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Structural Equation Modeling of Health Promotion Behavior on Migrant Workers: A Multi-Group
Analysis Based on the Period of Residence

Jeong, Hanna" - Kim, Youngsuk

College of Nursing, Kosin University, Busan, Korea

Purpose: This study developed and tested a hypothetical model of health promotion behavior on migrant workers based on the Health
Promotion Model and the Health Literacy Skills Framework. Methods: Data were collected from 298 migrant workers in 9 regions across
the country from December 2020 to March 2021, The exogenous variables were e-health literacy, occupational stress, acculturation, and
social support. The endogenous variables were perceived benefits of action, self-efficacy, and health promotion behavior. Data were ana-
lyzed using SPSS/WIN 25.0, AMOS 20.0, and R-4.0.3 program. Results: The model fit was appropriate. Social support had the most signifi-
cant direct impact on the health promotion behavior of migrant workers. Perceived benefits of action and self-efficacy played a mediating
role in the relationship among e-health literacy, social support, and health promotion behavior, Based on multi-group analysis, the migrant
worker group with less than 5 years of residency had a more statistically significant effect on the relationship between perceived benefits
of action and health promotion behavior than those with over 5 years. Conclusion: Providing social support as a critical administrative
strategy to enhance the health promotion behavior of migrant workers is necessary. Furthermore, when developing an intervention pro-
gram utilizing the internal mechanism between social support and health promotion behavior, a self-efficacy-enhancing strategy is consid-
ered to be more effective. Additionally, educating migrant workers with short-term residence of less than 5 years about the benefits of
health behaviors is essential.
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Figure 1. Conceptual framework of this study.
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=+ Cronbach’s o = 85313, & AtollAE 9l]ch

_7‘_<_-]1: L
=

5l New General Self-Efficacy

8) 7472+Z 2132 (health promotion behavior)

= Walker S[36]°] €5t Q1S i
© 2 725}k Health Promotion Life Style Profile (HPLP) =+
224 e g2 73 Hekste] gd/do] AEH
[ 7]——] ‘::r"—a‘ ARESIRACE 2 E:r"—'= 67H—°4 51

ARZEY E %

N &3, %% 27H —E—ﬁc]’, 737 "'—].‘%‘ 1174 Ec} X}°V‘]d 50 &%
o2 F=o] Yt o] == F 357 &9 Likert 48 =
2, JAs] 2¥x] g 1ol P a8y 4702, Favt
ES5E AR ATt EaS Audith £ A=

FEHIA QAEA At G FYelA 1719 222H), 17
QL JollA 3719 EF(25, 26, 29¥)9] EFE QIO
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40 otz Ueht AIA=IQAL, 231 Q1A QQIRA At &5
FEE AlQlg BE SRAES 0117“] FRIFsHFo] 60 olide
2 A vER, 28338, 19“4)01 &3 5 YoM #F
QRIFsHF 552 YEgtor Rye] A3 /S S5l ol
AAT & ALg3I9t) 25802 57 sh¢jgedel 2985 0] &
Ao AHEIRITE Tt Y GA] AlZ] == Cronbach’ o = 9281
, Jungi’—]- Kim [17]9] @7ollM= 910|Ron, B A=

R, AAR £ AR A= es 92300

RFE5E 717 20209 12€ 1992E 20214 3¢9 3197HK]
=2 97l K|ollA] 9=l Z2AP} olgshe 9= Z=2AL A
AN, cHEstiE o 71Egat 7 27te] ZEAl oA
ATe] Exa} whEe Awsta Solok YxE ot Rl
oh =5k ShE V13 9 3EA A% HAelE 127 Ers)
o], 20209 12€ 199%E 20219 1Y 31¥47Kx]¢] 717+ B2t )
Lﬂéi A7Atel vhtg Balf 1430 AX Aol B4, Wy
S-S AWt olF SA|E 5 =S WHEste] EHsIgith B
945% U COVID-192 QIgh ALS]H A=%7] Aoz o=
ol FZAEC] TRlEdo| 7|He] 2 W] AlgFEo 2R
o] olele F& nEsha, A7APE UE Al thdAHENA
ol gk BektE L & Yoz 2Rl HES AlY
2 A7Ake 9=l Z2AHE0| COVID-19 Hed]o.
Q1Y %‘DJ%J QG EPgst &5 AEIE mi=ste] 289
AR Fol7} 7] & Ao R dAtelgla o2 s AR o
of FAo| Wolx|Al W, FAle] ZRo| Fo3 FRYAA A
ZolM BAE AZ2EldEol 9FS £ Ao 2 st g

IR ATE A A e o el s bRt
zre] 9342 Foly] Slel YBHQ sunte] Mol WaF Ao
2 woEyt deste] ME S8Y SU4Y Bre BT
Folu gYE S WENA At AN At 2, AT B
A, Y, M WS, B4 25 WY 52 NeiReo] 38
02 ASSISIcE oI & ARt A 2 Tl L e

BEQY(R 2R 7% @ FEA £4)& Bol, A7
S A gete Qol el B, . 1A ol A

7 Pye Bk, olol B RS 1T A7 g
Rh= Vel APEAO R FOlt thgRrEel Astel BEdl
#g 54 les ~l°l/\ WA, BEE Bt HIN] 5

2 20 ME FAS USHT WAL 71, TA Sol &
B w 2ol Agel ALPY F chyrle] Moo] uet 5

Shgla, AR S8 Al Ei o] 33 Fo] glod dAER A
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Hslx] ghm, eakele
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FINE S35

32

HlARg, Kb B 9 g z
geloirk catolom 48 AR gEskE Az BEEg
p=}
o

om 78§

B & S Atk
6. 2t 24 W

42% xH8E IBM SPSS/WIN 250 Z 212 (IBM Co.),
AMOS 200 Z=21=(IBM Co.), R-40.3 (The R Project) Z&

g o] g3l BAGIQTE thAdAle] UukE] Elgjq- ZERHS

H7 iﬂ;‘:]- %, We,
TR BHEXN % Andersom—]' Gerbing [37]12] 2‘9_'71] S|
ZH(two—step approach)ol 2]t ?_]J—}J‘]'ﬁ] EPEAE Ags}

£, ol w2t ZPRPS FP% =

ERRYPOAM FAAAFES B S

200 Z2IH(IBM Co)< ol&ste] 1A QIR gl Fd

HHA ] (common method bias)& #4352 R-4.0.3 (The R

Project)S ©]85Fe] HTMT (heterotrait-monotrait) £41& Al

Alstdet SR gt Hel(bias)= FBYH AHZ Q1st

ol

o] W% 7 Q9IE ARTAL ARE 4 Ui, HE E=AH 3
SRlE ARE-3 R SRETe uiNE 94 =3 542
Toll FFE mlRlE oz A A2l F A=s 54
o o] FHHPeL FEHUPE L2 2N A2 Yoz F
Betglonz, W 2 ARBAE BT S 9l o] 2 Qs H
S7F WY & QITH29]. Wb 2 A e S
grstaxt SLYHHE EAE AASGI 22 HTMT 7IE
o] FAIE M4 AololM 7Hs3 W EFgAS gAE 4 9
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oJ517} 17998 (60.1%) &=

7153171 104%8(34.9%) 2.2 Weker, & Foi= 2008t ol

80 st 2
= 4F8%F P02 dHA glom, BEy] EAA AT & o] 167H(G60%) o2 Bttt RAZ4E sh=o] 58 +F2 ¥t
o] sfAo] Q5e] AX7} YIEE HIMT 7S] AHgol A 7], €71, 7], 2718 &3 2|A] 404 21 209 32, 5
HoH33]. W B EAIE Al 37okA] ko xR el 128 Fdste] ARt/RItE FESIS W et
7N o] HIFE Fgo] WAstaL T/ ko] 7 Al digk  SER tiAARPE 1839 (614%) o= Wakth AF7IZE 5 1]
HEAgE A80] U 4 Qo33 oo mat E Aol W AFS AF 196%8(65.7%), 59 ©1F AFE Rt 1029
H S TS BeFo R Frish] §1ste] HTMT 7iE o] (34.2%)°14 2L, H=ollA A7ZHFo] 7HIE Rt 2287
Ro| WHEIGE 7% 3g VAVE> @ 2 wal AT F7E 5t (765%) 22 Wkon, X7 AAEE ok SHE At
o] HTMT¢| Zz}e} v]asigict 1667 (55.7%) 2.2 7P B3ttt 2F-2 AlEYol 26978(90.3%)
7VaA Byo] ARty AL AU eEHO R FRSL SAN o & 7P BAL, AZE0] 7)7] AREE] ofgfe A ofHA]
frold A5 Sloll FEAEFE (bootstrapping) & AAISIITE  Sral Gt tldxb7} 1959 (654%) -2 718 B tth(Table 1).
w3k tEuzRdel 49 AmosolA RiEE IHadE 2 5 EmsiAo MaH S U EpTH 2=
€ AR a3 & T Aotk wEhA ol 7
sto] 1SRl YFS ikl FE2E ERuNESE A ERHS0] N&F BAIE Table 20| AAISIGITE £ A9
Fsl7] $1all, WeH4(phantom variable) & A&t Foldat RE FRWSE T A ABolM A= -083~048, &
A2 7t AlolE BA5kaL, Amosel| o3 HEHSLE FH A 2+ E -097~0302.2 FYigto] ik 2, &= 7S 9] &ot Byt
Ao H|gES} Alert ARt Aol Hug vjgEst Al A 7ol FFEJTE w3 SRS 7| oe3Ads gelg
2 vwsTH29]. 12| A7) 2-Ead AFS Qe A AW IHARY AT AatollA FARH (tolerance) 7t .38~94%
o 2 BR ApolE BAstY] 2EEIL JeA] Aotk o 10 o), ®AFRFA|S(variance inflation factor, VIF)7}
SAYEA (multi-group analysis)S AAISHILE HEHEEA  106~2.652 10 oJ3), WSS 7He] A3AIS FHgto] 05~62
= ATV YeliME FREYE0] o5, FRTEE A8 =2 Ueid S8¥S 7 dE 3489 BAZE IicH29l. e0E
of ZAI7L glofoF Ao xlolg HET 4 QH38l F85Y A A o =234.92 (p< 00DZ 7 pgtel 051t zfo} &
e AT FUF QRIEASE Bl ERlst, o|F HF]  FK] e Ao 2 YERFoL} #A5E BE Sof TzskA W
AeME SQI=A SRAL, SRRt BA 5U8 55 F 33, BEO A7t ARSE o HFo] ol HER, o
T & Atk 71EF R QAR gk AT AFE FP By = A5 E TEHLE HES AT dES
F AR, 2 Aot oS AF5HA A8 SlsiA 21" Ujelof ghH29,39]. S8R HPTE o = 234.92 (p<.00D),
A TR SHA BUNS B WEAY|E ¢4 4 df = 72, CMIN/DF (7/df) = 3.26, GFI = 91, AGFI = .84,
=YX (full measurement equivalence)ol st A5 AAI5HA NFI = 88, TLI = .87, CFI = 91, RMR = 03, RMSEA = 092
o}H38l. HwA gt B30 2 YEtH29,39].
s 3% el (convergent validity) S AZe 2}
o1 Aq EEQRJTSHF 63~96, M A=E 83~94, FAEAFEE
H B§3s A5 2w} AR Pl A
tAdRke] Hat AL 32.24 + 6.26MH= 30~40A4] nfgto] 147 VAVEZEe] AAlIGET B% 3A YeRgal, HTMT7} 08~65
B49.3%) 0% 7P WAL, 37301 264H(886%), 01/d0] 34 = 7IEclA 09 olde] o] ile g I ehdAo] dAT
(114%)°1ct. =82 UIF 130H(43.6%), JA=vlAlor 878 7|EolA FREYSS EQlstitt YL HH S (common
(29.2%), 22D 814(272%) 0.2 Ve, AFKYL A method bias)2] ¥4 71541 891517] 918l common method
(@8N, FY, FE AF S)7F 116WEB8I% L2 7 Bte.  variance (CMV)Z HJE AASH BEQQIH ST Ue] &
o, ZE/dHE 71€0] 1568(52.3%) 22 WAL, 715e] dh=  EQRIFSHE 1 ZpolojlA] 71EZEQ! 0.2 o HRlol7t LA
ol Q= 97 274WOLI%) S & k-5 A ERISIITH38]. L A3 CMV 48~.96, EEQQIF6HE 63~.96
WAL, Fue o2 APt 7IES EHhE ghol TSR] ghot & AR
oM SEIHHS] EA7E gl AR FIEIT
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Table 1. General Characteristics of Participants (v =298)
Variables Categories n % M+ SD
Gender Man 264 88.6
Woman 34 1.4
Age (yr) <30 110 36.9 32.24 + 6.26
> 30, < 40 147 49.3 (22~56)
> 40 41 13.8
Nationality Nepal 130 43.6
Indonesia 87 29.2
Philippines 81 27.2
Residential area Gyeongsang-do (Gimhae, Changwon, Yangsan, Gyeongju, etc.) 116 38.9
Busan 88 29.5
Gyeonggi-do (Ansan, Suwon, Gunpo, etc.) 24 8.1
Jeolla-do 22 7.4
Seoul 20 6.7
Others (Dae-gu, Daejeon, Chungcheong-do, Gangwon-do) 28 9.4
Marital status Married 156 52.3
Single 142 47.7
Whether the family resides in No 274 91.9
Korea Yes 24 8.1
Education < High school graduation 179 60.1
2 University graduation 19 39.9
Religion Christianity 104 349
Hinduism 91 30.5
Islam 35 1.7
Catholicism 32 10.7
Others (Buddhism, Kirat, etc.) 28 9.5
No religion 8 2.7
Monthly income (10,000 won) <200 131 44.0
> 200 167 56.0
Period of residence (yr) <5 196 65.8
25 102 342
Perceived Korean ability Poor 183 61.4
Good 15 38.6
Health insurance Signed up 228 76.5
Not signed up 70 235
Perceived health status Poor 9 3.0
Moderate 123 413
Good 166 55.7
Job type Manufacturing (factory workers, production workers, etc.) 269 90.3
Agriculture, livestock industry 14 4.7
Restaurant; kitchen, cleaning, serving, etc. 9 3.0
Construction industry (construction workers, etc.) 4 1.3
Services (including construction waste disposal, warehousing) 2 0.7
Perceived difficulty in using Not difficult 195 65.4
software devices Moderate 71 23.9
Difficult 32 10.7

M = Mean; SD = Standard deviation.
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Table 2. Descriptive Statistics and Validity of Variables (W =298)
Latent _ Skew- _ HTMT (1) AVE
. Measured variables M + SD Kurtosis CMV  SRW CR
variables ness 1 2 3 4 5 6 7 (VAVE)
e-Health 3.65+054 -0.13 0.18 1 - -
literacy
Occupational ~ Time stress 237+0.74 024 -0.33 .08 1 96 .96 87 93
stress Job-related anxiety 234+074 007 -056 (-.08) 81 .81 (93
Acculturation  Language 259+0.62 017 -0.26 .20 .18 1 72 75 72 .88
Eating habits 3224083 -011 -042 (187 (217 69 .67 (85)
Friend selection 2.71£0.80 0.1 -0.64
Identity 258+060 025 -004 88
Perceived 332+0.59 -0.83 -0.19 .20 .08 15 1 - -
benefits of (18) (-.05 (10)
action
Self-efficacy 381071 -0.27 -0.51 21 .16 21 .57 1 - -
(197) (-.a4) (15 (527
Social support Instrumental support  3.40+0.89 -0.02 -057 .20 19 .23 .29 A8 1 .65 85 .71 .83
Emotional support 3704100 -028 -097 (197 (-.17) (207) (277) (45™) 64 81 (84)
Health Nutriton 2.75+0.59 -0.08 - 0.60 .32 .29 33 .50 .65 .58 1 73 .68 .75 94
promotion  Stress management  2.62+059 020 -034 (30) (-257) (277) (48™) (62™) (60™) 70 .78  (86)
behavior Interpersonal support 290+ 0.63 -0.13  -0.67 .66 .80
Health responsibility ~ 2.44 £ 0.52 0.48 0.30 .80 .69
Self actualization 3.29+0.58 -0.52 -0.63 48 .63

" < .05, "p < .01,p < .001.

M = Mean; SD = Standard deviation; HTMT = Heterotrait-monotrait; CMV = Common method variance; SRW = Standardized regression weight;

AVE = Average variance extracted; CR = Construct reliability.

1)7H 2 g U Ro|d dS

7Ha® By9] 7+ 91 7t FHsy % 71802 FeEHS
S8 239 A= =234.94 (p<.001),
df = 7322, CMIN/DF (/df) = 322 £ AIE 7|15
20~50& £%319111[29], GFI = 91, AGFI = 84, NFI = 88,
IFI = 91, TLI = 87, CFI = 91& £ =3%e] 7]%¢1 909
2SI A3lsigion, RMR = 038 £& &% 7]1%¢] 05
o5}, RMSEA = 09+ &% 71%<! .10 olst2 Yehd 7Hdd =
ol =7t tiHZ 2 Aoz FIErH29,39].

Bo] xfgol F2sHA Aedet Az yebdol uhet 7HEE
T3o] EAZA= Table 33} 2t 7745 x1g9)0] gk 2+ ¥
F9] a3 AuEd, 2gavte] ¢ AR XX = .33,
p=.002)7t 7P & 89122 YEelga A|&s @ = 31,
p=002), X124 B FA8@ = 18, p = 003), ZF 2EZ|
2B =-.16, p = 008), B3HH-S (B = .15, p = 023), e-AX &
HIAP = 11, p = 042) £o 2 AL 5%k PHay
o] B¢ A2 B9 48P = 13, p = 00D P&
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7|2 ste] AZZRol, ARIA XX = 17, p = 001)2+
e="2 EHA(B = 05, p = 024)+= X1ZH BS {2t =}
7|8 viZlE St ﬁoﬂ FFE "Rl 7F
I7h Qi Al &Sl gk 2+ W ZE
S = 41, p = 002)0] 7P & =A=x
2 AEA KR = 31, p = .002)§ g e 38%%:}, Fizshed
o] e AEIA XX@ = .10, p =
(B =05, p=032%E Az P F aJr }7l§o S o7l
2 st TR ol FFS I I% PREITL At x|z
H B9 feldol digh 24 Wse] gt ARIE RIR|@ = 24,
p =007t 7% 2 A&7t QI thgo 2 oA 2E
ZAI(B = 13, p = 040)2 AFHL 9%t (Figure 2A).
ARFRFLe| ol2E A2 foldnt A= 7 "lolE B
s, 2 J7EPE tEulel] el BE FRe| 7
F7to] gl F T EIE Eejslof st g A5 EIe]
F& vxle A2 EFupladE AFIIH29]. ol AF
o] WA A5t [t
AR 7t xlo1S BARE A3} e-AA BlEfAlolA 7AZFFI
29| FRoME A2 P9 98B = 02, p = 022)& T
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Table 3. Standardized Direct, Indirect, Total Effect, and Specific Indirect Effect Difference Verification of the Hypothetical Structural Model
Direct Indirect Total
Paths effect (o) effect () effect (p) e 5
Health — Self-efficacy .31 (.002) .31 (.002) .59
promotion — Perceived benefits of action .18 (003) .13 (001) .31 (.003)
behavior — Social support 33(002) .17(001) .50 (.003)
— Self-efficacy «— (1) Social support .06 (.001)
«— Perceived benefits of action — (2) Social support .03 (.003)
«— Self-efficacy < Perceived benefits of action «— (3) Social support .02 (.002)
— Acculturation 15(.023)  .03(.325) .17 (.014)
— Occupational stress -.16(.008) -.02(.130) -.19 (.007)
— e-Health literacy .11 (042)  .05(.024) .16 (.007)
«— Perceived benefits of action «— (4) e-Health literacy .02 (.022)
«— Self-efficacy < Perceived benefits of action < (5) e-Health literacy .01 (.020)
Self- — Perceived benefits of action .41 (.002) 41 (.002) .38
efficacy = Social support 31(002) .10(.003) .41 (.002)
— Acculturation 05 (.374) .01 (.646) .06(.037)
— Occupational stress -.07 (1173) -.07 (173)
— e-Health literacy .04 (.432) .05(.032) .10 (.090)
Perceived — Social support .24 (.004) .24 (.004) .09
benefits — Acculturation .03 (.671) .03 (.671)
of action e-Health literacy .13 (.040) .13 (.040)
m-@2 .03 (.101)
m-@ .04 (.002)
(2)-3) 01 (.434)
(4) - (5) .01 (.343)

When estimating phantom variables, the difference testing of indirect effects is based on non-standardized values.

SMC = Squared multiple correlation.

iR 235 RRel dFS vRle I A, X2
2 B9 foT A1ESEB = 01, p = 020) °|F =i
o 2735 7BSe] Y= nixl= FHEW Qe F I
a3 7 Zpol= FelskA] &AHB = 01, p = .343). AEF A
Rl A AZZR 2 ARNME A71ESH (B = 06,
p=00D)& deuiZ=, X1ZHE 9 4B = 03, p = 003)
S Seuiiste] A5 FyAe dFS vzl gEP 74
ZF QAL X2k B9 feldnt AlEsB = 02, = 03,
p=002)& oI5 uizlste] AZSRPLA FFE vxlE 7
a7 Ak ZF 2P a ) 7he] wis ey} 37] Rlole A&
SO 2 geusilS wih A1ZHE HY foldn AplEs
& olF iAlsk S w 7te] &3 =] xpo|7} folsiAl Lrer
YohB = 04, p = 002).
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x1 = e-Health literacy; x2 = Time stress; x3 = Job-related anxiety; x4 = Language; x5 = Eating habits;
x6 = Friend selection & identity; x7 = Instrumental support; x8 = Emotional support;
y1 = Perceived benefits of action; y2 = Self-efficacy; y3 = Nutrition; y4 = Stress management;
y5 = Interpersonal support; y6 = Health responsibility; y7 = Self actualization.

Figure 2. Path diagram of this study. (A) A path diagram of this study.
(B) A path diagram of this study for less than 5 years. (C) A path diagram of this study for more than 5 years.
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