75 Male Resistance 16 Muscle resistance training, Appendicular lean mass ~ BMI > 30 DXA
(2016) 1 hour, thrice/week (mod-  index < 10.75 kg/m’
erate & vigorous)
A10  Parketal. 65~84  Female Combination 24  Combined exercise program, SMI (ASM/weight) BMI > 25 BIA
(2017) 50-80 min, quintuple/ < 25.1%
week (moderate & vigor-
ous)
A1 Kim et al. > 70 Female Combination 12  Chair exercise, band, rotated SMI (ASM/height?) BFM > 30 BIA
(2016) training machine, station- < 5.67 kg/m’

ary bicycle, 1 hour, twice a
week (moderate & vigor-
ous)

ASM = appendicular skeletal muscle mass; BIA = bioelectrical impedance analysis; BMI = body mass index; BFM = body fat mass (%); DXA = dual-energy X-ray
absorptiometry; SMI = skeletal muscle index; SPPB = Short Physical Performance Battery; TSM = total skeletal muscle mass.
*Predicted appendicular fat mass = -14.529 + (17.989 x height in meters) + (0.1307 x total fat mass in kg).

es (Table 3).

Six out of eight studies evaluated physical function indica-
tors. Speed improved in four out of six studies. The study that
evaluated the balance was three out of eight studies, and all
three studies reported improvement. The strength was evaluat-
ed in four out of eight studies. One out of four studies reported
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enhanced handgrip strength. On the other hand, one study re-
ported increased knee extension (Table 3).

Three out of eight studies evaluated cardiometabolic indica-
tors. However, only one out of three studies reported improved
cardiometabolic risks such as glucose, triglyceride, high-density
lipoprotein cholesterol, High-sensitivity c-reactive protein, and
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Table 3. Effects of Exercise on Muscle, Obesity, and Physical Function Indicators

Article ID
Indicator Variable AE RE CE
A1l A2 A3 A4 A5 A A7 A8 A9 A10 ATl
Muscle Skeletal muscle mass (kg) + +
Skeletal muscle mass index (%) + + + +
Trunk muscle (kg) A
Appendicular muscle mass (kg) + A
Lean mass (kg) + A + + A
Lean mass index (kg/m?) + +
Appendicular lean mass (kg) A A A
Appendicular lean mass index (kg/m?) A A
Obesity  Body weight (kg) v 4 + o+
Body mass index (kg/m?) v + + + o+
Waist circumference (cm) v 4
Hip circumference (cm) * +
Waist-hip ratio v +
Neck circumference (cm) 4
Body fat percentage (%) v + vV + Vv V vV V
Total fat mass (kg) + + vV Vv + v
Trunk fat mass (kg) + + 4
Appendicular fat mass (kg) * v
Physical ~ Speed Wialk test (sec, m/sec, repetitions) v * + A + A =
function Stair test (n) + A
Rising test (sec, repetitions) v vV V A + +
Timed-up-and-go test (sec) + A VvV =+
Balance Single leg stance (sec) A
Functional reach distance (cm) A
SPPB score A
Flexibility Sit and reach (cm) +
Strength Knee extension (kg) A ' A
Handgrip strength (kg) A £ * A =
Other Global physical capacity score A

AE = aerobic exercise (ID A1), RE = resistance exercise (ID A2-A9), CE = combined exercise (ID A10,A11), SPPB = Short Physical Performance Battery.

A= increase; ¥ = decrease; £ = no significant change.

Interleukin-6 (Table 4).

Combination exercise

Two studies adopted moderate- and vigorous-intensity com-
bination exercise (Table 2). One study applied the 50- to
80-minute exercise five days per week for 24 weeks, and the
other applied one-hour exercise twice weekly for twelve weeks.

The appendicular muscle mass as muscle indicators increased
in one study. However, there were no significant changes in SMI
(Table 3). For the obesity indicator, two studies all reported de-
creased body fat percentage. In addition, one out of two studies
reported a decrease in total fat mass, trunk fat mass, and appen-

https://doi.org/10.7586/jkbns.23.0018

dicular fat mass. On the other hand, only one study evaluated
waist circumference, and no significant changes (Table 3).

Two studies evaluated physical function indicators. However,
speed showed improvement in one study evaluated through the
walk test. Enhanced strength was reported in both studies
through the knee extension test and handgrip strength test, re-
spectively (Table 3).

Only one out of two studies that evaluated cardiometabolic
indicators reported improved systolic blood pressure, total cho-
lesterol, carotid artery intima-media thickness, peak systolic
flow velocity, end-diastolic flow velocity, and wall shear rate
(Table 4).
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Table 4. Effects of Exercise on Cardiometabolic Indicators
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Article ID

Cardiometabolic indicator AE RE CE

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 A1
Systolic blood pressure (mmHg) v + v +
Diastolic blood pressure (mmHg) + + Eis +
Glucose (mg/dL or mmol/L) v +
Insulin (mU/mL or pmol/L) + e
HbA1c (%) +
Homeostasis model assessment-insulin resistance it
Total cholesterol (mg/dL or mmol/L) A 4 + + + +
Triglycerides (mg/dL or mmol/L) v v + £ + +
High-density lipoprotein cholesterol (mg/dL or mmol/L) ¥ A + + +
Low-density lipoprotein cholesterol (mg/dL or mmol/L) v + e e +
High-sensitivity c-reactive protein (mg/L or mmol/L) v + + + +
Interleukin-6 (pg/mL) v i 4
Carotid artery intima-media thickness (mm) v
Peak systolic flow velocity (cm/sec) A
End diastolic flow velocity (cm/sec) A
Wall shear rate (sec) A

AE = aerobic exercise (ID A1); RE = resistance exercise (ID A2-A9); CE = combined exercise (ID A10,A11).

A= increase, ¥= decrease, + = no significant change.

DISCUSSION

This study investigated the definitions, diagnostic criteria,
and measurement of sarcopenic obesity and the effective exer-
cise interventions improving cardiometabolic outcomes of sar-
copenic obesity for adults over middle-aged. Unfortunately,
there were few attempts to manage sarcopenic obesity by relat-
ing it to cardiometabolic risk, and only eleven studies met the
criteria. Identifying eleven articles in this study, concepts of sar-
copenic obesity were different. Even though the same indica-
tors were used to define sarcopenic obesity, it was difficult to
compare the study results because the measurement methods
and units were not the same. In addition, the cutoff values were
all different.

Sarcopenic obesity, in which muscle loss and fat increase si-
multaneously, has various pathophysiological changes. De-
creased skeletal muscle mass increases fragility and loss of in-
dependence associated with decreased muscle strength, impair-
ing its role as an endocrine organ. As an endocrine organ, skel-
etal muscle release various myokines such as adiponectin, ape-
lin, B-aminoisobutyric acid, fibroblast growth factor 21, Inter-
leukin-6, Interleukin-10, Interleukin-15, irisin, myonectin, and
musclin [9]. These myokines are involved in the metabolism of
glucose, fat, inflammation, and cardiometabolic risk. Moreover,

260

excessive proinflammatory cytokines from exacerbated adipose
tissue alter adipokine expressions, which creates a high flow of
lipids to muscle fibers [9,21]. The atrophy of skeletal muscle
cells decreases the expression of glucose transporter type 4 in
muscle fibers and reduces the demand for insulin-dependent
glucose uptake [22]. The proinflammatory state and lipid accu-
mulation in muscle fibers, on the other hand, induce the activi-
ty of intracellular kinases that phosphorylate and inactivate the
insulin receptor and substrates [9]. Insulin resistance is a cen-
tral mechanism for associating sarcopenic obesity with cardio-
vascular disease [21]. As such, sarcopenic obesity acts as a risk
factor for cardiovascular disease. Therefore, to define sarcope-
nic obesity, it is necessary to consider cardiometabolic risk as
well as muscle and obesity indicators. However, as can be seen
from the results of this review, only six out of eleven studies
(approximately 54.5%) adopted cardiometabolic indicators. In
the case of studies employing resistance exercise, only one
study considered cardiometabolic indicators.

Moreover, the application of exercise intervention for sarco-
penic obesity should evaluate the increase in skeletal muscle
and decrease in body fat based on the definition of sarcopenic
obesity. However, while the decrease in body fat was assessed in
ten studies, only four out of eleven studies evaluated the skeletal
muscle mass or skeletal muscle mass index, and none showed
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significant results in increasing skeletal muscle. These results
raise doubts about the suitability of intervention for sarcopenic
obesity. Therefore, awareness of this still needs to be improved,
and more research is necessary to establish diagnostic criteria
for cardiometabolic risk for sarcopenic obesity.

So far, bioelectrical impedance analysis and dual-energy
X-ray absorptiometry have been the most prevalent methods to
measure muscle mass or body fat. However, it is also necessary
to consider the ease of screening, such as tape measure. Calf or
thigh circumference might be an alternative to muscle mass
measurement [23-26]. Moreover, waist circumference is a good
indicator of central obesity in the ratio of the hip circumference
or height [27]. In particular, the waist to hip ratio or the waist
to height ratio are indicators that can quickly identify the car-
diometabolic risk caused by the problem of body fat distribu-
tion, which is easy to overlook in normal BMI [27-29]. Calf cir-
cumference is associated with cardiovascular risk factors, par-
ticularly insulin resistance and carotid atherosclerosis [30]. Calf
circumference cutoff values for sarcopenia vary according to
age, gender, and race. For Koreans over 70, the calf circumfer-
ence cutoff was < 35 cm for men and < 33 cm for women [23].
For Japanese over 40 years old and Brazil over 60, the calf cir-
cumference cutoff was < 34 cm for men and < 33 cm [24,25].
In Indonesia, over 60 years of age, the calf circumference cutoff
was male < 34 cm and female < 29 cm [26]. Also, a smaller
thigh circumference is associated with increased cardiovascular
and coronary heart disease and hypertension [31,32]. In Amer-
ican subjects 18 years of age or older, an increase in thigh cir-
cumference by 1 cm resulted in a 6% decrease in cardiovascular
mortality [33]. Thus, these anthropometric indices enable early
detection of sarcopenic obesity, including cardiometabolic risk.
If thigh, calf circumference, and waist circumference in ratio to
hip or height are managed together in daily life, it would be
possible to prevent cardiovascular disease, significantly reduc-
ing medical expenses.

Even though there were exercise interventions for sarcopenic
obesity, such as aerobic, resistance, and combination exercise,
there were too few studies to compare the impact of the out-
come variable in sarcopenic obesity subjects. However, Aerobic
exercise effectively manages cardiometabolic risk by improving
glycemic control, cardiorespiratory fitness, myocardial func-
tion, vascular endothelial function, visceral adiposity, inflam-
mation, and dyslipidemia [34]. On the other hand, resistance
exercise increases muscle mass by stimulating the entire muscle
and muscle fiber hypertrophy [35]. In a weight loss program
for older adults, combined aerobic and resistance exercise im-
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proved the participants' functional status while preserving lean
mass [36]. Combination exercise benefits weight loss, fat loss,
cardiovascular health, leptin levels, and aerobic capacity [37].
Thus, combination exercise may help improve body composi-
tion and cardiometabolic risks in obese older people, ultimately
improving cardiovascular function and health [38].

Exercise interventions for sarcopenic obese subjects should
reduce body fat through aerobic exercise and increase muscle
mass and strength through resistance exercise to create a syner-
gistic effect, consequently reducing cardiometabolic risk. In
particular, improving lower extremity muscle health may help
prevent and ameliorate sarcopenic obesity while lowering the
risk associated with metabolic syndrome and premature death
and may reduce certain lipid levels, particularly those related to
the development of cardiovascular disease [22,39]. However,
additional research should investigate which aerobic and resis-
tance exercise ratio in combination exercise is an effective in-
tervention for sarcopenic obesity

Also, considering exercise intensity and frequency would be
necessary. Considering the age at which sarcopenic obesity is
prevalent, it is necessary to consider practical exercise applica-
tions that can be adopted continuously without being excessive.
In this review, There were significant changes in muscle, obesi-
ty, and physical function indicators in studies that applied
moderate-intensity exercise. However, no significant changes
were observed in cardiometabolic indicators, and even more
were not evaluated. Additional research is needed.

This study has some limitations. This study tried to find out
exercise intervention effects on sarcopenic obesity. However,
there were few preliminary studies. Because of the relevant arti-
cle shortage, this study included articles irrespective of the risk
of bias. Moreover, some study results are not limited to exercise,
including diet interventions. In addition, the limitation of re-
stricting the search to English-language databases resulted in a
narrow scope by excluding publications in languages other than
English.

For this reason, it was difficult to verify the effect of pure ex-
ercise intervention. Therefore, it is necessary to be careful in in-
terpreting the results. Nevertheless, this study may raise aware-
ness of sarcopenic obesity and its management, seeking to clar-
ify definitions and assessing methods while identifying exercise
interventions to improve the cardiometabolic risks. Further re-
search on management and its effect on sarcopenic obesity is
needed.
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CONCLUSION

This study addresses a pressing public health concern in the
context of an aging population, acknowledges the unique chal-
lenges of sarcopenic obesity, and tries to clarify definitions and
assessment methods while identifying effective exercise inter-
ventions to improve the cardiometabolic risks. Sarcopenic obe-
sity is a multifaceted condition with varying definitions and di-
agnostic criteria. Its association with cardiometabolic risk un-
derscores the need for comprehensive assessments considering
both muscle and obesity indicators. While exercise interven-
tions hold promise for managing sarcopenic obesity, further re-
search is required to establish effective strategies.
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Adherence to antiretroviral therapy and associated factors among
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Purpose: Although long-term viral suppression and antiretroviral therapy (ART) success depend on
sustained adherence, adolescents' adherence rates are suboptimal. Optimal adherence is influenced by
various factors. Since Sub-Saharan Africa is home to over 80% of adolescents living with human im-
munodeficiency virus (HIV) and considering their unique characteristics and susceptibility to poor ad-
herence, it is crucial to provide updated knowledge on adherence rates and their determinants among
this population. This review aims to present up-to-date data on adherence rates and associated factors
among HIV-positive adolescents in Sub-Saharan Africa.

Methods: A systematic review was conducted following the PRISMA guidelines. The PubMed and Sco-
pus databases were used to identify documents corresponding to the study's objectives. Eleven studies
were included in this review after being selected from among all studies that were found online from
2017 to 2023.

Results: The reported adherence rates ranged from 55% to 860%. In total, 32 factors were found to be
related to adherence among HIV-positive adolescents in Sub-Saharan Africa. These included 12 adher-
ence-facilitating factors and 20 adherence-inhibiting factors. The most often mentioned factors af-
fecting adherence were advanced World Health Organization clinical stage (i.e., stage IV), ART dose
and regimens, a lack of support, and violence victimization.

Conclusion: Our findings can help healthcare providers collaborate with HIV-positive adolescents to
improve ART adherence and ensure the best possible health outcomes.
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INTRODUCTION

Human immunodeficiency virus (HIV) continues to be a
major global public health problem with approximately 38.4
million people living with HIV at the end of 2021 with 1.5 mil-
lion new infections and 650,000 AIDS-related deaths globally
[1]. In Africa, 25.6 million people were living with HIV and an
estimated 880,000 new infections and 460,000 deaths were at-
tributed to HIV related in 2020 [2,3].

Adolescence is the period of life between childhood and
adulthood, from 10 to 19 years [4]. Given their rapid physical,
psychological, and physiological changes, which have an im-

pact on their health-related behaviors, adolescents are a partic-
ularly vulnerable age group when it comes to acquisition of
HIV infection [5]. In the world at the end of 2021, there were
about 1.8 million adolescents who were HIV positive, with
more than 1.5 million of them residing in Sub-Saharan Africa
[2,3,6,7]. The long-term survival of perinatally infected chil-
dren and newly infected adolescents globally has led to a grow-
ing number of people living with HIV in this age group, with
the highest proportion residing in the Southern and Eastern re-
gions of Africa [8,9].

Antiretroviral therapy (ART) has significantly reduced AIDS
-related morbidity and mortality in general population world-
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wide [10]. The goal of ART is to reduce viral replication, pro-
tecting HIV-positive individuals from AIDS-related diseases
and death as well as stopping further virus transmission [11,12].
However, adolescents are the only age group in which AIDS-re-
lated deaths are not decreasing [13]. In Eastern and Southern
Africa, AIDS-related deaths among adolescents have been in-
creased in the last decade [14].

For the success of ART, treatment adherence plays an im-
portant role. Treatment adherence is defined as the extent to
which a person’s behavior of taking medication, following a
diet, and/or executing lifestyle changes, corresponds to agreed
recommendations from a healthcare provider [15,16]. Adoles-
cents and children who are HIV-positive and receiving ART
show poorer treatment adherence and lower rate of viral sup-
pression compared to adults [17]. Adolescents are not only a
vulnerable population to the HIV infection but also to the dis-
ease progression associated with poor adherence [18]. Especial-
ly, adolescents living with HIV have a higher likelihood of sub-
optimal adherence, viral replication, loss-to-follow-up, morbid-
ity, and mortality [14,19].

Poor adherence results in inadequate drug exposure and in-
creases the likelihood of viral replication and resistance, which
might limit future therapeutic options and leading to disease
progression and increases onward transmissions [10,19,20]. In
addition, sometimes adolescents are neglected in the planning
of healthcare services as a result they might disappointed and
lost to follow-up [10]. Thus, it is important to update the
knowledge regarding ART adherence and associated determi-
nants among adolescents because Sub-Saharan Africa is home
to more than 80% of adolescents living with HIV [21] and be-
cause of their unique nature and vulnerability to suboptimal
adherence.

Therefore, this systematic review was done to present up-to-
date data on the adherence rate and related factors among ado-
lescents living with HIV in Sub-Saharan Africa.

METHODS

A systematic review of peer-reviewed articles published on
journals about antiretroviral therapy adherence and associated
factors among HIV-positive adolescents in Sub-Saharan Africa
was performed from December 1, 2022 to February 13, 2023. A
systematic review was conducted by following the updated re-
porting guideline or checklist of Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA).
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Search strategy

The potential articles were obtained online from database in-
cluding PubMed, and Scopus using the combination of key-
words and Boolean operators (AND, OR, NOT). A compre-
hensive search of articles was performed by utilizing adolescent,
HIV, antiretroviral adherence, art adherence and art compli-
ance as keywords to find the articles contained these words in
their titles or abstracts.

PubMed searching terms were resulted a total of 209 studies.
Scopus searching terms were “TITLE-ABS-KEY ( adolescent*
AND hiv AND art AND adherence OR antiretroviral AND ad-
herence OR art AND compliance ) AND ( LIMIT-TO ( OA ,
“ll”) ) AND ( LIMIT-TO ( PUBYEAR , 2022 ) OR LIMIT-TO
( PUBYEAR, 2021 ) OR LIMIT-TO ( PUBYEAR, 2020 ) OR
LIMIT-TO ( PUBYEAR, 2019 ) OR LIMIT-TO ( PUBYEAR,
2018 ) OR LIMIT-TO ( PUBYEAR, 2017 ) ) AND ( LIMIT-TO
( DOCTYPE, “ar” ) ) AND ( LIMIT-TO ( SUBJAREA ,
“MEDI” ) OR LIMIT-TO ( SUBJAREA , “IMMU” ) OR LIM-
IT-TO ( SUBJAREA , “PSYC” ) OR LIMIT-TO ( SUBJAREA ,
“PHAR” ) OR LIMIT-TO ( SUBJAREA , “NURS” ) ) AND (
LIMIT-TO ( EXACTKEYWORD , “Adolescent” ) ) AND (
LIMIT-TO ( SRCTYPE, ) )” yielded out 350 articles.

We had utilized search filters and limits like adolescent, open
access, abstract, journal articles, area (medicine, immunology,
psychology, nursing, sociology, and pharmacology), and stud-
ies conducted and published 2017 to 2022. We included studies
conducted in 2017 and after because World Health Organiza-
tion (WHO) updated and launched new policy recommenda-
tions on the clinical and service delivery aspects of HIV treat-
ment and care in late 2016 [22].

Eligibility criteria

Inclusion criteria: the studies fulfilling these criteria were in-
cluded in a systematic review. 1) Study participants: adolescents
(10 to 19 years); 2) reported study outcomes: adherence rate or
associated factors; 3) design: quantitative, qualitative, or mixed;
4) peer-reviewed articles; 5) studies conducted in Sub-Saharan
African countries.

Exclusion criteria: those studies included pediatric age group
<10 years or adults, studies not reported adherence rate or as-
sociated factors or reported other outcomes were excluded.

Selection and data extraction processes

After searching for potentially eligible studies from the data-
bases, the titles, abstracts, authors’ name, and publication years
of the articles were exported to EndNote 20 reference manager
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for further processing. The duplications were checked and re-
moved using EndNote’s find duplication. Subsequently, the ti-
tles, abstracts and full texts screening were performed by two
investigators independently and potentially eligible studies
were selected for final review. Before the final decision for re-
view, the quality of each article was assessed using critical ap-
praisal tools and checklists: Newcastle-Ottawa-Scale (NOS) [23]
for quantitative studies. As a qualitative study’s validity is reliant
on the statement of the question, theoretical or conceptual
framework, design, method, sample, and data analysis [24], the
two authors independently conducted a thorough review and
critique of the three qualitative studies [25-27]. Each author
evaluated them independently and brought out their evalua-
tions of the papers to the table for discussion. Following discus-
sion, we agreed to include the three studies. The two authors
independently examined the extracted data, and any disagree-
ments in the extracted data were deliberated and resolved. The
extracted data was summarized and reported in table and text
form. The associated factors were grouped as facilitators and
inhibiting factors of antiretroviral adherence. Primary electron-
ic data searching was yielded out 559 studies (Figure 1).

Ethical considerations

This study received exempt review approval form the Institu-
tional Review Board of Keimyung University (IRB No. 40525-
202308-HR-042-01) due to the anonymous nature of the survey
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and absence of sensitive information.

RESULTS

Selection process

The initial search through databases yielded a total of 559
studies. Then duplicate was checked using EndNote, and 27 ar-
ticles were removed. The remaining studies were screened
through title reading, and 514 studies were excluded. Eighteen
studies screened through abstract and full-text review, and final-
ly 11 articles were included in this systematic review (Figure 1).

Characteristics of included studies

All the included studies conducted on the total sample of
10,297 participants. The included studies conducted in eight
Sab-Saharan African countries from Eastern, Southern and
Western regions from 2017 to 2022. Two studies were cohort
design (one prospective and one retrospective), six studies were
cross-sectional design, two studies were mixed, and one study
was qualitative design (Table 1). The quality assessment for

each quantitative study performed using NOS (Table 2).

Adherence rate and measurements

All included studies reported the treatment adherence rates,
except for the one qualitative study [27]. The overall reported
adherence rate ranged from 55% to 86%. Regarding the ART

Y
s Records identified from:
.§ Databases (n = 559) > Duplicate records removed (n = 27)
b= - PubMed (n = 209)
§ - Scopus (n = 350)
N
T
A4
Records screened R . .
2 (n = 532) > Records excluded by title review (n = 514)
=
v
A
A4
Reports assessed for eligibility | Reports excluded (n = 7)
-, (n=18) | - Outcome variables did not match (n = 3)
o - Not conducted in Sub-Saharan Africa (n = 2)
- Participants' inclusion criteria did not match
E v (age >19 years) (n = 2)
=
b= Studies included in review
(n=11)
N

Figure 1. Flow diagram of study selection.
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adherence measure, eight of the studies employed self-reported
methods [25, 28-34], and two studies measured using pill count
techniques [26,35] .

Factors affecting treatment adherence

Of the eleven studies reviewed, ten studies reported both the
adherence rates and associated factors as their primary out-
comes. But the remaining study reported only associated fac-
tors as its primary outcome (Table 3). Three studies reported
both facilitators and inhibiting factors [26, 27, 31] while five
studies revealed only inhibiting factors [25,29,32-34], and the
remaining studies reported only enhancing factors [28,30,35].

This review identified a total of 32 factors associated with an-
tiretroviral adherence among the study participants in Sub-Sa-
haran Africa (Table 3). Twelve factors were identified as facili-
tating, and twenty as inhibiting. The facilitating factors include
sociodemographic factors (age), treatment skills (high treat-
ment self-efficacy, and self-reinforcement techniques), ad-
vanced disease stage (WHO clinical stages IV), psychosocial
support (support from peers, guardians, teen clubs, and treat-
ment support groups, perceived confidentiality at clinic, ab-
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sence of violence and abuse), treatment-related factors (simpli-
fied dosages, and short travel time to get access to healthcare).
On the other hand, inhibiting factors include treatment-related
factors (ART regimen complexity and side-effects, and burden
from cotrimoxazole preventive therapy, inability to come to the
clinic for refill, and delayed clinic appointment), violence and
abuse (at home by caregivers, at school by teachers, and at
healthcare clinics by healthcare providers), cognitive and mem-
ory associated factors (lack of basic knowledge about HIV, for-
getfulness), lack of support (loss of either parent, inadequate
support from guardians and parents), disclosure issues (lack of
status disclosure within the family, fear of accidental disclo-
sure), poor treatment self-efficacy, alcohol use, and long-term
on ART.

DISCUSSION

The studies included in this review were, the studies con-
ducted among HIV-positive adolescents and reported adher-
ence rates or associated factors as a primary outcome. In this
review, the adherence rate ranged from 55% to 86%. This ad-

Table 1. General Characteristics of Studies Included in This Systematic Review (N = 11)

Avrticle No. Author (yr) Country Study design Sample size
Al McBride et al. (2019) Malawi Retrospective cohort 589
A2 Gitahi-Kamau et al. (2020) Kenya Cross-sectional 82
A3 Anokye-Kumatia et al. (2018) Ghana Cross-sectional 106
A4 Okawa et al. (2018) Zambia Mixed 200
A5 Villiera et al. (2022) Malawi Mixed 401
A6 Audi et al. (2021) Tanzania Qualitative 33
A7 Cluver et al. (2021) South Africa Prospective cohort 1,046
A8 Cluver et al. (2018) South Africa Cross-sectional 1,060
A9 Firdu et al. (2017) Ethiopia Cross-sectional 273
A10 Kim et al. (2017) Malawi Cross-sectional 562
A1 Lantche et al. (2021) Cameroon Cross-sectional 195
Table 2. Quality Appraisal for Each Study by the Newcastle-Ottawa Scale (NOS) (N = 8)

Article No. Author (yr) Selection Comparability Qutcome Total quality score
Al McBride et al. (2019) 4 2 3 9
A2 Gitahi-Kamau et al. (2020) 4 1 2 7
A3 Anokye-Kumatia et al. (2018) 3 1 2 6
A7 Cluver et al. (2021) 4 2 3 9
A8 Cluver et al. (2018) 4 1 2 7
A9 Firdu et al. (2017) 4 1 2 7
A10 Kim et al. (2017) 4 1 2 7
A11 Lantche et al. (2021) 3 1 2 6
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Table 3. ART Adherence Levels and Associated Factors among HIV-positive Adolescents in Sub-Saharan Africa

. ART adherence ART-associated factors
Article No. Author (yr Age (yr,
v ge () level (%) Facilitators Inhibiting factors
A1 McBride et al. (2019) 10-19 86 Late adolescence (15-19 years)
A2 Gitahi-Kamau et al. 16-19 64 Once a day dosing, high self-efficacy
(2020)
A3 Anokye-Kumatia et al. 10-19 76 TDF + 3TC + EFV- based treatment regi-
(2018) men, forgetfulness, inability to come
for pharmacy refills
A4 Okawa et al. (2018) 15-19 72 Loss of mother, lack of basic knowledge
about HIV
A5 Villiera et al. (2022) 10-19 67.8 Self-reinforcement techniques, Teen club Lack of status disclosure within the fam-
services, and peer, guardian, and clin- ily, school pressure, and inadequate
ic-based psychosocial support support from guardians and parents,
complex ART regimens
A6 Audi et al. (2021) 10-19 - Treatment support group Fear of accidental disclosure
A7 Cluver et al. (2021) 10-19 65 Perceived confidentiality at clinic, travel
time to access care < Thr, no emotion-
al or physical violence victimization
A8 Cluver et al. (2018) 10-19 64 Physical abuse by caregivers, witnessing
domestic violence, teacher violence,
verbal victimization by healthcare staff
A9 Firdu et al. (2017) 13-19 79.1 WHO clinical stage IV Being on CPT, loss either of parents (wid-
owed parent)
A10 Kim et al. (2017) 12-18 55 Violence in the home, alcohol use, poor
treatment self-efficacy
AN Lantche et al. (2021) 15-19 59 Being > 5years on ART, delayed clinic

appointment (defaulters)

ART = antiretroviral therapy; HIV = human immunodeficiency virus; WHO = World Health Organization; EFV = efavirenz; TDF = tenofovir disoproxil fumarate; 3TC

= lamivudine; CPT = cotrimoxazole preventive therapy.

herence rate is substantially below optimal adherence, which is
vital for viral load suppression and the prevention of further
transmissions. Kim et al. [33] and Lantche et al. [32] revealed a
considerably lower adherence rate than other studies included
in the systematic review. This variation may be attributed to
differences in healthcare systems across countries, as well as the
diverse methods employed within individual studies. For in-
stance, the research carried out in Malawi by Kim et al. [33]
and Villiera et al. [26] employed distinctly different methods,
potentially leading to varied findings. Moreover, the disparity
in findings might be due to the various adherence measure-
ment techniques. Kim et al. [33] reported adherence over the
past 30 days, whereas Lantche et al. [32] utilized a combination
of quantitative, qualitative, and mixed methods for self-report-
ed adherence. Constant adherence is essential for immune sys-
tem stability, virologic suppression, and the avoidance of op-
portunistic infections [36].

Adherence to ART treatment was more common in older
adolescents. The late adolescence stage is when adolescents are
more mature and start taking responsibility for their health,
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hence it may be related to their developmental stage [35]. HIV
infection is classified according to its clinical stage by WHO,
with Stage IIT and Stage IV indicating severe phases of the ill-
ness. Adolescents with an advanced stage of the illness may be
more likely to take their medications as prescribed. This may
be related to the fear of a more serious illness and more serious
health consequences if they don't take their medication consis-
tently. The studies have reported that an advanced WHO clini-
cal stage is associated with improved adherence in adolescents
[31,37].

Adherence to ART may be challenging for adolescents with
HIV due to the difficulties they confront. These difficulties
could include stigma, social exclusion, a lack of support from
peers and family members, and the stress of managing a com-
plex treatment regimens. Self-efficacy can help to reduce some
of these difficulties by giving adolescents the confidence and
motivation they need to follow their treatment. Adolescents
with high levels of self-efficacy were more likely to adhere to
their treatment plan [38,39]. Thus, self-efficacy-focused inter-
ventions can increase adherence rates in adolescents, which will
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ultimately lead to better health outcomes.

ART adherence among adolescents can be affected by the
complexity of drug regimen and the side-effects of the medica-
tions. If many pills must be taken at various times throughout
the day, adolescents may find it more challenging to continu-
ously remember to take their medication. In addition, adoles-
cents may be more prone to forgetting or skipping dosages if
they are experiencing side effects [26,29,37,40]. Using fixed-
dose combinations or single dose per day which can simplify
drug regimen complexity and adjust the medication regimen as
needed can help to improve adherence among adolescents.

Adolescents may also be more likely to follow their ART
treatment if they have strong psychosocial support and a posi-
tive relationship with their healthcare provider [41]. Support
and reminders from family or caregiver and peers, as well as
friendly communication and understanding with their health-
care provider, can improve adolescents’ knowledge and confi-
dence about their treatment which contribute to better adher-
ence [10]. Adolescent peer support groups can be especially
beneficial for adolescents, as they may be more likely to rely on
their peers for advice and guidance due to their unique charac-
teristics [27]. In this group adolescents living with HIV can
share their feelings with others who are going through similar
experiences, which can help them feel less alone and more mo-
tivated to adhere to their ART treatment.

Adolescents' adherence to ART might be significantly im-
pacted by violence and abuse since these conditions can make
it more difficult for them to remember to take their medication
regularly. Adolescents who live in violent homes, experience vi-
olence at school, and feel intimidated or insecure while they are
in a healthcare setting may not be able to access medication or
be afraid to take it. They may also be less inclined to attend
clinic sessions [34]. Therefore, to prevent any forms of abuse
and violence, it is crucial to collaborate with family, caregivers,
teachers, and healthcare professionals.

Lack of disclosure within the family and fear unintended dis-
closure may have a negative influence on adolescents' adher-
ence to ART. If the adolescents reveal their HIV status to oth-
ers, they might experience stigma and discrimination. Howev-
er, adolescents living with HIV who disclose their status to
family members and supportive peers may be more likely to
take part in peer support groups and have social support, which
might encourage them to take their medication constantly
[26,27]. Thus, more research is needed to determine the most
secure method of telling close friends and family members
about their HIV status.

https://doi.org/10.7586/jkbns.23.0020
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In general, it's critical to uncover any factors that may have
an impact on adolescents ART adherence. This enables health-
care professionals to collaborate better with adolescents to im-
prove ART adherence and guarantee the best possible health
outcomes. One of the limitations of this systematic review is
publication bias as it included only the articles published on
journals. In addition, in consideration of the investigators lan-
guage ability, the reviewed articles were limited to those articles
published in English.

CONCLUSION

This systematic review included updated information on ART
adherence rates and associated factors among HIV-positive ad-
olescents in Sub-Saharan Africa, as reported in published arti-
cles. A total of 32 factors associated with ART adherence among
adolescents in the region were found in the assessment of arti-
cles from 8 Sub-Saharan Africa countries. These factors include
age, forgetfulness, advanced WHO clinical stages, ART dosing,
side-effects and drug regimens, psychosocial support, treatment
self-efficacy, lack of support, violence victimization, confidenti-
ality concerns, disclosure issue, long-term on ART, delayed clin-
ic appointments and travel time to access ART services.
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Factors influencing burnout among Korean nurses caring for
patients with COVID-19: a cross-sectional study
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Purpose: The purpose of this study was to investigate the levels of fatigue, social support, and burnout
among nurses caring for coronavirus disease 2019 (COVID-19) patients, and to identify factors that af-

fect burnout.

Methods: Data were collected from 115 nurses who were caring for COVID-19 patients in Gyeonggi

Province and Seoul from December 2021 to February 2022.

Results: The mean scores for fatigue, social support, and burnout were 63.31 + 11.48 (of 95), 48.34 +
6.97 (of 60), and 81.90 + 15.50 (of 132) points, respectively. The level of burnout of nurses caring for
patients with COVID-19 was high. Fatigue (B = .49, p < .001) and social support (B = -.21, p = .012)

were significantly associated with burnout.
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Conclusion: Higher levels of fatigue and lower levels of social support were associated with higher Korea

levels of burnout. Reducing fatigue among nurses and strengthening their social support can be a

strategy to reduce nurse burnout.
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Al 418 %== Cronbach’s a = .89°]%1L, & ¢A9] 412 % += Cron-
bach’s a = .930]| 3]t}

3) &%

Maslach®} Jackson [6]0] AH|AZ] Q1S thAfo = 7fdst
Maslach Burnout Inventory2] gH=0] HZH-& oo 75t
o £7E % nEFOR 27, F7IE, 24H0] HES oJojs}
™, & 371 SHAFACIAA 1 oFF, v sER), A
AFHA 8o r AU 74 Z3l Hisl HF /=0
Z)oll A i’ (67)2] Likert 78 HE=2 =0 9lom, 7914
HFL0) AS w9 FHH B JaHksio] Aeielsic
e Bt B4R Al0] £SE udT w7E A
FA] A1FE[6]+= Cronbach’s a = 760192, £ A9 4AlFE=
Cronbach’s a = .84°]3]t}.

4. X2 £%

2 A7 A7 £HL 20219 1295 2022 029714 18
HAok e 717t BetollE 219 Wddlo] X&H A7
217} A 9] Seto] Alstal BUntct AegA 9 Qg o] 2}
o7} AA I2119 RS THSok= HEAY] 71ES AAS]
517] o]F 1 ZF B Ue] F2h9 a7 AF 3] APE| o] A+
AL} giHo] o2l AR, F7] A SEHYE 2o A2
A 3323 AL A7 S 2 I2 AehEd 23
B teo] Ao R AFFERE 7ot A+t =y
SRS At BRI AR L300 A7) 24 A
FTEE A AT By FIE ARE 2ot ddE
LASIAT AR 27 Fa Rl A FAF 22, AL

She THoAS BRlshs Aol 7 digS & 73 A=l A%

£% shglom, 450) £axZhe o 15~208 FEGT

)

278

JKBNS

5. Xtz 24
470 ZkFEE= SPSS 22.0 (IBM Corp., Armonk, NY, USA)Z ©|
-8-5te] EAs1qiTh

D) AR QIEARSISHA B2 RlE, Wi, Wt BE
HAFE FA5IGT.

2) AFAVIAS] QAFAE]SH E/4o] ThE &% Aole EHE
134T dLuiA] BAREA 08 BAS, AL
Scheffe testE ©]-8-5to] ERISHATE.

3) AR B2, ARSIA 7], 471 749] A= Pearson’s
ABASE B4

4) AR EA 471 FF Q1S ERIsH] flof thEs]ARA
2 AlYstiTt.

6. 2215 13
£ A7E A7 A% AFETRUCHEREY) T
1Y3](IRB No. AJOUIRB-SUR-2021-460)°] 4] AH-52] HA| &
Q12 Wtk ¢iol that B B 5L AT By B
£o Fof Axsla, Le0l 4R FHol £ AR A7 B
Hoza G 83 A B3
of Tyt ofskela Ao Fofek 3 2ol 3
S Sgich ARRA Folo] Het BAE 239 9IE AT
93t A R(AE)E S OT, AL HEA 2
A% o) 2ol YEACE A
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1. ARHERL| Q1ALE[SHY £

AFAEY] Lol 20t17] 8678 (74.8%) 2. & Wk, o7} 106
(92.2%) 0.2 thFEo]qlr}. v]&Rl 971 1007(87.0%) 2.2 7HF
ok FA0] Q= A7t 43%8(37.4%), TA%I0] gl Bt
7278(62.6%) °19 o™ Fu+= = F-971 33H(28.7%), Y= A
7} 827(71.3%)°1 ek, HEe=-2 AL 1017(87.8%) 2= T+
Holon 29 RIS AL 9078(78.3%), MU AF 25
(21.7%)°1tr. & Y4F 4EL 5.29+3.609 0.2 21 0|3} 28
(24.3%), 3~44 3475(29.6%), 5~6 3178(27.0%), 74 °|4 227
(19.1%)°]120ch. B THAIZFS 8.79 + 1.02A]7FO.2 8A]7F o5k
5178(44.3%), 8417t 23} 6478(55.7%)°] ATH Table 1).

2, AFHEXL| D2, AFS|X X|X|Q AT 2

FAEe] T & H4= 957 vho] Bt 63.31 £ 11.48% 0%
FAERE JFH m2E 2579 o] Wi 17.25 £ 3.459, A
B 7570l 303 ol Bt 21.52 + 3.7274, XNk 2
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Table 1. Participants' Characteristics and Differences in Burnout According to Their Characteristics (N = 115)

. Burnout

Characteristic Category n (%) M £ SD oF P

Age (yr) < 30 86 (74.8) 82.36+ 15.09 0.55 .582
> 30 29 (25.2) 80.52+ 16.86

Sex Male 9(7.8) 76.33+17.51 -1.12 264
Female 106 (92.2) 82.37+15.32

Marital status Married 5(13.0) 7453+ 16.33 -2.00 048
Single 100 (87.0) 83.00£ 15.15

Living status With family 43 (37.4) 80.95+ 16.21 -0.50 617
Alone 72 (62.6) 82.46+15.15

Religion Yes 33(28.7) 81.55+ 15.57 -0.15 879
No 82 (71.3) 82.04+15.57

Education Diploma 7 (6.1) 82.86+ 16.94 0.02 986
Bachelor's degree 101 (87.8) 81.82+15.37
Master's degree or higher 7 (6.1) 82.00+ 1837

Job position Staff nurse 90 (78.3) 81.90+ 15.95 0.01 995
Senior nurse 25(21.7) 81.88+ 14.07

Career (yr) <2 28 (24.3) 84.32+12.36 0.34 .798
3-4 34 (29.6) 81.82+16.66
5-6 31(27.0) 80.84+ 16.50
>7 22 (19.1) 80.41+16.45

Working hour <8 51 (44.3) 82.76+13.92 0.54 594
> 8 64 (55.7) 81.20+16.73

M = mean; SD = standard deviation.

£ 4073 ol 24.54 £+ 5.56HCE YERGTE A AHE] A 5. GRS AT FekQ?l

R R= 607 ol B 48.34 + 6.97 07 AT X X](16.34 + gAe] Aaxlof] FFE HAE 8R0S 15| A gHrE
2.43), U] ERQl A||(16.17 £ 2.60), 7= AA|(15.83 + EA F 270 BAZCR {3l Aol7t Q= Ao R UEht 2
3.05) =0 & Uepytth thgAte] A% 1323 wHg el B 81.90 SEE 7HASE oto] T &, AFS]A A x| et i thE Sl ARA S
+ 15.508 02 JIgEE JA A 1Zdo] 544 Thdo] B 39.23 AAotaAt Bl HRTS Selsttt. FAgHA ] M= 798

S i

+ 8.927, 7HQAA A3 a7 487 w0l Bt 24.63 + 6.57F, ~.944 (.10]4}, BAHMAQ 9l ZHS 1.060~1.2802.F 10ET}
H]Q17k5}7E 3079 wH ol 14.57 + 5.2174 0] ATH Table 2). Zro} thg3-4/4d 9] EAl= flleh. 7HAHEA] 23} Durbin-Watson
0] 2.3130.2 A7/l gL, JAkY] At wt SEANE B

3. AR AR QITALS|SH M E40) M2 A%l X0 T RESSHlnh wEbA 31949 7o) BE SFE T
3R] QARSI EAdo] mbE 4%l Atoli= Table 13} 2 OS2l AR 23 T2 = .49, p < 0012 AR HAIA| (B =
oh A ZEE(E = -2.00, p = .048)°] Tt SAH 0 E o =21, p = 0127} &Ko) GRS = A0 & UEon, ol ¥
3l Zpo|7} Q= Ao Uehjon 1A HOZ ulE(83.00 + F= Z2H9 AL Eo sk AR £71S 38% Attt

15.15)0] 7187453 + 16,3980k A7) ¥tk 1 9 T2 o] (Table 4).
A} Eol w2 75AL] 27 HER BAKOE FoI5t Mol 7}

AU Egl

4. ARCHAXLL| M2, AS|H X|X|, AT ZHO| AttA| 2 A= Z2U9 FAE HSste 1hRARY] Al Jks
A2 TE( = .60, p < .00D)2} ot F] AHHATF AR H| 2= 281 gRIste] 7HaAMe] 4% A FAE g 712 A =

I, ARAA A = -4, p < 00D FAT 29 AEEATE £ AAlstazat A= Qict.

UARTE 2= ARARA = -.44, p < .001)2F 7-2J7F 2] A FARU19 RS FSok= AR A2 1327 W

A7} 9 THTable 3). 81.904 (64 WY W 3.727) 07, ZdT] 73] 47 2.30
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Table 2. Levels of Fatigue, Social Support, and Burnout (N = 115)

JKBNS

Variable (number of items) M + SD (item M + SD) Minimum Maximum Possible range
Fatigue (19) 63.31+ 11.48 (3.33+0.60) 32 95 19-95
Situational fatigue (5) 17.25+3.45 (3.45+0.69) 8 25 5-25
Daily life dysfunction (6) 21.52+3.72 (3.59 £ 0.62) 12 30 6-30
Overall fatigue (8) 2454+ 556 (3.07+0.73) 10 40 8-40
Social support (12) 48.34+6.97 (4.03+0.58) 31 60 12-60
Family (4) 15.83+3.05 (3.96+0.76) 4 20 4-20
Friend (4) 16.34+2.43 (4.08+0.61) 10 20 4-20
Special other (4) 16.17 £ 2.60 (4.04+0.65) 8 20 4-20
Burnout (22) 81.90+ 15.50 (3.72+0.71) 41 116 0-132
Emotional exhaustion (9) 39.23+8.92 (4.36+0.99) 17 54 0-54
Reduction of personal achievement (8) 24.63+6.57 (3.08+0.82) 10 37 0-48
Depersonalization (5) 14.57 +£5.21 (3.64 £ 1.30) 4 30 0-30

M = mean; SD = standard deviation.

Table 3. Correlations among Fatigue, Social Support, and Burnout
(N=15)

Variable Fatigue Social support
r (p)

Social support -44 (< .001) 1

Burnout .60 (< .001) -44 (< .001)
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Table 4. Factors Influencing Burnout (N = 115)

Variable B SE B t(p)
Marital status (married) 1.77 349 39 051(613)
Fatigue 0.67 0.1 49 5.90 (<.001)
Social support -0.47 0.18 -21  -255(012)
F(p) 23.99 (<.001)

R’ (adj.R?) 39 (.38)

SE = standard error.
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Risk factors for the colonization of carbapenem-resistant
Enterobacteriaceae in patients transferred to a small/medium-size

hospital in Korea: a retrospective study
Misun Lee"?, Hyunjung Kim®

'Graduate School of Nursing Science, Hallym University, Siheung, Korea
*Infection Control Office, Central Hospital, Siheung, Korea
*School of Nursing, Research Institute of Nursing Science, Hallym University, Chuncheon, Korea

Purpose: This study aimed to identify the colonization rate of carbapenem-resistant Enterobacteriace-
ae (CRE), the characteristics of CRE isolates, and risk factors for CRE colonization in patients trans-
ferred to the general wards of a small/medium-sized hospital.

Methods: This retrospective study was conducted on patients who underwent CRE culture tests within
24 hours of admission among patients transferred to a small/medium-sized hospital. Forty-seven pa-
tients confirmed as positive for CRE were classified as belonging to the patient group. For the control
group, 235 patients (five times the number of the patient group) were matched by sex, age, and diag-
nosis, and then selected at random. Data were analyzed using descriptive analysis and multiple logistic
regression analysis.

Results: The CRE colonization rate was 5% (47 out of 933 patients), and Klebsiella pneumoniae
(68.0%) was the most common isolate of CRE. The positivity rate of carbapenemase-producing En-
terobacteriaceae was 61.7%. The risk factors for CRE colonization included renal disease (odds ratio
[OR]=4.93; 95% confidence interval [Cl], 1.49-16.31), heart disease (OR=3.86; 95% Cl, 1.35-11.01), in-
dwelling urinary catheters (OR=4.43; 95% Cl, 1.59-12.36), and cephalosporin antibiotic use (OR=8.57;
95% Cl, 1.23-59.60).

Conclusion: Having a comorbid renal or cardiac disease, an indwelling urinary catheter, or a history of
exposure to cephalosporin antibiotics could be classified as risk factors for CRE colonization in patients
transferred to small and medium-size hospitals. It is necessary to perform active infection control
through proactive CRE culture testing of patients with risk factors.

Key Words: Carbapenem-resistant Enterobacteriaceae; Epidemiology; Risk factors
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3) CRE f-70f ¥ 1A= 8212 Multiple logistic regression
analysisE AAISIAT. dl/dAe] 544 W& CRE E-&9]
Rt Zolg Hl 147] M-S Y WA (Enter method)&
ARgsto] Fsto] 245 HAISHAT. 2] 29/ Hos-
mer-Lemeshow A 0.2, 2§2] AL Nagelkerke R*S
o]-g-3tf gelstArt.

6. 2215 13

£ A7 gyt A 2 el 9o 4191 wot 59 3 4]
YSATHIRB No. HIRB-2022-041-R). &3F& o g thAAte] A
45715 o] g3t 2AATR ARl SOl A o
A 7719 Helslo] REotulon, BE AFARE uLM
5 Aol © FFE I Helstol AAYRE B Esigct

APl QuI=02 Mel @ BX|o| CRE H@g8 ¥ £2)
A

A= x35Fsto] H 2 7HEH(Klebsiella pneumam’ae) 347(68.0%), %
TH(Escherichia coli) 1278(24.0%), Others 478(8.0%) ©]iT}. CPE &
2] A= 2998(61.7%) 2% UEE O™ CPE SHEE F 7HA 9]
25 IR 25 Klebsiella pneumoniae carbapenemase
(KPC) 19'8(61.3%), New Delhi metallo-p-lactamase (NDM) 109
(32.3%), 71EF 278(6.5%) 2= L EFTHTable 1).

2. CHEXIe| £40) 2 CRE Hd-=2| X{0|

tdAte] dubd B4 sidste A, A, Ayl o
CRE Ha-&ol= 9% Aol 7} gioith. |54 E4 5 Y B=
(p = .002), 19 oW AL AFH (p = .002). UY Al £ B
=.019), 99 Al FEH 71T ER(p < .001), 370 W AU/
9 B = .001), 370E W vt 2] E(p < .001), 37H¥E
o[t A =Z(p < .001)°] w2t CRE Etoll 5-9J 3t 2ol 7} 3l
At FRHESE AFEATE A A7HESHp < .001), AR
o] = A Hp < .00 FY3t Aol & Bt A7t &
YA AG o] AFREAE A 7 RET FES ALt & £
A At SAEHIHp < .005), FA E(p < .001), 71H W F
H(p = .001), H9HHp < .00D)= 7HA L QU= S FYTt Zpo]
7} Qe Ao R Ueigth A Ald2E 7HdAAp < .001),
S IHERIEA(p = .002), NIZEAEAA(p = .002) Fo A
FoIgt Afo] 7} QI TH(Table 2).
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CRE Hytol| JFE vl 821 netsr] flote] dxftat
2t 7H] fost &jolg BHE 147]9] HEER 2AAY 3
AEALS AASHATE Hosmer & Lemeshow A7 A3} S|AEY
2 AR oH(x’ = 2.09,p > .05), I AR AP 32.3%
O]%E]'(Nagelkerke’s R’ = .32). 94 A] AAAESS Suksh 4$-
(OR 4.93, 95% CI 1.49~16.31), AZHTS 1S F-(OR
3.86, 95% CI 1.35~11.01), S Ekx3S H83H
95% CI 1.59~12.36)%}, 3704 o AZEAZA FEA A
2% 2(OR 8.57, 95% CI 1.23~59.60) CRE & go] =&
20 2 JEPGTtH(Table 3).
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20169 =W 558 AA H52 CRE EE°] 1.6%%U 2
H[19], LubgEREe iAoz st 20209 =W AFo4E= CRE
Ha-go] 2.1%°1AtH14]. =Q]ollA= 20139 FFEEH LY
CRE Ha-80°] 8.8%%5.01[20], 2014¥ #712.%7]34+9] CRE K
T&0] 7.1%°]JeH21]. & 7= FAE IS o= g Aol
02 ol APAF=T HlwsH = o =] AtHT= W
I A AFEoE oA w2 Ajo|t}, o= TR 5
P ARt Ao R E 4 9lom, I B AtET Hagol =

rH

Table 1. CRE Colonization Rate and Characteristics

Variable Category n %

CRE colonization rate (N = 933)
CRE Negative 886 95.0
Positive 47 50

Characteristics of CRE (N = 47)

Bacteria species’ Klebsiella pneumoniae 34 68.0
Escherichia coli 12 240
Others 4 8.0
CPE Yes 29 61.7
No 18 383
Carbapenemase gene' KPC 19 61.3
NDM 10 322
Others 2 6.5

CRE = carbapenem-resistant Enterobacteriaceae; CPE = carbapenemase-
producing Enterobacteriaceae; KPC = Klebsiella pneumoniae carbapenemase;
NDM = New Delhi metallo-beta-lactamase.

‘multiple response.
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Table 2. Differences in CRE Colonization Rates According to Sample Characteristics (N = 282)

CRE
Variable Category Positive (n = 47) Negative (n = 235) XZ ort(p)
n (%)

Sex Male 26 (55.3) 133 (56.6) 0.02 (.872)
Female 21 (44.7) 102 (43.4)

Age (yr) 74.66 + 16.86 76.96 = 15.26 0.92 (.354)

Diagnosis Respiratory disease 14 (29.8) 97 (41.3) (om)®
Digestive disease 8(17.0) 32(13.6)
Renal disease 7 (14.9) 29 (12.3)
Neurological disease 7 (14.9) 32(13.6)
Musculoskeletal disease 3(6.4) 2(5.1)
Heart disease’ 1(2.1) 7 (3.0)
Cancer 2(4.3) 9 (3.8)
Others 5(10.6) 7(7.2)

Mental state Alert 15(31.9) 102 (43.4) 2.13 (.144)
Non-alert 32 (68.1) 133 (56.6)

Admission route General hospital 22 (46.8) 57 (24.3) 12.79 (.002)
Long-term care hospital 9(19.1) 34 (14.5)
Nursing home 16 (34.0) 144 (61.3)

Hospitalization within 1 year Yes 34 (72.3) 113 (48.1) 9.23 (.002)
No 13 (27.7) 122 (51.9)

Hospitalization in ICU within 3 months  Yes 4 (8.5) 3(5.5) (433
No 43 (91.5) 222 (94.5)

Surgery within 3 months Yes 5(10.6) 2 (5.1) 2.11 (.146)
No 42 (89.4) 223 (94.9)

Bedsores Yes 9 (40.4) 56 (23.8) 5.52 (.019)
No 28 (59.6) 179 (76.2)

Comorbidity” No 2(43) 5 (6.4) (747)°
Yes 45 (95.7) 220 (93.6)
Respiratory disease 2(1.9 17 (3.6) (457)°
Digestive disease 4(3.7) 10 (2.1) (220)°
Renal disease 9 (8.3) 10 (2.1) 13.82 (<.001)
Neurological disease 5(13.9) 69 (14.6) 0.12 (.727)
Diabetes 13 (12.0) 74 (15.7) 0.26 (.604)
Hypertension 23(21.3) 138 (29.2) 1.53 (.216)
Heart disease 13 (12.0) 16 (3.4) 18.45 (<.001)
Cancer 7 (6.5) 22 (4.7) 1.29 (.254)
Others 22 (20.4) 116 (24.6) 0.10 (.749)

Invasive devices' No 19 (40.4) 178 (75.7) 23.20 (<.001)
Yes 8 (59.6) 57 (24.3)
Central line 7(11.3) 10 (9.1) 7.82 (.005)
Foley catheter 28 (45.2) 48 (43.6) 30.49 (<.001)
Arterial line 0 5(4.5)
Endotracheal tube 9(14.5) 12 (10.9) 11.20 (.001)
Levin tube 16 (25.8) 31(28.2) 12.26 (<.001)
Wound drain tube 1(1.6) 3(2.7) -
Chest tube 1(1.6) 0 -
Others 0 1(0.9) -
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Table 2. Continued
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CRE
Variable Category Positive (n = 47) Negative (n = 235) y ort(p)
n (%)
Multidrug-resistant organisms within 3~ No 37(78.7) 220 (93.6) 10.75 (.001)
months’ Yes 10 (21.3) 15 (6.4)
ESBL 1(6.7) 5(23.8)
MRAB 3(20.0) 7(33.3)
MRSA 4(26.7) 1(4.8)
MRPA 4(26.7) 5(23.8)
VRE 3(20.0) 3(14.3)
Common bacteria within 3 months’ No 38 (80.9) 225(95.7) 13.82 (<.001)
Yes 9(19.1) 10 (4.3)
Pseudomonas aeruginosa 3(27.3) 4(33.3)
Enterococcus faecium 1(9.1) 0
Escherichia coli 1(9.1) 2(16.7)
Klebsiella pneumoniae 1(9.1) 1(8.3)
Acinetobacter baumannii 0 2(16.7)
Others 5 (45.5) 3(25.0)
Antibiotic treatments within 3 months"  No 33(70.2) 216(91.9) 17.85 (<.001)
Yes 4(29.8) 19 (8.1)
Carbapenems 0 (40.0) 13 (50.0) 12.96 (<.001)
Quinolones 3(12.0) 6(23.1) (173)°
Aminoglycosides 0 0 -
Glycopeptides 6 (24.0) 4(15.4) (002)°
Cephalosporins 5 (20.0) 3(11.5) (002)°
Others 1 (4.0) 0 -

Values are presented as the mean + standard deviation or n (%).

CRE = carbapenem-resistant Enterobacteriaceae; ESBL = extended-spectrum beta-lactamase; ICU = intensive care unit; MRAB = multidrug-resistant Acinetobacter
baumannii; MRSA = methicillin-resistant Staphylococcus aureus; MRPA = multidrug-resistant Pseudomonas aeruginosa; VRE = vancomycin-resistant Enterococcus.
fincluding myocardial infarction, angina pectoris, heart failure; *multiple response; *Fisher exact test.
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Table 3. Risk Factors for Carbapenem-resistant Enterobacteriaceae in Patients Transferred to a Small/Medium-size Hospital (N = 282)

Variable Category Odds ratio 95% Cl p
Admission route (Ref. general hospital) Long-term care hospital 0.49 0.14~1.70 .266
Nursing home 0.41 0.11~1.45 .167
Hospitalization within 1 year (Ref. no) 0.68 0.20~2.28 540
Bedsores (Ref. no) 0.95 0.37~2.48 930
Comorbidity (Ref. no) Renal disease 493 1.49~16.31 009
Heart disease 3.86 1.35~11.01 on
Use of invasive devices when hospitalized (Ref. no) Central line 1.09 0.27~4.39 .899
Foley catheter 4.43 1.59~12.36 004
Endotracheal tube 0.81 0.23~2.89 .755
Levin tube 1.13 0.39~3.27 .810
Positive for multidrug-resistant organisms within 3 months (Ref. negative) 0.97 0.17~5.56 978
Positive for common bacteria within 3 months (Ref. negative) 1.98 0.41~9.61 392
Antibiotic treatments within 3 months (Ref. no) Carbapenems 2.21 0.53~9.15 273
Glycopeptides 1.47 0.15~14.23 740
Cephalosporins 8.57 1.23~59.60 030

Nagelkerke's R* =.32, Hosmer-Lemeshow p >.05

Cl = confidence interval; Ref = reference.
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Purpose: This study compared health behaviors and health-related clinical characteristics between in- Revised: November 13, 2023

dividuals with normal glucose levels without diabetes and those with undiagnosed diabetes. Factors Accepted: November 14, 2023
that were associated with undiagnosed diabetes were identified by sex.

Methods: This was an observational study with a cross-sectional design based on data from the Corresponding author:
eighth Korea National Health and Nutrition Examination Survey, which used a stratified, multi-stage, Bohyun Kim
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ysis was employed to compute the odds ratios of health behaviors and clinical characteristics to iden- Chungwoon University, 25
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men were age, perceived health status, a diagnosis of angina, and triglycerides.

Conclusion: Strategies should be targeted to improve health behaviors and clinical characteristics for
specific age groups, men in bad perceived health status, women with high systolic blood pressure, and
high triglycerides. Moreover, healthcare providers should understand the barriers to health behaviors
and health-related quality of life to effectively deliver healthcare services.
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Total subjects of Korea National Health
and Nutritional Examination Survey 8th
(2019~2021)

(n=22,559)

Excluded:

* Under 30 yr (n=6,244)

* Type 1 or Type 2 Diabetes,
gestational diabetes (n=1,995)

* No response (n=983)

\ 4

A4

Final subjects (n=13,337)

Figure 1. Flow chart of study participants selection.
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Variable Category Nen (Vl\JIcl:)i,g\;/Ihg d_n l/i)'637) K/l\ljgi/lgme_d Z?)/Oog RCY p

Sex Male 5,343 (48.1) 364 (58.3) 24.75 .001
Female 7,294 (51.9) 336 (41.7)

Age (yr) 30s 2,240 (23.0) 33(6.5) 149.38 .001
40s 2,273 (25.0) 100 (19.4)
50s 2,741 (23.8) 161 (28.9)
60s 2,484 (16.1) 196 (25.0)
70s 1,666 (8.4) 156 (16.3)
80s 733 (3.7) 54 (4.9)

Household income Low 2,267 (13.5) 206 (23.9) 58.30 001
Average 6,524 (53.2) 345 (50.9)
High 3,786 (33.3) 147 (25.1)

Education level < Middle school 3,244 (20.3) 279 (35.2) 73.11 001
> Middle school 8,557 (79.7) 360 (64.8)

Perceived health status Bad 1,991 (15.2) 148 (21.9) 42.06 001
Normal 6,116 (52.2) 360 (57.2)
Good 3,747 (32.6) 133 (20.9)

Diagnosed with hypertension No 9,560 (80.0) 403 (60.9) 131.30 001
Yes 3,077 (20.0) 297 (39.1)

Diagnosed with dyslipidemia No 10,148 (82.9) 497 (73.0) 40.33 001
Yes 2,488 (17.1) 203 (27.0)

Diagnosed with stroke No 11,598 (98.3) 619 (96.7) 8.29 006
Yes 243 (1.7) 24 (3.3)

Diagnosed with angina & MI No 11,525 (98.0) 592 (93.4) 55.29 001
Yes 312 (2.0) 48 (6.6)

Diagnosed with depression No 11,231 (95.3) 609 (95.7) 0.16 697
Yes 602 (4.7) 31 (4.3)

Satisfaction with medical services  No 831 (6.7) 58 (7.6) 0.72 733
Yes 10,775 (91.1) 571 (90.3)

RCx? = Rao-Scott chi-square test; Non-UDM = non-undiagnosed diabetes mellitus; UDM = undiagnosed diabetes mellitus; Ml = myocardial infarction.
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Table 2. Health Behaviors of Participants (N = 13,337)

JKBNS

Non- UDM (n = 12,637)

UDM (n = 700)

Variable Category (Weighted n %) (Weighted n %) RCX2 p
Frequency of drinking None 420 (19.7) 136 (21.4) 2.22 .765
1 time/month 3,475 (31.1) 178 (29.8)
2~4 times/month 2,538 (24.1) 126 (22.2)
2~3 times/week 1,804 (17.6) 96 (18.3)
over 4 times/week 820 (7.5) 43 (8.3)

Amount of drinking at one time 1~2 drinks 3,421 (36.1) 165 (32.6) 12.96 017
3~6 drinks 2,913 (33.8) 145 (33.1)
7~9 drinks 1,322 (16.8) 69 (14.7)

Over 10 drinks 981 (13.3) 64 (19.5)

Amount of lifetime smoking None 7,563 (56.6) 365 (48.3) 24.08 <.001
Less than 100 cigarettes 228 (2.1) 7(0.9)

More than 100 cigarettes 4,710 (41.3) 315 (50.8)

Perceived stress None 2,000 (14.0) 142 (17.8) 7.16 067
A little 7,261 (58.8) 387 (56.7)

A lot 3,237 (27.2) 159 (25.5)

Walking days per week None 2,148 (17.4) 155 (21.4) 9.29 139
1-2 days 1936 (17.2) 82 (14.0)

3-4 days 2,418 (20.7) 121 (20.1)

5-6 days 2,010 (17.3) 91 (15.7)

Every day 3,284 (27.3) 191 (28.7)

Muscle exercise days per week None 8,907 (73.9) 508 (79.3) 11.82 027
1-2 days 979 (9.4) 35 (5.6)

3-4 days 951 (8.5) 45 (8.0)

Over 5 days 968 (8.3) 52 (7.1)

Diagnosed with depression No 11,231 (95.3) 609 (95.7) 0.16 697
Yes 602 (4.7) 31 (4.3)

Satisfaction with medical services ~ No 831 (6.7) 58 (7.6) 0.72 733
Yes 10,775 (91.1) 571 (90.3)

RCx* = Rao-Scott chi-square test; Non-UDM = non-undiagnosed diabetes mellitus; UDM = undiagnosed diabetes mellitus.
Table 3. Physiological Indicators of Participants (N = 13,337)

Variable Category Ml (VL\;EI';Ahiz d_n l/i)'637) K/I\I)giﬂg&lnte_d Z?)Z; RCY P
Systolic blood pressure (mmHg) < 120 6,614 (56.3) 225 (34.7) 122.46 <.001
< 120, < 130 2,579 (20.7) 190 (26.2)
< 130, < 140 1,693 (12.7) 143 (21.1)
> 140 1,507 (10.3) 132 (18.1)

Diastolic blood pressure (mmHg) < 80 8,275 (64.7) 395 (53.4) 44.19 <.001
< 80, < 90 3,110 (26.2) 209 (30.8)
> 90 1,024 (9.1) 88 (15.7)

Triglycerides Normal 9,369 (86.2) 437 (68.6) 126.18 <.001
High 1,343 (13.8) 164 (31.4)

RCx? = Rao-Scott chi-square test; Non-UDM=non-undiagnosed diabetes mellitus; UDM=undiagnosed diabetes mellitus.
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Table 4. Odds Ratios for Undiagnosed Diabetes Mellitus (N = 13,337)
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Variable (reference) Category All participants Male Female
OR 95% Cl OR 95% Cl OR 95% Cl
Sex (female) Male 1.72* 1.12-2.65
Age (yr, 30s) 40s 2.18* 1.24-3.82 2.38* 1.19-4.77 1.77 0.73-4.27
50s 2.69* 1.51-4.76 2.77* 1.39-5.51 298 1.22-7.29
60s 2.91* 1.53-5.53 2.91* 1.34-6.32 3.39 1.18-9.73
70s 2.51* 1.21-5.23 2.44* 0.99-5.95 3.12 0.91-10.61
80s 1.43* 0.56-3.70 1.11* 0.34-3.53 2.58 0.58-11.33
Household income (high) Low 1.60 1.03-2.49 0.49* 0.39-1.15 1.73 0.86-3.44
Average 1.03 0.77-1.37 1.26* 0.79-1.66 1.52 0.89-2.61
Education level (> middle school) < Middle school 1.49 1.01-2.21 1.29 0.76-2.19 0.56 0.32-1.03
Perceived health status (good) Bad 1.88 1.23-0.94 2.38* 1.38-4.10 1.17 0.61-2.23
Normal 1.49 1.08-2.05 1.41% 0.95-2.08 1.66 0.96-2.88
Diagnosed with hypertension (no)  Yes 1.32 0.95-1.84 1.47 0.97-2.23 1.05 0.66-1.68
Diagnosed with dyslipidemia (no) ~ Yes 1.06 0.77-1.45 1.01 0.66-1.55 1.06 0.67-1.66
Diagnosed with stroke (no) Yes 0.77 0.28-2.12 0.61 0.22-1.65 1.99 0.22-18.45
Diagnosed with angina & Ml (no) ~ Yes 2.74* 1.56-4.83 2.46% 1.22-4.93 3.52% 1.23-8.59
Amount of drinking at one time 3~6 drinks 0.88" 0.64-1.20 0.87* 0.56-1.33 0.87 0.49-1.32
(1~2 drinks) 7~9 drinks 0.55% 0.36-0.85 053  033-086 0.82 0.35-1.89
over 10 drinks 1.01* 0.62-1.65 0.95* 0.56-1.61 1.27 0.31-5.31
Amount of lifetime smoking (none) Less than 100 cigarettes 0.83 0.28-2.53 0.53 0.17-1.65 2.29 0.35-15.11
More than 100 cigarettes ~ 1.15 0.77-1.71 1.01 0.66-1.55 1.7 0.90-3.25
Muscle exercise days for a week No 1.08 0.69-1.71 0.99 0.59-1.66 1.35 0.53-3.42
(over 5 days) 1-2 days 085 0.44-1.63 0.80 0.38-1.71 086 0.25-2.92
3-4 days 1.25 0.69-2.27 1.32 0.68-2.53 0.80 0.22-2.99
SBP (< 120 mmHg) <120, < 130 1.18 0.80-1.72 0.93 0.58-1.49 1.87¢ 0.97-3.59
< 130, < 140 1.53 0.98-2.38 1.22 0.73-2.06 2.31* 1.09-4.86
> 140 1.76 1.04-2.99 1.28 0.67-2.46 3.18* 1.49-6.77
DBP (< 80 mmHg) < 80, <90 0.99 0.69-1.42 1.04 0.67-1.62 0.94 0.53-1.69
> 90 1.23 0.73-2.04 1.54 0.84-2.82 1.58 0.23-1.49
Triglycerides (normal) High 2447 1.83-3.25 2.36" 1.69-3.29 2.78* 1.65-4.69

OR = odds ratio; Cl = confidence interval; MI = myocardial infarction; SBP = systolic blood pressure; DBP = diastolic blood pressure.
*p < .05.
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Rest-activity circadian rhythm in hospitalized older adults with
mild cognitive impairment in Korea and its relationship with
salivary alpha amylase: an exploratory study

Minhee Suh, Jihye Choi

Department of Nursing, Inha University, Incheon, Korea

Received: September 13, 2023

Purpose: This study aimed to evaluate the rest-activity circadian rhythm (RAR) using data obtained Revised: November 15, 2023
from wearable actigraph devices in hospitalized older adults with mild cognitive impairment (MCI), Accepted: November 16, 2023
and to investigate its relationship with salivary alpha amylase (sAA).

Methods: This secondary data analysis used data from the Hospitalized Older Adults’ Cognition and Corresponding author:

Physical Activity Study. Actigraph data for 3-4 days were analyzed for RAR. RAR indices such as inter- Minhee Suh

daily stability (IS), intradaily variability (IV), activity level during the most active 10-hour period and Department of Nursing, Inha
during the most least active 5-hour period, and relative amplitude (RA) were calculated. Data on sAA University, 100 Inharo, Michuhol-
collected in the morning and general characteristics, including body mass index (BMI), were analyzed. gu, Incheon 22212, Korea
Results: Data from 92 hospitalized older adults with MCl were analyzed. The IS, IV, RA were 0.23, 0.73, Tel: +82-32-860-8215

Fax: +82-32-874-5880

0.88, respectively. The average level of sAA was 77.02 U/mL, and a higher level of sAA was significantly
E-mail: mhsuh@inha.ac.kr

associated with better IS and RA in the regression analysis, while age, BMI, and cognitive level were
not. BMI showed positive correlations with IS and RA.

Conclusion: RAR in the hospitalized older adults with MCl was attenuated, showing especially low IS,
which implies they failed to maintain regular and repetitive 24-hour RAR. Increased sAA and BMI were
associated with robust RAR. Nurses need to pay attention to maintain robust RAR in hospitalized older
adults with MCI, and strategies should be developed to improve their RAR.

Key Words: Aged; Actigraphy; Circadian rhythm; Alpha-amylases; Body mass index
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Table 1. Formulas for Calculating Rest-Activity Circadian Rhythm Indices

Variable Formula Formula Key
Interdaily stability (IS) n: total number of data points
o p: total number of data points per day
IS = M Xp,: hourly means
P,  — 0 e nouy .
x: mean of all data points
X;: individual data points
Intradaily variability (IV) e AT — o g)? n_ total nufmtl)le; otf datfa foints
-1y (- 0)? x.r.nee?n.o a aap?lns
X;i: individual data points
Most active 10-hour period (M10) X10: obtained by calculating the average daily activity profile and then by
M10 = max(x,) filtering the profile with a 10-hour moving window bidirectionally to
obtain a zero-phase filtering
Least active 5-hour period (L5) xs: obtained by calculating the average daily activity profile and then by
L5=min(xs) filtering the profile with a 5-hour moving window bidirectionally to
obtain a zero-phase filtering
Relative amplitude (RA) RA = M10 - L5 M10: most active 10-hour period
M10 + L5 L5: least active 5-hour period
HE WSS CEUGHTIRA W EPslel RASGIt & 2. (HAXIS) BA-HS UFT| ST YN S4, U} ofay
AR §0) $22 p < 055 71202 et H| S:x|2te] 2HEy
FA-UE U] 46 AL 5 UL LI B A A
6. 22/% 134 &, it obEA] 53 folat ABUAT BAET(Table 3),

A= E ]lstdst 7| PR e8] Sels weteH BMI7} 5275 = .26, p = .018), YAFE0] E2TF( =
(IRB No. 180511-1AR), A=3o] X138 H 7 Q1 aFH Y 7|1 28, p = .017) Y7F by do] £tk E3 @4 Yuf opdeA]| &4
Aol SRle T HAE . A=A R AbmeE PR A7F w2 S 47 A0l olsHAl F2 AlE YEETHH =
€ Her foslste] dE e, AEEA7E e ol 2 39, p = .004). G4 WO o Wlofl A Al RATH

U £ A [letista 713 g el o] HowA = -.28,p = .008).

(IRB No. 230912-1A)5 3t o] 71 1RO [0Al7ke] BHEE A o]} e (r ~
-25, p = .018), AHLSEQ = 21, p = .043), JIAFEO] £S

S+ 21} FE({ = .30, p = .004), &} obdEA| A 7F ESFE( = .30,
p = .027) S5 BTt 2E B2 Holrt AEFE(L =

1. ) 2 B4 8 /408 27| 215 -2, p = 039), BMIH 855G = 32, p = .003), AA4E]

B AT iRt Bt AHL 75944011, 0] F 5475(58.7%) ESFE(r = 27, p = .009) E%oH, oA g} ophEtA] 3]
o] ojJo|YtH(Table 2). B BMIE= 2283091, AAEHE 5 7} 5252 25 ePg4o] S5 2T = 32,
Zrolehal ©et di A7 608 (65.2%) 2.8 7P wWekeH, x4 T ZAAVSHY A 58 i F4-2F 4571 AE
2 MMSE-DS B3t 22.24%0]31c}h. tigAHE<] 4t ofdetA| AHET} et BAF S Holx] Pttt
FA| = Bt 77.02 U/ml, 5915 79.08 U/mlo] it
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Table 2. Characteristics of Participants (N = 92)

Characteristic N (%) or mean (+SD) Median (IQR) Range
Age (yr) 75.94 (£7.82) 76.00 65-91
Gender Female 54 (58.7)

Male 38 (41.3)
Height (cm) 160.14 (+8.79) 160.20 (12.00) 124.0-178.2
Weight (kg) 5695 (£ 12.01) 56.20 (18.80) 35.2-83.4
BMI 22.83 (+4.25)
Subjective financial status ~ High 6 (6.5)

Medium 60 (65.2)

Low 26 (28.3)
Use of sleep pills Yes 16 (17.4)

No 76 (82.6)
MMSE-DS 22.24 (+4.35) 22.00 (8.00) 16-29
Underlying diseases’ Hypertension 58 (37.7)

Musculoskeletal disease 36 (23.4)

Stroke 28(18.2)

Cancer 15(9.7)

Parkinson disease 9(5.8)

Kidney disease 8(5.2)
Alpha amylase (U/ml) 77.02 (£59.71) 79.08 (111.29) 10.37-164.73
IS 0.23 (+£0.14) 0.20 (0.15) 0.02-0.96
1\ 0.73 (+£0.22) 0.19-1.28
M10 (CPM) 1343.91 (£ 762.87) 1403.93 (1101.88) 207.81-3383.34
L5 (CPM) 75.76 (£ 70.37) 50.16 (80.21) 0.00-363.80
RA 0.88 (+0.10) 0.91 (0.16) 0.45-1.00

SD = standard deviation; IQR = interquartile range; BMI = body mass index; MMSE-DS = Mini-Mental Status Examination for Dementia Screening; IS = interdaily
stability; IV = intradaily variability; M10 = most active 10-hour period; L5 = least active 5-hour period; CPM = count per minute; RA = relative amplitude.
*Multiple answers allowed.

Table 3. Associations of Rest-Activity Patterns with General Characteristics of Participants and Alpha Amylase (N = 92)

Rest-activity pattern, Mean (£SD) or r (p)

Characteristic
IS \% M10 L5 RA

Age -.21 (.053) .12 (.261) -.25 (.018)* .10 (.360) -.22 (.039)*
Female gender .05 (.630) -.28 (.008)** 21 (.043)* .15 (.162) -01(.897)
Height -01(.904) .25 (.022)* -.03 (.048)* -.16(.159) -.08 (499)
Weight .14 (.050) .10 (.369) -.03 (.823) -.20 (.074) .24 (.030)*
BMI .26 (018)* -03 (.795) 09 (.441) -.16(.152) .32 (.003)*
Higher subjective financial status 03(.778) -03 (.754) -02 (.867) 01 (.937) -04 (.716)
Use of sleep pills -.18 (.122) -21 (.069) -.22 (.066) 12 (:321) -.19 (.099)
MMSE-DS 25 (017)* -.19 (.079) 30 (.004)* -.07 (.496) .27 (.009)*
Alpha amylase .39 (.004)* -.20 (.148) 30 (.027) * -.10 (.504) .32 (.023)*

SD = standard deviation; BMI = body mass index; MMSE-DS = Mini-Mental Status Examination for Dementia Screening; IS = interdaily stability; IV = intradaily
variability; M10 = most active 10-hour period; L5 = least active 5-hour period; RA = relative amplitude.
*p<.05;"p<.01.

ol E EEAAHS] B Q9. BMI, Q4452 §0J3 99 XA gkt o] 7= go) 4
SEAARA A%, A% FYHS oA0] FHT Ut obhet WAL 25.0% AL, FLS FOIBHATHE = 3.55, p = .014). IS
A 537t £S48 OIS FAOT@ = 44, p = 003), Lol WAL F9OIE Yut oA £Vt £2HE RO £
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Table 4. Factors Influencing Rest-Activity Circadian Rhythm

JKBNS

S RA
Factor B SE B t p B SE B t P

Age -036 093 54 -039 702 0.1 0.19 08 -060 551
BMI 022 022 14 1.00 322 001 000 25 1.85 o7
MMSE-DS 051 037 19 138 174 0.15 007 27 1.99 053
Alpha amylase 021 007 44 318 003 035 001 36 268 on
Constant 290 447 065 520 041 090 -045 652

R* = 0.25,F = 3.55,p = .014

R* = 0.29,F = 4.22, p = .006

BMI = body mass index; MMSE-DS = Mini-Mental Status Examination for Dementia

oH(@ = .36, p = .011), U°], BMI, UGS 593t o
o)A ekten, S| AR P AP 29.0%A L, LB F
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ship credits should be based on the authorship criteria of
ICMJE, 2013 (http://www.icmje.org/icmje-recommenda-
tions.pdf), which means only substantial contributions to
(i) conception and design, or analysis and interpretation
of data; (ii) drafting the article or revising it critically for
important intellectual content; (iii) final approval of the
version to be published; and (iv) agreement to be account-
able for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work
are investigated and resolved appropriately. Conditions (i),
(ii), (iii) and (iv) must all be met.

2) The first author and corresponding author should be a
member of the Korean Society of Biological Nursing Sci-
ence. When the manuscript written by international re-
searchers or non-nursing researchers meets the aims and
scope of JKBNS, the paper may be submitted by the deci-
sion of the editorial board.

3) Any master’s degree or doctoral degree thesis must be
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clearly presented in the cover letter. The degree holder
must be the 1st author of the thesis.

4) Any changes in the authorship (addition, deletion, or
change in the order) must be approved by the editorial
board prior to the publication.

3. Conflict of Interest

Authors should declare any financial support or relationships
that may pose contflicts of interest. The corresponding author is
required to disclose the authors” potential conflicts of interest
possibly influencing their interpretation of data. Examples of
potential conflicts of interest include employment, consultan-
cies, stock ownership or other equity interests of patent-licens-
ing arrangements, and grants or other funding. Potential con-
flicts of interest should be disclosed to the Editor-in-Chief with
disclosure form (http://www.icmje.org/coi_disclosure.pdf). If
permission from the relevant parties is required in relation to
copyright., authors must obtain permission before submitting
the paper, and must confirm that there will be no dispute on
contracts or ownership with the publication of the paper.

4. Authors contributing papers to the journal shall be free from
following fraudulence or unethical misconduct by following
the standards (COPE, http://publicationethics.org) presented in
the COPE Flowcharts:

1) Forgery: recording or reporting materials or research out-
puts which have been falsified.

2) Alteration: manipulating research materials, equipment or
process and/or changing or omitting materials or research
outputs so as to render research records untrue.

3) Plagiarism: appropriating others’ ideas, processes, outputs,
or records in an unauthorized manner.

4) Expression of Improper Authorship: This refers to cases of
not granting fair authorship to those who contributed sci-
entifically or technologically to an accomplishment of each
study, or granting authorship to whom out of scientific or
technological contribution to the accomplishment of each
study.

5) Improperly Duplicated Publication: This refers to cases of
authors published identical or papers similar to other or
his/her previous works without expressing the original
sources thereof with intentions to attain unlawful profits
such as securing research grants or academic accomplish-
ment etc.

6) Interference in Investigation on Fraudulence or Unethical
Misconduct: This refers to intentional interference in in-
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vestigations on fraudulence or unethical misconduct in-
cluding behaviors endamaging informants etc.

7) Other behaviors or practices seriously exceed the scopes
commonly accepted in each discipline.

5. Avoid duplicate publication and simultaneous
submission

1) Submission is not permitted as long as a manuscript is un-
der review with another journal.

2) For the journal to carry any duplicated publication is not
permitted regardless of whether part or all of them have
been published, printed, recorded, and/or registered in an
academic journal in other languages, electronically or oth-
erwise.

3) The editorial board will decide whether the relevant man-
uscript is duplicately published and examined. If a dupli-
cate publication or simultaneous submission related to the
manuscript is detected, the authors will not be permitted
to submit a manuscript to JKBNS for three years.

6. Treatment of Cases in Violation of Research Ethics

1) The cases in violation of research ethics found from exam-
ination or after the publication of papers contributed to
the Journal of Korean Society of Biological Nursing Sci-
ence shall be deliberated and be treated with follow-up
measures determined according to the following proce-
dure.

2) Editorial Committee of the Journal of Korean Society of
Biological Nursing Science shall deliberate on violations of
research &publication ethics and determine the presence
of violation. On the judgment of the violation of research
& publication ethics, the Editorial Committee shall re-
quest author(s) of corresponding violation to withdraw
contributed paper(s) remaining in the process of exam-
ination for publication. For papers of the violation found
after publication, the Editorial Committee shall revoke
corresponding paper(s) and prohibit citation therefrom by
its official authority.

3) If the Editorial Committee is in the conflict of interests
with the case(s) of violation of research &publication eth-
ics, then the deliberation thereof shall be referred to the
(IRB or Committee of Research Ethics) to deliberate and
determine the presence of violation.

4) The follow-up measures for cases of violation of research
& publication ethics are as follows:

(1) The revocation with reasons behind the revocation of

www.jkbns.org


http://www.icmje.org/coi_disclosure.pdf
http://publicationethics.org

corresponding papers of violation shall be specified
clearly, be opened to the public, and be preserved.

(2) Author(s) of the case(s) of violation shall be prohibited
from contributing papers to the Journal of Korean So-
ciety of Biological Nursing Science for at least the next
three years.

(3) The case(s) of violation shall be notified through the
Journal of Korean Society of Biological Nursing Sci-
ence.

(4) The National Research Foundation of Korea shall be
informed of the details of the treatment of case(s) of
violation of research &publication ethics.

(5) For case(s) of violation of paper(s) completed with the
aid of research grant(s), the grantor(s) shall be in-
formed of the details thereof.

(6) Author(s) (corresponding to behaviors of fraudulence
or unethical misconduct) shall be alerted with a writ-
ten warning; the institutions affiliated shall be in-
formed thereby.

5) Member(s) of the Korean Society of Biological Nursing
Science, and paper(s), contributed to the Journal of Ko-
rean Society of Biological Nursing Science and found
relevant to the violation of research & publication eth-
ics, shall be treated according to follow-up measures de-
termined by the deliberation thereon.

6) Documents related to the investigation of scientific mis-
conduct will be stored at the editorial office for three
years.

7. Supplementary rules

Details regarding research ethics not specified in this ethical
consideration follow the guideliens of the ICMJE and the Min-
istry of Education (Guideliens for securing research ethics). Al-
ternatively, the research ethics guidenlies of the Korean Society

of Nursing Science may be applied.

MANUSCRIPT SUBMISSION

1. Manuscripts should be submitted electronically via the man-
uscript submission system of the website of the Korean Jour-
nal of Biological Nursing Science (https://www.jkbns.org)
with a cover sheet.

2. JKBNS publishes the following types of papers.
Original Articles: These are full papers reporting of empirical
findings from basic and clinical research studies within the
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scope of JKBNS. These include studies using diverse approach-
es such as qualitative research, development of an instrument,
survey research, experimental studies, and information-based
studies.

Review Articles: These include critical presentations of topics
of interest to those relevant to theory, practice, and education
within the biological nursing field. The details of the literature
search methodology should be provided. These include me-
ta-analysis or systemic review etc.

Invited Articles: These are written by an invited expert, which
provides a review of an important theme in the biological nurs-
ing field.

Editorials: An editorial is usually invited by the Editorial
Board. It provides the present hot issue in biologial nursing,
topics for the presentation of experiences in nursing or health
field, and journal reports by the Editorial Board.

3. Any manuscript which does not meet the instruction for au-
thors shall be not accepted.

4. Copyright

Copyright Agreement Form that includes all the author’s signa-
tures should be submitted online at submission. All material
published in the journal will be copyrighted by Korean Society
of Biological Nursing Science. This journal is distributed under
the terms of the Creative Commons Attribution-No Derivation
(CC by ND), so refer to Creative Commons Attribution-Non-
Derives, https://creativecommons.org.

5. Authors should pay for the review fee specified by the Soci-
ety.

MANUSCRIPT PREPARATION

1. Manuscripts should be written in Korean or English. Bibliog-
raphy and abstract should be written in English.

2. Manuscripts must be prepared according to the National Li-
brary of Medicine (NLM) Style Guide for Authors (http://
www.nlm.gov/citingmedicine).

3. The length of the manuscript in Korean should be within
4,400 words (excluding abstract, references, tables and fig-
ures) and that in English is limited to 5,000 words.

4. All the manuscripts should be typewritten, double-spaced
with Sinmyungjo of 10 font size in Hangul (hwp) or Times
New Roman of 12 font size in Microsoft Word (.doc), using
margins of at least 25 mm.
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5. Medical terms must be based on the recent edition of “Stan-
dard Nursing Terminology” published by the Korean Society
of Nursing Science and “English-Korean Medical Terminolo-
gy~ published by the Korean Medical Association.

6. Expand all abbreviations at first mention in the text. Do not
use abbreviations in the title.

7. Generic names of pharmaceuticals should be used. Applianc-
es and equipment should be mentioned with their model
name, manufacturer, city (state), and nationality declared in
parentheses and English. Brand names should be used in dis-
cretion.

8. A space is required between English text and the parentheses
or between number and the parentheses. There is no space
between Korean text and the parentheses.

9. Authors should get permission to use research tools for their

studies from the copyright owners.

COMPOSITION OF MANUSCRIPT

Original articles

Organize the manuscript in the following order, the title of the
article, English abstract, text (introduction, methods, results,
discussion, conclusion, conflict of interest, authorship, funding,
data availability, acknowledgement), references, tables, figures,
and supplement. Tables and figures begin on a new page. The
text of the manuscript should not include any identifying infor-
mation, such as the authors’ names or affiliations, to ensure a
blind review. Title page should be prepared as a separate file
from the main text.

Review articles

Submitted are welcomed on any filed according to the aims and
scope, including systematic review, meta-analysis, scoping re-
view, and integrative review. The main text should be within
8,000 words and consists of an introduction, methods, results,
discussion, and conclusion. There is no limit to the total num-
ber of references. For systematic review, mete-analysis, a list of
reviewed papers should be submitted as a supplement.

Invited articles

Authors are invited by the Editorial Board and the word count
of the main text should be within 4,000. Articles consist of in-
troduction, main text, and reference. References should be lim-
ited to 50 or less, and the abstract is optional.
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Editorials
An editorial is invited by the Editorial Board. The topics are
discussed between editors and authors before submission.

There is no specific format.

1. Title page

1) The title page must include title, running title, all authors,
keywords, word count of English abstract, numbers of refer-
ences, disclosure. The author must state that the manuscript
has not been published or submitted for publication else-
where.

2) The title is written in Korean and English, and only the first
letter is capitalized in English. For articles on human sub-
jects, describe the country, and add a colon at the end of the
title and describe the research design.

3) All authors’ names (Korean, English), affiliations, ORCID,
and contact information for corresponding author (name,
address, telephone and fax numbers, and email address)
should be listed.

4) Disclosure regarding funding, thesis, conflict of interest
should be described in Korean and English.

2. Abstract

An abstract of no more than 250 words for articles (excluding
tile of the article) should be typed double-spaced on a separate
page. It should cover the main factual points, including pur-
pose, methods, results, and conclusion. Three to five English
keywords should be accompanied by an abstract based on
Medical Subject Headings (MeSH, www.ncbi.nlm.nih.gov/
mesh/meshhome.html).

3. Text

The text of the article is usually divided into sections with the
headings: Introduction, Methods, Results, Discussion, Conclu-
sion, Conflict of interest, Authorship, Funding, Data availabili-
ty, and Acknowledgement.

Introduction: Clarify the background of this study and the
purpose of the study.

Methods: Describe with subheadings the research design, sam-
ples, instruments, data collection procedure, statistical analysis
(or data analysis), and ethical consideration used. Ensure cor-
rect use of the terms sex (when reporting biological factors)
and gender (identity, psychosocial or cultural factors), and, un-
less inappropriate, report the sex or gender of study partici-
pants, the sex of animals or cells, and describe the methods
used to determine sex or gender. If the study was done involv-
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ing an exclusive population, for example, in only one sex, au-
thors should justify why, except in obvious cases (e.g., prostate
cancer). Authors should define how they determined race or
ethnicity and justify their relevance.

Results: Describe the main outputs in a concise paragraph
based on data analysis results.

Discussion: Make discussions based only on the identified re-
sults. Interpret these results by comparing them with previous
research results and state the limitations of the research.
Conclusion: Describe the significance of the research based on
research results and suggest further study needed.

Conflict of interest: Conflict of interest should be presented af-
ter the main text and before the reference list.

Authorship: The individual contributions of authors to the
manuscript should be specified in this section; conception and
design, or acquisition of data, or analysis and interpretation of
data; drafting the manuscript or revising it critically for import-
ant intellectual content; final approval of the version to be pub-
lished. Please use initials to refer to each author’s contribution.
CGP and GML contributed to the conception and design of
this study; CGP and YHK collected data; CGP performed the
statistical analysis and interpretation; CGP and YHK drafted
the manuscript; CGP and GML critically revised the manu-
script; GML supervised the whole study process. All authors
read and approved the final manuscript.

Funding: Financial support should be written according to the
information provided by the funding agency in English. If there
is no financial support, this should be also stated as none.

Data availability: Describe data sharing in English.
Acknowledgement: All contributors who do not meet the crite-
ria for authorship as defined above should be listed in an ac-
knowledgement section.

4. Tables/Figures

1) Tables/Figures should be placed on a separate page and
written in English, but not duplicate. The number of ta-
bles/figures in the manuscript should be no more than
five.

2) All lines of tables should be single. Vertical lines are not
acceptable.

3) The title of the table should be placed on the top of the ta-
ble and the first letters of important words should be capi-
talized (e.g., Table 1. Demographic Characteristics of Par-
ticipants).

4) The line spacing of tables, the title of tables, or the title of
figures shall be set either 100% or single-space.
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5) Tables, as well as figures, should be numbered consecu-
tively in Arabic numerals.

6) Define abbreviations used in the tables/figures at the bot-
tom of a table/figure (e.g., BP=Blood pressure; BT =Body

temperature).
7) Table footnotes should be indicated with superscript sym-
bols (e.g., ", %, ), %, %, ) in sequence.

8) All units of measurements and concentrations should be
designated.

9) The significance level should be rounded off to three deci-
mal places (e.g., p=.003). If a p-value is .000, it shall be in-
dicated as p<.001. If p-values have to be reported using
footnotes, *, ** shall be used (e.g., *p<.05, *p<.01). The
significant probability ‘p’ should be written in a small ital-
ic letter.

10) Only if the number of statistical data can be more than 1, 0
shall be placed in front of the decimal point, otherwise do
not write “0” before the decimal point (e.g., t=0.26,
F=0.92, p<.001,r=.14,R*= 61).

11) Percentage (%) should be rounded off to one decimal place
(e.g., 24.7%); mean, standard deviation and a test statistic,
such as t, F XZ, 1, should be rounded off to two decimal
places (e.g., M+SD 23.98+3.47, t=0.26, F=0.98,
R*=.61).

12) The title of the figure should be placed below the figure
with the first letter capitalized (e.g., Figure 1. Weekly body
weight gain).

13) The figures belonging to the same number shall be distin-
guished by alphabetized suffixes. (e.g., Figure 1-A, Figure
1-B)

14) As for a microscopic photo of a tissue specimen, the site,
dyeing method, and magnification of the tissue shall be
presented.

5. Appendix

Authors should submit an appendix to show the developed fi-
nal measurement in the instrument development study and list
of reviewed articles in systematic review or meta-analysis re-
search.

6. References

1) Citation in text

In the text, citation of references should be conformed to Cit-
ing Medicine: The NLM(National Library of Medicine) Style
Guide for Authors, Editors, and Publishers 2nd edition (2007)
(http://www.nlm.nih.gov/citingmedicine). Reference should be
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numbered serially within [ ]Jin the order they appear (e.g., In
the study by Norton et al. [23]...). When multiple references are
cited together, use commas (e.g., [2,5]). When more than three
references are cited to indicate a series of inclusive numbers,
use a hyphen (e.g., [3-5]). Even if you decide to include the au-
thor’s name in the text, you should insert the citation number
after the author’s name. If a work has one or two authors, you
should insert all authors in your text (e.g., Jones [10], Jones and
Smith [12]). If you want to name more than two authors in the
text, you should insert the first author’s last name followed by
‘etal” (e.g., Jones et al. [3]).

2) Reference list

In the reference list, the references should be numbered and
listed in order of appearance in the text. The number of refer-
ences should be 50 or less for an original article except for man-
uscripts on the structural equation model and review articles.
References should be listed in English according to the NLM
style (https://www.nlm.nih.gov/bsd/uniform_requirements.
html). Full journal name should be written with first letters of
important words should be capitalized. If a DOI (Digital Object
Identifier) has been assigned to the referenced article, authors
should include it at the end of the page numbers of the refer-
enced article.

= References examples form:
1) Journal articles
authors’ names (including all co-authors). title. journal full
name. year;volume(issue):page numbers. DOI
(1) Journal paper with up to six authors:
Won §J, Chae YR. The effects of aromatherapy massage on
pain, sleep, and stride length in the elderly with knee osteo-
arthritis. Journal of Korean Biological Nursing Science. 2011;
13(2):142-148. https://doi.org/10.7586/jkbns.2011.13.2.142

(2) Journal paper with more than six authors:

Lee KS, Jeong JS, Choe MA, Kim JH, An GJ, Kim JH, et al.
Development of standard syllabuses for 4 subjects (structure
and function of human body, pathogenic microbiology,
pathophysiology, mechanisms and effects of drug) of bio-
nursing. Journal of Korean Biological Nursing Science.
2013;15(1):33-42. https://doi.org//10.7586/jkbns.2013.15.1.33

(3) Online articles not yet published in an issue
Heale R, Dickieson P, Carter L, Wenghofer EF. Nurse practi-
tioners’ perceptions of interprofessional team functioning
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with implications for nurse managers. Journal of Nursing
Management. Forthcoming 2013 May 9.

Fyjita K, Xia Z, Liu X, Mawatari M, Makimoto K. Lifestyle
and health-related quality of life in Asian patients with total
hip arthroplasties. Nursing & Health Sciences. 2014. Forth-
coming.

2) Periodicals or magazines
Rutan C. Creating healthy habits in children. Parish Nurse
Newsletter. 2012 May 15:5-6.

3) Newspaper Articles
Cho CU. Stem cell windpipe gives Korean toddler new life.
The Korea Herald. 2013 May 2; Sect. 01.

Books
authors’ name(s). title. the number of the edition. place of
publication: publisher; year of publication. page numbers.

Entire book

Han MC, Kim CW. Sectional human anatomy. 3rd ed. Seoul:
Ilchokak; 1991. p.85-161.

Gordon PH, Nivatvongs S. Principles and practice of surgery
for the colon, rectum, and anus. 2nd ed. St Louis: Quality Med-
ical Publishers; 1992. p.102-105.

Chapter in a book

McCabe S. Psychopharmacology and other biologic treat-
ments. In: Boyd MA, editor. Psychiatric nursing: Contempo-
rary practice. 2nd ed. Philadelphia, PA: Lippincott-Williams
and Wilkins; 2005. p. 124-138.

Translated book

Stuart G. Principles and practice of psychiatric nursing. 9th
ed. Kim SS, Kim KH, Ko SH, translators. Philadelphia, PA:
Mosby; 2008. p.520-522.

An Edited Book

Curley MAQ, Moloney-Harmon PA, editors. Critical care
nursing of infants and children. Philadelphia, PA: W.B.Saunders
Co.; 2001.

Unknown authors or editors
Resumes for Nursing Careers. New York, NY: McGraw Hill
Professional; 2007.
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An Encyclopedia or Dictionary

Snodgrass, Mary Ellen. Historical encyclopedia of nursing.
Darby, PA: Diane Publishing Company;2004.

Fitzpatrick JJ, Wallace M, editors. Encyclopedia of nursing
research. 3rd ed. New York, NY: Springer Publishing Company;
2012.

Government reports

authors’ name(s). title. type of report. place of publication:
publisher; year of publication. report numbers.

Smith P, Golladay K. Payment for durable medical equip-
ment billed during skilled nursing facility stays. Final report.
Dallas, TX: Dept. of Health and Human Services (US), Office
of Evaluation and Inspections; 1994 Oct. Report No.: HH-
SI-GOEI 69200860.

Unpublished Dissertations and Theses

Not recommended. Maximally 10% in references is allowed
if absolutely necessary.

authors’ names. title [type of certificate]. place of publication:
university; year of publication. page numbers.

Doctoral dissertation

Choi YJ. A study of utilization of alternative complementary
medicine by cancer patients [dissertation]. Seoul: Seoul Nation-
al University; 1998. p. 26-41.

Master’s thesis

Kwon IS. Effect of music therapy on pain, discomfort, and
depression for fracture patients in lower extremities [master’s
thesis]. Daegu: Keimyung University; 2003. p. 6-11.

Cited from secondary materials

Not recommended. It is allowed only if an inevitable situa-
tion where the primary material could not be found. It shall be
declared that secondary materials are cited from primary mate-
rials.

Gordis E. Relapse and craving: A commentary. Alcohol Alert.
1989;6:3. Cited by Mason BJ, Kocsis JH, Ritvo EC, Cutler RB. A
double-blind, placebo-controlled trial of desipramine for pri-
mary alcohol dependence stratified on the presence or absence
of major depression, JAMA. 1996;275:761-767.

Conference papers
Unpublished oral session presentation
author(s). paper title. Paper presented at: conference title, the
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year, place, place.

Lanktree C, Briere J. Early data on the trauma symptom
checklist for children. Paper presented at: The meeting of the
American Professional Society on the Abuse of Children; 1991
January 23-25; San Diego, CA.

Unpublished poster session presentation

author(s). paper title. Poster session presented at: conference
title, the year, place, place.

Ruby J, Fulton C. Beyond redlining: Editing software that
works. Poster session presented at: The annual meeting of the
Society for Scholarly Publishing; 1993, June 6; Washington, DC.

Published

author(s). paper title. Paper presented at: conference title, the
year, place. place: Publisher; year of publication. page number.

Pacak K, Aguilera G, Sabban E, Kvetnansky R, editors. Stress:
current neuroendocrine and genetic approaches. 8th Sympo-
sium on Catecholamines and Other Neurotransmitters in
Stress; 2003 Jun 28-Jul 3; Smolenice Castle, Slovakia. New York:
New York Academy of Sciences; 2004 Jun. p. 159.

Web sites

author(s). title [Internet]. place of publication: publisher; year
of publication [date of citation]. Available from URL.

Hooper JE Psychiatry & the Law: Forensic Psychiatric Re-
source Page[Internet]. Tuscaloosa(AL): University of Alabama,
Department of Psychiatry and Neurology; 1999 Jan 1 [cited
2007 Feb 23]. Available from: http://bama.ua.edu/~jhooper/.

REVIEW AND ACTION

All submitted manuscripts are first reviewed by journal edi-
tor-in-chief. If a manuscript fails to comply with the submission
guidelines or the checklist, it will be rejected for review and
then returned to the author, to be re-written and re-submitted

according to the submission guidelines.

Review process

All manuscripts are sent simultaneously to three reviewers for
blind peer review. Authors will receive notification of the re-
viewer’s comments with the publication decision (accept, ac-
cept with minor revision, review after major revision, reject).

Submission of revised manuscript
According to the reviewers’ recommendations, the authors
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should revise the manuscript with the presentation in red and
submit revised manuscripts with a table for reaction to the re-
viewer’s recommendations via an online submission system
within 14 days. If necessary, the Editorial Board may consult
statisticians during the review process. Rejected papers may
have one more chance to have a peer-review process if the au-
thor resubmits the paper after complete revision.

PUBLICATION PROCESS

Manuscript editor's review

The finally accepted manuscript will be reviewed by the manu-
script editor of JKBNS for the consistency of the format and the
completeness of references.

Proofreading

Before publication, the proof will be sent via email to the corre-
sponding author for approval. The proof must be returned after
the approval of the corresponding author within 48 hours.

Publication fee
Upon acceptance, the publication fee of 400,000 Korean Won
(400 USD) per article is requested to the corresponding author.

JKBNS

ONLINE OPEN AND SUBSCRIPTION
SERVICES

1. Full texts of the journals can be viewed free of charge, and
the site URL is https://www.jkbns.org.

2. If you are interested in subscribing JKBNS, mail to bionurs-
ing@naver.com. Subscription to the JKBNS is available by re-
questing a subscription of the Korean Society of Nursing Sci-
ence. A subscription fee of 40,000 won (KRW) is charged for
1 year, and the journals (February, May, August, November
issues) are delivered by mail.
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Revised Dec. 2007
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Revised Nov. 2017
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