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Takle 1. Job Performance Changse of Visiing Murses at Child Care Centers in the Contest of COVID-18

Catepories - =
‘Before COCATDS Chering the COAVTERAS pandenic
LOTOTTIUNE, WATCS -Measurement of body tomperatene, apical pulse - Mbsasurement of body temperature asing the nom-contact
health probdems m thermormeeer

aldren through
assessmnend and test

[dentfying and
addresning the hoalth
meeads of child care
teachers

Hemalth bebavior
wducaton for the
formabon of healthy
‘habats

Emergorey
managernent

Creating healthy
[ogbpinacaio ot

Prowding linkagn
bt chald and
healthcare serace
throagh child came
prowiders

Finalize paperanark and
trackng, formes

Leatstical repartng on

performanoe

-PFhywical esarmenabion
-Hmght & weight chrck

-Wimnn and oye exarmoatan

E.—uu.nn_g that all rhaldren reomee nahonal carly childbood bealths

exarunabon & imoenmsahon provided by the pediatrician
-Dreprwer test, PIC
-Serpened bealth probbems hand, foot, and mowth disease, oral

thrmush, herpes simples sinas mfechinn, resperatony iméectons,
Fastrmntestmal tract infiocmons, strabemmes, hondeolum, myopia.

-Cinly 1 b Teermnethed

-Clrneterd o provent COWVTDS19 mfechan throoph coneact
-Wisron and ove oxarmaration aung disposable ove skields
-Came ns thee beft

-Sereemung best ising, T PO s bimited b chaldren requoested
by the chuld care teacher's udgment

-Srrened health problems strabnsmmas, gens salgoom, geno

varum, Maollus:um Contagnesum, languape developmenital
delayed

armblyopis, peras vansm, geno valgum, dislocahan of the hip point,

sorficalls, dendal canes, mabocchzseon, developmental’ disondess

“Sardard precaution apphed Fland hypeooe, gowns, masks, and
Floves

-Fronvisson of quarantene paidanee 0 reduce transomessian of
commuanscable discases

-Pronvideng child care teachers biond pressure monitorng, blood
Flurcss teshing, stress fdeg wn check, pr tion of aduls
dmeases, tuberculosis, and borast cancer self-cxaminaion

-Shareng haalth mformason ard comemaniety health resources
- Hand brypiene: one-om-nne practical gmdance after a groug
Ermmng

-Provnding eye health program

-Toothbrushmg raning oang et model

-Bdhacation on baving a healtivy wirnder

“Services incbading, CPR trasmang, with a haby simulatar, traimng
an the Feambich maneuver, prevention of sudden mfant death
svodrame | Allow panents ko partcipede of desened )

~Chew ke erowTpency bt
-Pronnding, enformation on smeTpenoy dems o be camed dunng
cutdoor Sctivrhies

-Pronndeng child alwse prevenhan edusabon

-Nonfbnop cheld's condinon o child care prosnders when a chald
with bealth problems is found h}'aw:rh'ng; T

-Fronadeng mformation on the bealithe ane semwioe thas can be
appleable to the child using indrrdual nomee's reeaunce

-Drachy seork record and repsart

-Propare a health recard for each cimld and suboet it bo the chald
CAMD CErter

-Year-erd stansheal repart for sobmesseom e the Seonl
Sfrtropalitan Goverramenk

-Faco akncld 1sean addution to the mostng sandand
precanbioes

- Basy-to-umderstand explanations and corsultations on
govertument CUATOS19 quesrantine gusdelines

-Confirmatan of comphanes with quaranbine rubes

-In the case of chald care-ce g refusal of nurses!
wisit, telephone comsualtabion is mgll.r.rd

- Beplacing bioed pressure mipnitonng and Bood plucose
tewhng that requomes phesical coneact with o wnibten
chocklst entry metinod

-Blaintun atress ) dopresson check | oa wnben way
-Preventan of adale disrases and rabenowdnsis: omiped due
to lack of tradtndrg fome
-Breast cancer selif-oamination: omeited mn
OOWTDCY infectsom throuph contacs

-Same s thee befit

provent

-Prosnding, "hand hygeene, mask, cousgh epguette’ edoranan
nang vides as part of COVNIC-12 prevenbion

~Same as The ke

~Ornatied o prevent COWVTDWS imfocton throogh contact
-Crmetied doe 1o lack of tramumg fiene

-Prowiding emby lectures wathoat practior

-2zt allewed parents i the edeation

~Same ns thee beft

-Same as thee boft

~Same ns thee beft

“Sarne ms ke oft

-Feahh recond for each child: onuitted o prewens OOWVTEE19
mifertion throagh comtact

-Came ms thee beft

FDC=the Denver prescroeming developmental qusshonnamne, CFRE=andopulmonary rescsatabon

2 oldlold BENEAS ADHA %x, o el Agrel @Zo] E3sgior), COVID-19Md 2ol A
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Attitudes toward
visiting nursing

Seoul
Metropolitan

services at child
care centers

Government

Preventive
Measures against  Child care centers for Jess
COVID-15 than 107 children {mainly
f" less than 40 children)
i
Low Fertility

Child care teacher /director

k|
i : h
* Childcare "
¥ cantar «
Parents
%,
A Healthcare soevicos
(Pealintrics, Podintric
ophthalmology, Pedistzic
wrihapndic surgery,
Dentitry, Public haalth
oorrtor)

Visiting
urse

A. Mesosystem when & child with physical
health problems is found by a visiting nurse

Frermrm e i

#— Two-way communication

_J, Microsystems

N

Saovul Nurses:
Assoeiation

Visiting Nurw

Private Hcalth service

i Child , L Attitudes toward
fr Parents Age O~48month Pt hecelth. caaber dervelopmental
] issues
High Housing i
Costs in Seoul Poers ot the child care conter T Suppart center

for childcare

/ _w Support 1
L &1  center for :

(‘hlldeuabnch.er childcare
- Director
( 7 Chliiﬁ:al\' } /
Wisiting Pan:nls
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Figure 1. The components of the ecological model for children serviced by visiting nurses at child care centers.
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Table 2. Factors Affecting the Job Performance of Visiting Nurses at Child Care Centers by the Level of the Ecological Model
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Development of an Ecological Model for Job Exploration of Visiting

Nurses at Child Care Centers in the Context of COVID-19
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Purpose: To develop an ecological model for job exploration of visiting nurses at child care centers in the context of
COVID-19. Methods: Ten visiting nurses at child care centers in Seoul participated in this study. Data were collected
through in-depth interviews. Collected data were then subjected to directive content analysis. Results: This study
identified the following nine categories of job performance of visiting nurses in the context of COVID-19: "Screening
various health problems in children through assessment and test”, "Infection control”, "Identifying and addressing
health needs of child care teachers”, "Health behavior education for the formation of healthy habits”, "Emergency
management”, "Creating healthy environment”, "Providing linkage between child and healthcare service through child
care providers”, "Finalize paperwork and tracking forms”, and "Statistical reporting on performance”.Components of the
ecological model for children serviced by visiting nurses were identified at individual, microsystem, mesosystem,
exosystem, and mesosystem levels. Factors affecting job performance of visiting nurses by the level of the ecological
model were identified and improvement strategies were proposed. Conclusion: This study conducted an in-depth

exploration of duties of visiting nurses by proposing an ecological model surrounding children
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(Carers’ assessment of managing index, CAMDE o] &

stol 2gstged, o BTt Avjst guelel B4E

T oyt & F k. mATem EE AHE
Pearlin 5[15]9] E&5A3A9 9=F FH =5 (Caregiver
competence scale, CCS)E A&l =, ol E&5A4F
A9 157 std = F 4835
‘21 o (Carigiving competence) 3} & Lot} =
A= Frstrl Sl

Eo)A PErles 2T JFoldt & 5 gith
9%

% BY 1% SRATAE dAoR A5

o] rEHA =

ERolgtEs ~EY 2~ A o

ot

gAste 5495 WA HrtE ¢ de AT =
o9 REsirka 3 4 ik

&)= 7¢] 7] 4 (Behavioral management skill, BMS)
SAET= Farran S[16]0] 7Idgt SEA T2 @&
714 787 E=F (Caregiver  assessment — of
behavioral skill-self report, CABS-SR)2] 3}¢]&=9]
th. CABS-SR& =40 tig dvrd H27s 9%
T29%&)e FEsHerie =T AT TEs

AwHos Bt BARY(EPOE T4
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t5st =3 A1247(2022)
skill,

0}

1

4 dx" 9% SHEF (Competence scale  in 1) 3% 3e]7)% (Behavioral management
managing behavioral and psychological symptoms of BMS) SH &=+
dementia, CS-MBPSD) /IS $3l 43k 4607 < BMS+= Farran &[16]°] 71'¢3s CABS-SR9] 319
A5 E o] &3le] Farran S[16]0] /Hetst L =slo|m ¥ T2 170 &3, 471 3913FH % ‘Need-Based (£F7]4h)
A u) 32p IS ERATAY] AW 3z dFHEvE 653},  ‘Behavior Management (3 5Z=4]) 353
SAEFQ BMSE gtmol® Hgsta gxsto]wdy 9l Pleasurable Activities (24 & &5y 253}
71EF 3 Au #A s AR oz Confronting/Criticizing (2] W/ )’ 6% o2 545
T ged=e AHEE HSeks WHEA Aotk o &7 s H el Aw) #ape] Aol &
d, sAAJ] AoALE, WIS, &R A &F
2. AF AR 58 Al Ao &5 THI AAT e Oig
wdo] 23HEY FFTA A= TG T,
B oA gae v Ao s1E SRAEAR P TAARD AojALg, A B A A HAES AT F
ANAA AAVELE 1) SA 2570 A | uf FA ALE ol A TAZIEA e ¥l T}EH. AL ZF st
=25 A Ao F JtE BEAEA, 2) FEADE AHmel= e 23 T4 A AL 55 AT
A UA ARE slE A, 3) A BAeL A AFEA sta Ao 588 AL FFoRN FISE e
U 3 13 ol Aul @xe] AF FAE st = of g AWM AR e 22T
Be AFats 2 4) FHolE mIolR AMEEE 7197 S8, e S, ved o4, 9 S w
5) 204 o Aglelth Aol E FEe SA 214 AH Fol ARsta st FA7ee] E3E T 3
AvjeA AE ol FnES Al mPstgon, o B oEAE HER SASE e anA due 04,
Fol Wl e F ARHos AFFold FoF o ZHE aRd e 14, A 3 2R 24elth A
Aol Al AE2AVE A @kt A/ skl H =l 3 12717 =Y stk &
E dp= B dggoe] ‘CS-MBPSD /Mere 3] Fol A AistE X A PFo] FHEHATF AR
Qs 4607 e Aw F Xu] Ao e=slo]mE A u) A5 Aol wE glebel #:Alste] 33w a9
FH FEE ZAGA @S Ul 48RS A9sT 4507 Atk @ =7 AdE HR gl 2AE 2
o ArE AL o] F Lxdlo|vd Auj At SHAVE " w3 AHE AT LS FPsA
(Alzheimer's Dementia, AD)¢] 7}% ZEA4 3=} (o] EAdAY S gk FAYHS AFEAEA] EPAL
AD 18)E 258Wolx n|gz=slolmE  Aw]  3A) SAo] A3 A o' upghAshA] vhal o= ¢t
(Non-Alzheimer’s dementia, Non-AD)2] 7} B A5 3 7FARske] 0o r WEste] T EFAIA 2%
2} (013} Non-AD 18)E 201%o]th 813 4 oum E ATolAE ole} FUIA AT BMS
L FE S8 200 odolw FAglo] BE o4l & FAe W= 0delA 34deln Avt =aas dE
FolH, Al 4 ol WS v &L 571011 oo #He7iEe] F2 AL vt AE FA] B9 2lF
of STH17]E E3le] waw B Ago g F= A % Cronbach’s a & XA 75, a9l ¥ = H=EZe= ‘&
A3 Ho= Almdr) 7IRY 75, W EEA 19, EA 76, A H/mMG
80°l ATt
ATET
2) B% 97 A LT (Zarit burden interview
— 93 —

3.



ZBD)

ZBI= Zarit Tol Avj #AE sH= SEAEA
FHE A Raror SAs] e e 228
PR EFE 2 AFAE o]FA Fl18le] dEolw

Welg ETE ALgSlth ZBIE AAA Bu 12733

= =1

= 04, ‘ol M a¥dreE 1d, UHE 2¥dE 2
A, AT aEYE 334, A9 Y aEdre 43olth
3=ro] 3 ZBI¢] AlF %= Cronbach’'s a 2 7197
083, ‘9 He 90, AA 930Ut Feast 5[19]9]

ERATAY AP 2o 4

AFA E17 FEH3
AR LY Campbell 5[20]¢] AFoME =& 52}

2A9 Aagel oW BE RduwE AT F An

=
b
i
o
of
i

3) AlZtolbd =1 A = (Visual analog scale, VAS)
VASE AAtEo] <1AH 7HZolu} A S99 A

4 RS dgagel EAsE Ao, A48 7

4) @9 32 H (Single general item, SGI)
SGIE= CS-MBPSDAA A vl 54857 Ulx I
2 Hrlslr] 9% dd E&olt23]. ‘Y=

4 =5 AR Farran [16]9] ¢S @& & =5

Wele st @xolsh dojel s4a )

3ol LEs M E Axsta Aol AT 4
of FHF UES Wit A ETs dAgd wTel

JEEHS F ol el AR e guE A

oE 39, Al MAde] Aol ge o )
gth 24, F el we] the o AXw
Fretsich. 39 el Wot d@Ae] olel
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o oH
rlr
iy
o
it
o.u\.

v golg Asinth: Adsve BFe] Bdol
HE% F 623E FARNT AE Fol Av oo
& 2994 wERon 9% Wi Av gl @
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WoATe] Al FoloAE HAAF F AUEA
al

g v A4asde sy
6. AZEA
@5ol2 Wel @ 4% K-BMSS| ehgwst 1%

£ #9lslr] 98 SPSS/WIN 25.0 =13 (IBM Corp,
Armonk, NY, USA)#} R (R Core Team, Vienna,
Austria)®] ‘lavaan’ F|FNAE o] &dle] FHH ARES
EA ST AT AL I EHA AR AT TS
AHE o] &35te] TlEEAE Al
Patqom t-test, chi-square2 AD Z1&3 Non-AD
259 Aol AAE AT ASAE AR
= g sk A .

=39 PARYE A4S 98 2w Fem

kA

=
RLN

3t

o)

’

A Q918 A (Confirmatory factor analysis, CFA)S A
galAa, F WA dAE Non-AD 1F AHE CFAS
Algatdnt. A WAl GAA AD 1§ ARE Ed-F
A ke AuaAE A5kl EFEAS Aldsis e
TR o] AadA ghel 30EtT oW AbASHA
tH24]. Kaiser Meyer Olkin (KMO)® Bartlett 34

ARG AAS] AR QoBA AHIAHS Fod

= -

o

FAE EX(principle components analysis)¥ # 3]
o] &3t EFAE AAIsA Tt 3LfFk(eigen

value)2 1.0 ©]7, FEA (communality)< .20 ©]%

(varimax)<

o

01 A A gk (factor loading)& 40 o|AS 7|&o 7 Hd3

s FEoFAHI7,24]. CFA= &

(>.90), Root mean square error of approximation

(RMSEA) (<.10), Tucker lewis index (TLI) (=>.90),

=z =3 A|244(2022)

Comparative fit index (CFI) (>.90), Standardized root
mean squared residual (SRMR) (<.10), x2/degrees of
freedom (df) (<3.0)& AF&3tATH21,25]. FHETE 3
7He 98l st =ETY Nd A8 % (Construct reliability,
CR) (=.70), B ¥*3+% (Average variance extracted
estimate, AVE) (=.50)& AAtelda, #deld: 7}t
£ 93 AT AVE gs v WS A THAVE> S 3
AF[17]. F A4 GAZ Non-AD IF ARE ol &
3t CFAE A3t on EARHEY FEA5Fd 7F
< AD 1% AR#A % S5t skt

A ekr] 2L (Known-groups method)S 283 FAE
e AFZE 99 AD 1F ARE dsAHYIFTE dIA

TEol & 1F(VAS>H 184 Fe 1F(VAS<

O

O

5)—9—i b}% “l:‘ 1%9’] K*BMS @—’,‘—% E‘ tftest
2 Aol A S Atk =3 Non-AD 1H Ab&ol

AEshel AuwAS BAE

® dye Kdista A9agedse] ods w2
‘CS-MBPSD 7|2 AfdgAos ¢AE a2 olaji
2 7] flsl IRB AWAlE  wop st
(KUIRB-2022-0235-01). ‘CS-MBPSD 7| AFA 5

A A Aol BH3 gel el Adsn AU
b @edel dgel el FEd oldsgA U@
F ATgeld AvHom BolF Ao Bl AWEF

i

FI
4
of

wol Attt w8, ARl A AR 1w
AR BE, AT wF

A e Ay o
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o

E8A T A 2219(85.7%)°10 k. AD 1% A

SEEE

A7 ERE 2w B2 4w YAk 1349 (51.9%), o
2} 1249 (48.1%)0] W, B AHL 81.0+8.114 4t} v
AT guty EA a7t o2 Ak 7|7k W 57.57+42.087) Qo]

A QYDA = F7171F 1439 (554%), L4332 S5

al
= 2= - =z 0
AD 1§ A7idas WAt 55%(21.3%), oAk 203 szo oL WE Ego] BRIl 1257 (485%) 0.2

4(78.7%), B 695:11.76A Itk 2] 3z}
HAE WA 628%, WFES uEu ¢ o]
3B0%= 7HE @tk AW FHA EEV)FE AL
54.16=40.7271 € o] a1, stFel A v FAE EHE AFS
Hat 11.34x547A1 2kl St Awlol tial 7t E5AE
A 2xn27E QAT AAFE AHE e AR dn

Ath7E 628%% 714 werew A AAn Qe )

Non-AD &8 wA 43%(214%), <= 1584
(786%), HA#HL2 70.2+10.284 Atk v} A}t
HAE WIS A7E 69.1%, ASFES LT EY0]
36.8%= 7HE @dvh AW &2 5712 A
55.26£40.01 70 € ol a1, atFol Anf FAE FRE AIFS
Bt 11.212552A kol vk, A wfol]l diel 7H<F &5 AlE

Tabde 1. Demographic Characteristics of Swdy Pamicipants (N=458)
aD DomeALF
Variables Categories (II=Z58) (I=201) axtart p
n (%) or MSD n{%) or MISD
Cender of FOS e 55 {21.5) 43 (21 4} 00 e
VWommes 206 (F8.7) 158 {78.4}
Ape of PO (year) 0051176 FO2E102S (BN ] e o
Cases of missing information 2 2
Ralabionship to PIWD Spousa 162 {62.8) 139 {59, 1) 8.7¢* 113
San 15.{5.8) 13 {6.5)
Craughter 61 §23.7) 30 {1299
Daughter-in-Law 15.{5.8) o {£.5)
Siblimg 3{1.L)y 5 {15}
Crther 2 {0.8) 3 (25}
Education of FOG = Elemnemitary school 3I{LT 6 {3.0F 887 it
Elementary school 45 {17.4) 4522 4y
Junior high school 41 {(15.9) 40 q19a)y
Seruor high school 9g (38.00 74 {30.8)
=Collags 71 {27.5) 36 {17.9%
Druration of caregiving (menths) 54 1644072 55 26+4001 029 g
Cases of missing information a 1
Caregiving fime per day (hours) 1134 +547 11214557 035 Bl
Cases of onissing mformation 2 1
POG s percaived kmowledge statms:  Viery Poor 3 (12} 5{2.5} 1.64* Bl15
o deowentia Foct 30 §11.6) 24 {1209
Fair 162 {62.8) 119{59.5)
Zood 30 ¢19.4) 40 {20000
Very good 13 {50 12§
Cases of padssing mfororation 0 1
Waorking stains Working M {85.7) 166 (83.00 Bal 434G
Dot woorkong 37 {14.3) 317,
Cases of missing mformation ] 1
Gender of PWWD hien 134 {31.9) 125 {92 2} 4 83 028
VWomen 124 {48.1) T {37.8)
Hpe of PWD 81 0+811 80 >+6.88 -102 306
Cases of missing information a 1
Dragnesis period of PWD (mondhs) 373742 08 6l02E25.32 0233 207
Stage of dementia of PWD Early O 295) o {31.99 o4 Bl
hddle 143 {55.4) 110/{5L7}
Late 30 ¢15.1) 27 {134y
Level of ADT. of FIND A tonomos a0 28.7) 51 25.5) 531 Dt
Ieeds assistamos 125 {458.5) 80 {200}
Total ascistanos &4 {24 8) &9 {345}
Cases of missing mformabon o 1

tFshers exact test AD=Famdly caregivess of pecple with Alchesmer's Demnendia: Mon-AD=Faouly caregavers of people writh nome-Al=heioer's
derrenHa: SC=standard devraton: FOG=Farmnily Carepivers: FIWD=Peopie with Demenbiz: AT =AcHwities of Traily lvime



=z =3 A|244(2022)

Table 2. Exploratory Factor Analysis and Intemal Consistency with Data from AD (N=258)
Ttem
Fi B2 Commumalifies o if item deleted Crombach's a
BJo 1 Bl 30 82 6
oo 2 60 A3 A1
Lo 3 s 37 a1
Lo 4 52 .50 B0
Mo 5 T aa 80
Mo 7 o i ) Bl
IJo. B .60 A3 a0
oo T JGE A1 7l
Ijo.0 T4 6L a0
Blo. 10 & AL 80
Bo 1l T4 30 8l
Total 82
Eigen values 188 1%
Explamed variance (%) 2619 036
Cumulabve vartance (%) 2. 19 1675

AL=Family caresivers of people with Al-heimer s Dementiz: F=Factor.
A maRst A A45E GHE o= AR gu
ATF7E 595%% 71 werow A 2l
= EBATAE 1667 (83.0%)¢1 % th Non-AD 1&
FogAt BRE A 84 gEe dR 1259
(62.2%), oI+ 769 (37.8%)°1™, A #H 2 80.216.834]
gk Aul @Ak Aul dwwe e B
61.02%46.327] € o] 3L
(547%), AAABREFEL o AE Eoo] Bas
o7k 80t (40.0%) 0.2 7} wkt

F g Qwd S4el ug $44 44 2%, 9

At} (p>.05) (Table 1).

2. 3= A=A

AD o5 Ame &34 A3 £ 12 13, 14, 15,
16, 179 2] 7} 30 oldtE (7
-.09, .20, .09, .06, .29, .24) °] 67/] &&F- At o
vz 1174 & B 3-F4 1F daddAls 37004
599tk 1170 &< KMO #-2 0.86¢]1 Bartlette]

94 A4 A3 o mue ARAdld Agd v

M
odt
\
e
2
o
S
>
4
N
i

1O o] deller, adAqA= BF AT70A T7ALe],
TEEE 36014 61kl FEHE 27 8912 44

A eflew FAHAE A3 E K-BMSE 1711H
2,3,4,5 7, 8°] 821, 4

AN G 6, 9, 10, 1De] 8Rl12¢] x3H AT

vd T Tl 2 (ET ],

K-BMS 117§ <&@l tiste] AD 15 AE= CFA
BAZA3 md #3e= GFI=.95 RMSEA=.05, TLI=93,
CFI=.95, SRMR=.05, x2/df=1.74% ueh} mde] =3
NES FFHFAY =75 FASE B899 FHEY R
g7kt A3z AVE & 50 mRto]lond CR#&
70 o)FeR Vs FTFIAT. 74 B AT
AFH-eS BF AVERT Fol #A¥HEIFASE FFH3A
239tk (Table 3). & 89 7F d3AE= 5601 7t
Q93 AA =7 FBASFE 937 830 EAHO
2 o AaRaAE Bt (p<ool).

i



Table 3. Convergent Validity, Discriminant Valdity, and Model Fit of K-BMS

Variables Fl = CR AVE GFI FNEEA TLI Fl SEMR  aFfdf
~ {700 (=50 (=900 (=10 (=18 (=3m
AD Fl 1 30 7 o
F2 56 1 71 38
Total 05 05 a5 05 174
DNon-AD Fl 1 B0 70 32
n 80 1 0 36
Total a3 &r 05 L72

E-BME=Korean versiom of Hhe behavioral manapenent <kill: CR=Construct relizhdity; AVE=Averaze variance sviracted echmatbe;
GFI=Goodres: of fit indesy, FMEEA=Foot rean square error of approsdmation: TLI=Tudker levwis indey; CFI=Comparative fit inde
SEME=Standardized root mean squared residual; 3CE=Square of Comnrelabion Exbmate; AD=Famuly carepivers of people with Alcheirmes's

CDrementia: Won-AD=Family carspivers of people with non-Alchemer's dementiz: F=Factor

2) Non-AD 1% #7292 20Fy = Ao Yl ti(Table 4).
Non-AD 1% X8z K-BMS 117] £33 st 4) FAEIG =

CFAE Adg A3 dAvkdow AD a5 8¢ CFA
Aol Hl=d FEe Bt 2 A== GFI=93
RMSEA=.07, TLI=.88, CFI=91, SRMR=.05 x2/df=1.74

2 TLI el 2= A7t Af7ies $58ke] 2ol

Agal Aoz FolFrt w3 AVE e 50 mluto) VAS, ZBI¢|
Ao CRES 70 ooz FHEdA V&S st (p<.001) %2
Atk 7 89l 2 AHAFY AEFS EF AVERT @A 7}

AD 1% AE¢ Non-AD 1% A& 7247t 34 89013 &

g5 dAHTHo E2 IF (VASSHIH e I15F (Table 2).
(VAS<5)o. 2 o] K-BMS H+E vHws Ay F
% 7+ K-BMS H57F BAHe2 K3 Aozt )

Table 4. Known-Groups Valdity of K-BMS

SAEEE AAS

HHATE FAH A

3. A E AA

y_ C'_TL-/] IHX“ o]*r/\(—)] /‘\_]g] = 7;{3
3k A =2 Cronbach’s a3t

3 Ay BgE REELE

#18 VAS, SGI, ZBI¢}
24¢ 4k AD 259 4

FEBA

45 K-BMS$} VAS, SGI,

ZBI&= 7247}y r=22, .30, 3622 93 (p<.001)
o}, Non-AD &A=
27y =27, 4022 {29
FHAAZE dEbs o SGIskE
AU (r=.11, p=.128).

}71
8201

Oll

o

W 9] Cronbach’s a #2 25 82
©129] Cronbach’'s a k2 zZ}z} 76, 71°] At}

EEMS
Croups AD{N=258) Mem-AD (N=20F)

ni%} M=5D tiz) ni%) tp)
VAS:S 174 {45.1) 13034361 335 (001 B6 (42.5) 357 <001
VAS<S 134 (5L.9) 1090459 115 (57.7)

E-EhE=Eorean veroon of the behavioral manapement skill; AD=Family carepivers of people with Alzhemrer's Cemenbia: Mon-AT=Family

caresivers of people with nor-Al-heiner's demenbia; VAS=Visual analos scale.

)

£

%Fel 4

K-BMS<¢}k
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Table 5. Outcomes of K-BMS [n=450)
B AD (=155 Ton-AD [n=201)
Biean 5D Sfman 5D Range
Fl Ho. 1 47 0.66 146 070 oz
Mo.2 147 0.74 131 0.73
Mo.3 Loa 0.as LM D04
Tao: 4 082 078 095 078
Mo 5 Do3 D82 0a1 D85
MNa.7 103 0.50 098 083
Mo § 115 0.1 120 0EL
72 o 6 .86 0.84 0az D80
I4o.0 (2 0.36 0.56 083
M. 10 126 0.74 L35 079
Tao. 11 174 088 130 085
Fl 7.3 38l 782 366 014
B2 5.00 147 404 243 08
Total LLen 535 1186 555 o2

-EhE=Forean version of the behanoral manseerment <ldll; AT=Family caresivers of people with Al-hetrner's Diementia: on-AT=Family

cazesivers of people with nore-Al-heinwer's dementia: F=Factor.

4. FFAYrle %

AD &9 K-BMS & 291 Ho 7.93£3.61, &
Q12 4t 3994242, AA| W 11.92+5.35% 3L, Non-AD
%9 K-BMS 52 8311 T3 7.82£3.66, 2212 &
A 4.04+243, AA @ 11.86+5550% F 17 ZHd

Hl &gk 55 BT (Table 5).

=)

2 AT g@=oE Wekdk BMS E=TE ADS
Non-AD®| 7}% EBAFANA w7 Az w=st g
bl mE An) 84 4E ERATAE B

4¢ 7be4e Fusts 0 g9t 9

=
Ll
o

=
o

£l
.
ki
-
o ok

4 BMS =7 & 172%3 ) s AR v E
AR T 2 A A HZFe K-BMSE F 11533 27
St A= (&7719F A 7, AL &5 ATstr] 7
)2 FAE o] ¥ BMSS tE AL Holu gl
o 2 AT F3EA dAA AAR E3e 12717
Hoz BEHF 9 BMS Z=49 ‘Confronting/Criticizing
(AH/md) sl H el sgets Eaoldnt M &

go] Y& Au sk JFar] o9 u =g

sohd ol gel 7]

250l B K

5.7
o

:oé
N
&
P

G @), A Bt pe AES A%
F 0 ARe g Wl Au 8xh 7

Wl Au) B} 7)BS

1TH16]. B sAel Sl ent=A o

e BAe PEo| 23 15 WA A=

o= 3o AAS oty AL AA

FaAE™ ARe FEL ANATE dgom

TAE SlioF shAIRH226] AW/ /Mg a9 F el s Fs)
2 AA gk ofsiel 3 glo] A

%

agE AHsn vdate s)Eolth

T w= A/ 59 H 2
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Validity and Reliability of the Korean Version of the Behavioral
Management Skill (K-BMS) for Family Caregivers of People with

Dementia: A Psychometric Testing Study

Jung, Sua' - Cheon, Hongjin' - Kim, Jiveon' - Song, Jun-Ah?

! Graduate Student, College of Nursing, Korea University
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Purpose: This study aimed to evaluate the validity and reliability of the Korean version of the Behavioral
Management Skill (K-BMS) for family caregivers of people with Alzheimer's dementia (AD) and other types of
dementia (non-AD). Methods: 258 family caregivers of people with AD and 201 family caregivers of people with
non-AD were included to examine the K-BMS's reliability and validity by psychometric tests. Item analysis, construct
validity with exploratory and confirmatory factor analysis, the known-groups method, concurrent validity test with
correlations testing among a visual analogue scale (VAS), single general item (SGI), and Zarit Burden Interview (ZBI),
and internal consistency reliability were conducted for the psychometric tests. Results: The exploratory and
confirmatory factor analysis yielded a two—factor model with 11 items. Results supported that the K-BMS was an
appropriate model for both AD and non-AD groups with good convergent validity. Construct validity and reliability
were established using the known-groups method and Cronbach’s a. The concurrent validity was established with a
VAS (AD: r=.22, p<.001; non-AD: r=.27, p<.001), SGI (AD: r=.30, p<.001), and ZBI (AD: r=.36, p<.001; non-AD: r=.40,
p<.001). Conclusions: The K-BMS is a valid and reliable measurement to assess family caregivers’ skills to manage
behavioral and psychological symptoms of dementia regardless of the type of dementia. Other scales to measure
similar concepts must be developed further.

sleep quality thereby achieving a healthier lifestyle need to be developed and incorporated into school health services.
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BACKGROUND

Health-related quality of life (HRQOL) is
increasingly perceived as a central focus in health
research [1]. Recent studies have reported gender
differences in adolescents’ HRQOL, with females
scoring significantly lower than males [2, 3]
Researchers have identified the female puberty process
as one of the causes of the differences [2].

Menarche and menstruation with hormonal changes
are remarkable features during puberty and
adolescence in females. Menstrual problems, such as
heavy menstrual bleeding, menstrual pain, abnormal
cycle length, and an irregular menstrual cycle, are
common among adolescent girls [4]. These problems
are associated with poor academic performance and
limitations in daily activities, which lead to decreased

HRQOL in adolescent girls [5].

Past research also suggests that social support,
dietary habits, sleep quality, and depression are
interrelated and influence menstrual health and
HRQOL in adolescent girls. Social support is
associated with health behaviors and HRQOL. It
influences health behaviors through the mechanism of
improving the ability to access new information and
developing interpersonal exchanges that provide
encouragement to engage in healthy lifestyle practices
including dietary habits or exercises [6, 7]. Dietary
intake such as much caffeine or deficiency of calcium
and magnesium plays an important role in the
occurrence of menstrual problems in relation to
symptoms of depression and sleep problems [8 - 10].
Sleep quality and depressive feelings have been
reported to be related to menstrual health and
reported as predictors of HRQOL [11, 12].

Previous studies, however, have focused on the
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patterns of the relationship between menstrual health
and its affecting factors such as diet, sleep, and
mental health [13, 14] or on how menstrual problems
influence HRQOL [15]. However, none of the studies
has not researched these variables simultaneously.
Further studies are warranted to explore the
interrelationships among them. Understanding how
different factors contribute to predicting HRQOL and
how menstrual health operates in this process will
help health professionals to be more targeted and

effective in promoting HRQOL in female adolescents.

Hypotheses development

Social support has been recognized as an important
predictor of health and HRQOL. A school-based
survey reported that supportive social relationships
from family members, friends, and schoolmates had a
positive impact on HRQOL in adolescents [6]. In a
study among young women, Alonso and Coe [16]
reported that women with more disruptions in their
social networks experienced more menstrual
symptoms than did women with stable support.
However, rather than a direct influence on menstrual
symptoms, the authors explained that losing a valued
personal relationship may reduce a woman's capacity
to manage the painful symptoms and actually increase
neuroendocrinological and proinflammatory physiology
related to dysmenorrhea. Social relationships also have
been reported to be associated with depression and
sleep quality [17]. A study with Korean adolescents
found that social support affects premenstrual
symptoms through psychological factors such as
depression and stress [18]. More parental support was
also reported to be linked to better sleep quality in
adolescents [19].

In addition, in adolescent groups, social support was

found to be an affecting factor for their lifestyle
habits which are predictors of menstrual health [7,
20]. A systematic review reported that parental
support has an influence on an adolescent healthy
diet, meaning positive relationships between social
support and dietary habits in adolescents [7]. Thus,

we hypothesized that:

H1: Higher social support is associated with
higher HRQOL.

H2: Higher social support is associated with
lower depression.

H3: Higher social support is associated with
better sleep quality.

H4: Higher social support is associated with

healthier dietary habits.

Studies on adolescent health have reported
relationships between menstrual health and the
lifestyle factors, such as sleep quality and dietary
habits [4, 14]. Sleep quality has been reported as one
of the potential risk factors for menstrual pain and
girls’ HRQOL [11, 12]. A previous study reported that
poor sleep quality, especially less sleep, is related to
primary dysmenorrhea in adolescents [11]. Other
studies reported sleep quality as a significant affecting
factor for menstrual irregularities [14]. Sleep quality is
also associated with adolescents’ HRQOL and their
own perception of physical and mental health. Paiva
et al. [21] reported that HRQOL was lower in
adolescents with sleep deprivation showing girls had
significantly more health complaints than boys. Both
insomnia and a short duration of sleep were found to
increase the risk of depression in adolescents in
several epidemiological studies [22, 23]. Thus, we

hypothesized that:



H5: Poor sleep quality is associated with lower
HRQOL.

H6: Poor sleep quality is associated with higher
depression.

H7: Poor sleep quality is associated with poor

menstrual health.

Other lifestyle variables, such as poor dietary
patterns have also been reported to be risk factors for
menstrual problems [11]. Previous studies suggested
that breakfast skipping affects adolescents’ dietary
patterns, reporting adolescents skipping breakfast had
more often sugar-sweetened foods [24]. A high intake
of junk food and soft drink was reported to be
associated with poor sleep quality in Korean
adolescents [8]. Dietary patterns are also associated
with depression. Studies reported that a lower intake
of calcium, potassium, vitamin C, vitamin D, and
proteins was related to depressive symptoms and
sleep disturbances [9, 10]. A systematic review also
identified the impact of diet on mental health,
reporting healthy dietary patterns or consumption of a
high—quality diet are related to the lower level of

depression [25]. Thus, we hypothesized that:

HS&: Healthier dietary habits are associated with
better sleep quality.
H9: Healthier dietary habits are associated with

lower depression.

There 1s growing evidence of an association
between menstrual cycle dysfunction and mental
health problems in adolescents and young women
[12]. Studies have reported that girls with more
depressive symptoms were at greater risk for

experiencing menstrual symptoms and lower levels of
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quality of life (QOL) [26]. A study among Korean
adolescents reported positive associations between
depressive symptoms and menstrual cycle irregularity
[4]. Several studies reported direct effects of
depressive  symptoms on QOL in adolescent

populations [27, 28]. Thus, we hypothesized that:

H10: Higher depression is associated with poor
menstrual health.
H11: Higher depression is associated with lower

HRQOL.

Past research has studied the relationship between
QOL and several types of menstrual problems, such
as dysmenorrhea, heavy menstrual bleeding, and
premenstrual syndrome (PMS). A study of women
with primary dysmenorrhea confirmed that menstrual
cramping pain substantially reduces HRQOL [15].
QOL was poorer in women who complained of the
irregular menstrual cycle than in those who did not
have such complaints [29]. Several studies have
shown that women’s HRQOL is negatively affected
by menstrual dysfunction [30, 31]. Research has found
a significant association between PMS scores and
QOL [32]. Thus, we hypothesized that:

HI12: Better menstrual health is associated with

higher HRQOL.

Drawing on these hypotheses, Figure 1 depicts the
hypothetical path model proposed. Based on Figure 1,
increasing social support in adolescent girls can make
their dietary habits and sleep quality better, reduce
depressive feelings, and improve their menstrual
health and HRQOL. Thus, we hypothesized that:

H13: Dietary habits, sleep quality, depression, and

menstrual health have significant mediating effects in



; ; HS ; H7
Dietary habits Sleep quality M Menstrual health
e
HY 5 HS HI0
; H12
H4 H6
. Hl
Social support HRQOL
Hil

Depression

Fig. 1 Hypothesized relations. Nofe. HRQOL: health-related quality of life

the relationship between social support and HRQOL.
Collectively, past research suggests that the
variables of dietary habits, social support, sleep
quality, and depression are interwoven and influence
adolescent girls’ menstrual health and HRQOL directly
or Indirectly; and menstrual health affects their
HRQOL in adolescent girls. Accordingly, the present
study tested a model specifying these multi-mediation

pathways.

Study purpose

The purpose of this study was to test a
hypothetical path model estimating the direct or
indirect influence of dietary habits, social support,
sleep quality, depression, and menstrual health on

HRQOL in adolescent girls (Figure 1).

METHODS

Participant

A cross-sectional survey was conducted from six
middle schools and three high schools in Korea
between December 2015 and March 2016. The schools
were located in Seoul and the metropolitan area and

they were selected by convenience sampling methods.

The study was approved by the University
Institutional Review Board and ethical committee (IRB
15215A1). All participants and their parents were
informed about the study and given information about
the right to withdraw from it without any penalties.
Contact information and the questionnaire were
provided, and all questionnaire items were answered
anonymously. All participants and their parents agreed
to participate in the study and signed the informed
assent form and parental consent form. Eligibility
criteria included: (1) students who were in middle
schools or high schools (there was no limitation in
female students’ age), (2) students whose time since
menarche was more than 12 months (because the
onset and around of menarche is often associated
with problems of irregular menstruation, excessive
bleeding, and dysmenorrhea) [33], (3) students who
were not pregnant, and (4) female adolescents who
could read and understand Korean.

The estimated sample size was 161, based on an
effect size of 0.10, aof 0.01, power of 0.95, and a total
number of predictors of 5 using G*Power. A total of
295 students was recruited using a convenient
sampling method, and all of them participated in the
study. Among the 295 students enrolled in the study,
291  students (98.6%) completed all of the



questionnaires and were included in the analyses for
the present study. The sample size of 291 also
exceeded the recommended minimum of 250 cases for

bootstrap tests of indirect effects in a path analysis

[34].

Procedures

Data were collected by two trained research
assistants and school nurses from December 2015 to
February 2016 using self-report questionnaires. After
obtaining permission from schools, research assistants
or school nurses explained the study and eligibility
criteria to students during lunchtimes or break times.
Students who wanted to participate in the study
visited school health rooms. Research assistants or
school nurses informed the students about the study
in the room. Data were collected from the students
who signed on the informed assent form. Among the
informed students, those who were less than 18 years
old were given a consent form and a study leaflet
with the questionnaire. They showed the questionnaire
and the leaflet to their parents and got permission by
having their parents sign parental consent forms.
Students who got permission from their parents
completed the questionnaire after signing the informed

assent form.

Measures

Health-related quality of life

HRQOL was measured by the PedsQL 4.0 Generic
Core Scale [35]. It is a multidimensional instrument
measuring physical, emotional, social, and school
functioning in children and adolescents and has been
translated into numerous languages [36]. Choi’'s [36]
Korean version was used in the present study. It is a

5-point response scale (0 = never a problem, 4 =
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almost always a problem). All items were
reverse-scored and transformed to a 0 to 100 scale
(0=100, 1=75, 2=50, 3=25, 4=0) so that higher scores
indicate better HRQOL. Cronbach’s alpha coefficient
was .93 in Choi's study [36] among Korean

adolescents and .91 in the present study.

Menstrual health

Menstrual health was measured by the Menstrual
Health Instrument (MHI) developed by Shin and her
colleagues [37]. It uses a 4-point Likert-type scale
and consists of 29 items assessing affective
symptoms, somatic symptoms and school life, daily
habits for menstrual health, menstrual cycle
characteristics, and attitudes toward and perceptions
of menstruation. Higher scores indicate better
menstrual health status. Cronbach’s alpha coefficient
was .91 when it was developed among Korean

adolescent girls [37] and .92 in this study.

Depression

Depression was measured with the Center for
Epidemiological Studies Depression Scale (CES-D),
developed by Radloff [38]. We used Chon and Rhee’s
[39] Korean version. Participants were asked how
often they have had depressive symptoms in the past
week across 20 items. A 4-point Likert-type scale
was used, and higher scores indicate higher levels of
depressive symptoms. Cronbach’s alpha coefficient
was .89 in Chon and Rhee’s [39] study and .90 in the

current study.

Sleep quality
To measure sleep quality, we used a Korean
version of the Sleep Quality Index [40], the items

which were taken from the Pittsburgh Sleep Quality



Index [41]. For this study, we have modified the
Korean version of the Sleep Quality Index to be
adequate for Korean middle and high school students
(i.e., the item of ‘how often have you had trouble
staying awake while driving or engaging in social
activity’ was deleted). The reduced and modified
15-item scale measures the level of sleep disturbances
and is rated on a 4-point response format. Higher
scores indicate poorer sleep quality with more severe
sleep disturbances. Cronbach’s alpha coefficient was
74 when it was translated into Korean [40] and .77

in this study.

Dietary habits

Dietary habits were measured with 9 items from
the Korean Youth Risk Behavior Web-Based Survey
[42], which is conducted annually by the Korean
Center for Disease Control. Items were about food
intake containing caffeine, sugar, calcium, fruits and
vegetables, and fast foods. The items measured the
number of food intake during the past one week
using a 7-point Likert scale. The more the
respondents ate caffeine, sugar, and fast foods, the
lower the scores were given. The more they ate
calcium, fruits, and vegetables, the higher the scores
were given. Thus, higher scores indicate healthier

dietary habits.

Social support

Social support was measured by the Perceived
Social Support Scale (PSSS) developed by Han and
Yoo [43]. It is a 5-point Likert scale and consists of
24 items regarding perceived support from family,
school teachers, and friends. Higher scores indicate
higher levels of social support. Cronbach’s alpha

coefficient was .92 in the past study among Korean

adolescents [43] and .93 in the current study.

Statistical analysis

SPSS for Windows, version 21.0 was used to
calculate the descriptive statistics for summarizing the
demographic characteristics of the participants and the
correlation analyses between study variables. The
normality of the study variables was tested with the
Kolmogorov - Smirnov test, verifying normal
distributions of the six variables (W = .147.20, p =
077.20).

The path model testing was conducted using
AMOS, version 21.0. Before testing the model fit,
tolerance and variance inflation factor (VIF) were
computed wusing the SPSS program to detect
multi—collinearity problems. The model fit was
examined using the following goodness-of-fit indices:
the Chi-square value (desired p-value >0.05), the
goodness-of-fit index (GFL desired wvalue >0.95),
normed fit index (NFI: desired value >0.95),
comparative fit index (CFIL. desired value >0.95),
Tucker-Lewis index (TLIL desired value >0.95), root
mean square error of approximation (RMSEA: desired
value <0.06), and standardized root mean square
residual (SRMR: desired value <0.08). [44].

To test whether there were serial multiple
mediation effects of dietary habits, sleep quality,
depression, and menstrual health between social
support and HRQOL, a serial multiple mediation
analysis using phantom variables was conducted. In
the present study, we set the bootstrap confidence
interval (CI) at 95%, and the number of bootstrap
samples was 2,000. If the 95% CI does not contain
zero, it indicated that the mediating effect was

significant.
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Table 1 Demographic and menstruation-related characteristics of the participants (N=291)

Variables N % Mean 5D
Age (years) 1635 153
School

Middle school students 144 495

High schoo! students 147 L05
Body weight (kg 5203 827
Height fcm) 160.07 539
Body mass index 2025 261

<185 o4 220

18510 <250 195 a7.0

250t <300 11 38

=30 2 07

Missing 19 65
Breakfast skipping

More than 4 days/week 109 375

Less than 3 days/week 182 625
Age at menarche (years) 1330 107
Usual menstruation cycle length (days) 3208 14.14
Usual duration of menstruation (days) 607 149
Menstrual pain intensity (possible range: 1-10) 433 286

Experiences of visiting dinic for menstrual problems
Yeas 29

Mo 62

100
100

300

Results

Characteristics of the participants

The mean age of the participants was 16.35
(SD=1.53) with a range of 14-19 years. Half of the
participants (50.5%) were high school students. The
mean BMI was 20.25 (SD=2.61). More than one-third
of the participants (37.5%) skipped breakfast more
than four days per week. The mean age at menarche
was 13.30 (SD=1.07) with a range of 10-16 vyears.
The average usual menstrual cycle length was 32.08
days (SD=14.14) and the duration was 6.07 days
(SD=1.49). Of the participants, 10.0% had visited
clinics for menstrual problems. The demographic and
menstruation-related characteristics of the participants

are presented in Table 1.

Relationships between study variables
HRQOL was significantly correlated with dietary
habits (r =0.34, p<0.01), sleep quality ( = -0.50,

— 41

p<0.01), social support (r =0.48, p<0.01), depression (r
= -061, p<0.01), and menstrual health (¢ =053,
p<0.01).

Menstrual health was significantly correlated with
dietary habits (r =0.21, p<0.01), sleep quality ( =
-0.50, p<0.01), social support ( =0.22, p<0.01),
depression (r = -0.52, p<0.01), and HRQOL (r = 0.53,
p<0.01).

Correlation coefficients between study

variables are presented in Table 2.

Fitness of the path model

In the current study, the VIF was a range of 1.25
T 1.92, which did not exceed the standard value of 10,
and tolerance was a range of .66 ~ .80, which was
larger than .10, indicating no multi—collinearity
between study variables.

Testing of the hypothetical path model showed that
the model fit was good (x2 [3, 291]= 352, p=.32,
GFI=.99, NFI=.99, CFI=99, TLI=99, RMSEA=.02 [90%
of confidence interval = .00 (0 < Lowest level of CI

< 0.01) T .11], SRMR=.02). Among the 12 paths in



Table 2 Correlations among the study variables (N=291)

Variables Possible range Mean sD 1 2 3 4 5 [
1. Dietary habits 953 454 6.06 1.00
2. Sleep quality -45 1054 L.78 — 034 1.00
3. Social support 24-120 9155 1330 034 — 031" 1.00
4 Depression 20-80 3469 S.00 — (0.34% 053 e 1.00
5. Menstrual health 29-116 7856 15.11 021 — 0504 D22 — Q5 1.00
6. HRQOL 0-100 2017 1338 0.34% — 050 D48** — QB 053 100
HROO! Health-related quality of life
“pc001
the model, one (dietary habits — depression) was not Indirect effects of study variables on HRQOL
statistically significant. As shown in Table 3, the summative indirect
effects of dietary habits, social support, sleep quality,
Direct effects of study variables on HRQOL and depression on HRQOL were significant. Dietary
The results of the analysis of effects showed that habits (b = 9.77, p<.05) and social support (b = 7.44,
social support (b = 4.03, p<.01) and menstrual health p<.01) had positive indirect effects on HRQOL. Sleep
(b = 4.08, p<.0l) had significant direct effects on quality (b = -14.27, p<.01) and depression (b = -241,
HRQOL in a positive direction. Sleep quality (b = p<.01) also showed significant indirect influence on
-5.19, p<.05) and depression (b = -15.93, p<.0l) were HRQOL but in a negative direction. The five
also directly associated with HRQOL but in a variables (social support, dietary habits, sleep quality,
negative direction (Figure 2). depression, and menstrual health) explained 57% of
the total variance for HRQOL. The unstandardized
- -
18.93 2797 151.11
, . S T b . - B1**
Dietary habits - 3 Sleep quality ¥ Menstrual health
e "‘\,
17 \ Lok 5194 -.5g%*
b 4.08%*
2% L] _Gl*=
L
‘ k. 4
%
Y v 4,03
Social support " HRQOL
L]
1
176.19 .
ST N
Depression 40680.13
Chi-square = 3.52
© -3
47.36 p=.32
—— Significant path GFI=.99
mm—p Non-significant path EMSEA =0.02
Fig. 2 Result of the path model testing. Note: HRQOL health-related quality of life; * o< 005, ** p< .0.01; GF goodness-of-it index, AMSEA root
| mean square ermor of approximation
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Table 3 [irect, indirect, and tol etfect coethcients and SMC of the variablas
ndogenows variables  Predicting variables  Directeflect summative) lnd irect effect Totalefect SAAC
b 95% 0 B 95%Cl B b 95% C| B
[hetary habits Soclal L pom 1™ o oL ke b L il
Sleap cudity Cietay habits - 134" =14/, =00 (L7 434 Q. a14
Sodd wppat a10= 013 =004 =(]. 12 - (1L04* a0e (RE: o a3=
Deprasdon Dietary haits a1 434 0 -(1.(} -1.X* L 0.3 119* a4
Spdd auppat M 433 =017 -(1.34* - [L10* a5 034 as*
Haop qudity a0 aA8 173 0,33 AT 39
Margrus hadth Datay haits a5 a4,an ars a5 04,052 115 a3
Sdd suppat az- am, a3 il o 037 0.M,038 a4
a4® 1405 0.5 -031* - 135* 048, =025 =14 e -1.40, =19 a45*
— (L 5™ —i.7 5 ~=0.45 -3 5 —{ 5 (174, — 045 [ Ll
HACKA Cletay hats R 555,1423 are 9.0 596,148 115 a4
Social suppart 4.0 20B, 561 01 7™ “H, 936 03 nam 92,1352 o
Sleapquality & 1o* B8:~-1.12 0o 14,24 186/, — 10.% 1 =46t 2203 - 1502 ozye-
Cepression -15.93° - 1935 =13.01 Qs 241 16, —-139 g BI4* - 2178 = 1503 054"
Mensirual health 4,0B" 256 558 o2 4 0B 256,558 oA

M0 Healthrrelated quality of e, b unstandardized cosfficients J standardized coefficlents, SMC Squared Multiple Correlations

p 045 *p <001
and standardized direct, indirect, and total effects of
the independent variables on HRQOL are shown in

Table 3.

Mediating effects of dietary habits, sleep quality,
depression, and menstrual health between social
support and HRQOL

To test the mediating effect of dietary habits, sleep
quality, depression, and menstrual health in the
relationship between social support and HRQOL, a
serial multiple mediation analysis was conducted.
Although the summative indirect effect of social
support on HRQOL was significant in Table 3, the
individual indirect effect was different according to
the detailed path. The results are shown in Table 4.

Social support was associated with HRQOL through
depression (b = 3.87, p<.05), and it was serially
associated with HRQOL through depression and
menstrual health (b = 0.59, p<.01). Social support was
also serially associated with HRQOL through sleep
quality and menstrual health (b = 0.31, p<.0l).
Moreover, the indirect effect of social support through
the three-mediator

pathways of sleep quality,

depression, and menstrual health was significant (b =

0.14, p<.01). Social support was also serially
associated with HRQOL through dietary habits, sleep
quality, and menstrual health (b = 013, p<.05). In
addition, the indirect effect of social support through
the four-mediator pathways of dietary habits, sleep
quality, depression, and menstrual health was
significant (b = 0.06, p<.01).

However, the path of social support — dietary
habits — depression — HRQOL (b = 032, p=.12 )
and the path of social support — dietary habits —
depression — menstrual health — HRQOL (b = 0.05,

p=.08 ) were not significant.

DISCUSSION

The mediation model gives the answers to
questions of how an effect takes place [45]. The
mediation process outlined in this study shows how
social support, dietary habits, sleep quality, and
depression influence female adolescents’ HRQOL in
relation to menstrual health. In this study, the path

from social support to HRQOL via dietary habits —



Table & indiract éffects between sodal suppor: and HROQOL for seral medistion

Paths b SE B
via slesap quality — HROQOH w[o a7 0.3
viz deprassion — HREOOL 387" a5 o7
wia slesn quality — depression — HRGOL L=l az27 0.0
via dietary habits — depeession — HROD 3z 23 (a3l
+ sleep quaity — HACO 21 1 oot
via diatary habits — sleep quakty — depeession — HAQOL o3g* 1 003
via sleep guality — menstrual health — HROOL A b 1 n iy
wia depression — menstrual health — HRGOH 1= o 18 {u s |
wia sleep guality — depression — mensimiEl hoalth — HRGO 14 105 oot
wia diatary habits — sleep quality — menstrual heaith — HRCOOL 8 2 1 £ 0.
Wiz dietary habits — degwiession — manstrus! health — HRQOL o
wia distary habits — sleep Quaity — depression — merstreal heskh— HRCCD oo
Total inddrect effect 035

HROOL Health-rebied quakity of life, & onsandardized cosfficienss,  standardized coeffcients, 5 standard =mror

*p L5 **p <001

sleep quality — depression — menstrual health —
HRQOL was significant. The study findings suggest
that adolescents who have more support from their
families or schools might have better dietary habits,
which leads to them having better sleep quality. The
adolescents who sleep well might feel less depressed
and experience fewer menstrual symptoms, which
leads to better HRQOL. Current findings reminded
that health care professionals should be conscious of
potentially co-existing sleep and depressive symptoms
when menstrual problems were reported, and it leads
to a decline in HRQOL in adolescent girls. Early
complaints about sleep disorders and depressive
symptoms with poor dietary habits could be an
ominous sign for adolescent girls at high risk of
menstrual problems and lower HRQOL.

In this study, based on the estimates of the total
effect (a summation of a direct effect and an indirect
effect) in Table 3, we found that social support had
great effects on both menstrual health and HRQOL.
Adolescent perception of social support was associated
directly with all study variables included in this study
except menstrual health. The link between social
support and the variables of dietary habits and sleep

quality suggests that adolescents perceiving more

support from their family and friends tend to have
healthier and more desirable lifestyle habits. It must
be noted that social support was also a direct
predictor of HRQOL, revealing the importance of
social ties on QOL and the well-being of adolescents
[6].

Also, we found that sleep quality had great effects
on both menstrual health and HRQOL. The total
effect of sleep quality on HRQOL was significant but
the indirect effects mediated through menstrual health
or depression were much larger than the direct
effects. Rather than through the sleep duration or
quality itself, adolescent girls seem to evaluate their
HRQOL through worsening psychological and physical
symptom status with trouble sleeping. It might be
attributable to chronically routinized shortened sleep
duration in Korean adolescents. Due to the highly
competitive educational system, Korean adolescents
have an average of 6.5 hours of sleep per night,
which is substantially lower than the recommended
8-10 hours per night [46]. Short sleep duration and
sleep deprivation are wusual daily life that every
adolescent experiences in Korea;, they seem to
perceive their HRQOL is decreased not with less

sleep itself but with symptoms developed from the



poor sleep quality. Previous studies mentioned that
poor sleep quality puts adolescents at risk for
psychological problems and externalizing symptoms;
thus, the literature emphasized the finding of factors
that affect adolescents’ sleep quality and of developing
interventions [47]. The present study extends the
previous literature by utilizing data of Korean
adolescents and confirms the negative role of poor
sleep quality in externalizing sSymptoms across
different cultures.

In addition to examining direct and summative
indirect relationships between variables, we also
tested whether there is a chain mediating role
between social support and HRQOL. In the present
study, we found that social support and dietary habits
affected menstrual health indirectly through worsening
sleep quality. Both sleep problems and depression are
common in adolescence [23]. Previous studies have
reported that sleep quality is a powerful predictor of
menstrual health [11, 48]. Gagua and colleagues [11]
reported that one of the most important risk factors
of menstrual pain in adolescent populations was poor
sleep quality, especially less sleep. Even though there
are socio—cultural differences, the sleep duration of
adolescents worldwide as well as in Korea is
significantly less than the recommended nine to ten
hours per night [11, 23]. Short sleep duration is
strongly interrelated with depression, which has been
mentioned as a potential risk factor for dysmenorrhea
[12, 23]. Given that depression showed the greatest
effect on HRQOL in adolescent girls in the current
study, treating both conditions of sleep and depression
concurrently seems warranted for improving menstrual
health and HRQOL for adolescents who have a lack
of social support.

According to serial mediation analysis, however,
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mediation models including the path of dietary habits
— depression were not supported. The indirect effect
of the social support on HRQOL via dietary habits
and depression was not statistically significant, nor
was the three-mediator indirect effect through dietary
habits, depression, and menstrual health. Given that a
significant  zero-order correlation was observed
between dietary habits and the variable of depression,
it is interesting that non-significant path coefficients
were found in the model. According to the study
results, the direct effect of dietary habits on
depression was not significant. Instead, dietary habits
indirectly influenced depression through sleep quality.
Although many studies have indicated a relationship
between diet and mental health and have attempted to
explain how diet and nutrition modulate mental health
status [10, 49], the mechanisms are still not well
understood [50]. The results of the current study
suggest that sleep quality can be a mediator in the
effect mechanism of diet on mental health. This also
indicates that the depressive symptoms of those who
have bad dietary habits stem from the extent to
which they have simultaneously poor sleep quality.

In the current study, the independent variables —
including social support, dietary habits, sleep quality,
depression, and menstrual health — accounted for
57% of the total variance for HRQOL in adolescent
girls. Undoubtedly there may be other variables
contributing to adolescents’ HRQOL and menstrual
health, such as hereditary factors or physical illnesses
that might aggravate menstruation-related symptoms
[51, 52]. Future research considering these variables
may further explain menstrual health and HRQOL in
adolescent girls and extend our knowledge regarding
their predictive relationships.

Even though this is the first empirical study to



examine how social support, dietary habits, sleep
quality, and depression influence female adolescents’
HRQOL in relation to menstrual health, it has several
limitations that need to be considered when
interpreting the results. First, the use of convenience
sampling may limit the generalizability of the study
findings. The study sample may not be representative
of all Korean adolescent girls. Second, this study used
a cross—sectional design; thus, causality among study
variables cannot be established. The directionality of
relationships needs to be examined with longitudinal
data. Third, we used self-reporting questionnaires to
measure depression and menstrual health in this study
rather than clinical diagnostic criteria by experts.
Dietary habits were also measured by retrospective
self-report of food consumption. Although the
questionnaires used in this study had been validated
in Korean adolescent populations [37, 53], further
investigations adding more objective measures (e.g.,
daily food dietary information) may be helpful to gain
a better understanding of the predictive relationships
among the variables. Lastly, in the current study,
1096 of the participants had experiences of visiting
clinics for menstrual problems, but we did not
consider the use of hormonal medications and their
effects on menstrual patterns in the process of

estimation of the model.

CONCLUSION

The current study is an important step toward a
better understanding of how social support, dietary
habits, sleep quality, and depression interact with and
influence HRQOL in relation to menstrual health in
female adolescents. As supported by the current

study, menstrual health is an important factor that

mediates the effects of eating, sleeping, psychological
health, and social support on HRQOL. Empirical
evidence from this study suggests the need to develop
and test interventions addressing multiple modifiable
behavioral and psychosocial factors to improve
HRQOL in adolescent girls; a comprehensive approach
to improve HRQOL should consider the level of
perceived social support, psychological characteristics,
and their menstrual health status; interventions or
supportive systems that aim to improve eating habits
and sleep quality thereby to achieve a healthier
lifestyle need to be developed and incorporated into
school health services. Also, this was the first study
exploring how social support, dietary habits, sleep
quality, and depression influence adolescent girls’
HRQOL in relation to menstrual health. Further
research is needed to generalize this model to other

populations with different cultures.

Abbreviation

HRQOL: Health-related quality of life; QOL: Quality of
life; PMS: Premenstrual syndrome; GFI: Goodness—of-fit
index; NFI: Normed fit index; CFI: Comparative fit
index; TLI: Tucker-Lewis index; RMSEA: Root mean

square error of approximation; CI: Confidence interval.
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Background: Recent studies have reported gender differences in adolescents’ health-related quality of life (HRQOL),
with females scoring significantly lower than males. Researchers have identified the female puberty process as one of
the causes of the differences in HRQOL between male and female adolescents. This study examines mechanisms of
how social support, dietary habits, sleep quality, and depression contribute to predicting HRQOL in relation to
menstrual health among adolescent girls. Methods: A cross—sectional study was conducted with 295 students recruited
from middle and high schools in Korea using a self-report questionnaire. A multi-mediation model was constructed
based on previous literature and tested using path analysis with AMOS, version 21.0. Results: The study results
showed that menstrual health, social support, sleep quality, dietary habits, and depression had significant effects on
HRQOL. Both sleep quality and depression had significant direct effects on menstrual health. Dietary habits, social
support, sleep quality, and depression had significant indirect effects on HRQOL, mediated through menstrual health.

According to serial mediation analysis, the path from social support to HRQOL via dietary habits — sleep quality —
depression — menstrual health — HRQOL was significant. However, mediation models including the path of dietary

habits — depression were not supported. The study variables explained 57% of the total variance for HRQOL.
Conclusions: The findings suggest menstrual health is an important factor that mediates the effects of eating,
sleeping, psychological health, and social support on HRQOL. Early complaints about sleep disorders and depressive
symptoms with poor dietary habits could be an ominous sign for adolescent girls at high risk of menstrual problems
and lower HRQOL. Empirical evidence from this study suggests the need to develop and test interventions addressing
multiple modifiable behavioral and psychosocial factors to improve HRQOL in adolescent girls. Interventions or
supportive systems that aim to improve eating habits and sleep quality thereby achieving a healthier lifestyle need to

be developed and incorporated into school health services.
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