Biomedical Science Letters 2019, 25(4): 3366 M Original Article &

https://doi.org/10.15616/BSL.2019.25.4.357
elSSN : 2288-7415

Structural Equation Analysis of Social Support,
Impaired Fasting Glucose, and Type 2 Diabetes

Yun-Jung Kang"™, Sang-Nam Park* and Ki Nam Yoor™*

'Department of Clinical Laboratory Science, Sang-ji University, Wonju 26339, Korea
“Department of Clinical Laboratory Science, Kyungdong University, Wonju 26495, Korea
3Department of Clinical Laboratory Science, Ansan University, Ansan 15651, Korea

This study is to identify how the social suppofiuences the impaired fasting glucose and typeBedés as structural
equation analysis reflects the health behaviorpmyghological path. It investigates participant®©wiive consents to
participate in the Korean Health Examine Cohort B8] which collects surveys and biological samplesight university
hospitals nationwide. Of the 53,767 adults ovey&ars of age enrolled in the 2nd to 7th KOEX stitdyn 2004 to
2010 (1st to 7th), 18,618 participants with a Inistof chronic diseases related to type 2 diab#tesmain variable,
were excluded. The number of participants werel®@th enough data on social support and diabetssh are the
main variables. The results show that social sudtacts health behaviors and lowers fasting bleaghr. Therefore,
not only the management of risk factors of indiaildy but also the practice of healthy behavior with attention of
social relations such as social support, etc.poavent type 2 diabetes.
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Table 1.General characteristics

Table 1.General characteristics (Continued)

- . All 0 - . All o
Characteristics & variables (n=34,316) % Characteristics & variables (n=34,316) %
s Male 11,367 33.1 Sometimes 12,109 35.7
ex
Female 22,949 66.9 Stress Often 2,829 8.3
Mean=* SD 52.5:8.1 Unknown 381
30~39 123 04 No 16,118 47.0
Physical
40~49 13,421 39.1 : Yes 18,160 53.0
Age (years) exercise
50~59 13,396 39.0 Unknown 38
60~69 6,787 19.8 Meant SD 11.3:1.3
Positive .
>70 589 17 support High 23,931 69.7
Elementary 5,924 175 Low 10,385 30.3
Middle 5,858 17.3 Meant SD 6.6£1.2
Educational . Negative
level (years) High 12,607 37.2 support Low 23,321 68.0
College 9,491 28.0 High 10,995 32.0
Unknown 436 a: body mass index; Underweight (BMI <18.5), Norifid.5<
<200 9477 31.9 BMI<23), Overweight (23<BMI<25), Obesity (BMI>25)
' b: psychosocial well-being index; Low risk group\(P<27), Higt
i
(10 thousand 400~600 5,309 17.9
KW/month) >600 2,517 8.4
Unknown 4,587 .
Single 3,443 10.1 ), o]F fFadfEe F= 74 SAEE a5 Alol7t Q)
g:{g? Married 30,746 89.9 o dnbd BEAS AR WA AdEdd webss B
Unknown 127 (33.1%).T} ©/3(66.9%)p] HlE&o] =okal, AH-> 525k
Good 13,542 39.7 8.101% o, WHFEL TEFAN37.2%Y | 7 B2 Fe
Self-rated Medium 15,049 44.1 2 UERsth 25452 200-4007 Ut 15(41.8%p]
health Bad 5,541 16.2 7V ok, w9 f-5= A7) 9l T15(89.9%)
Unknown 184 o] gtwmH o wolth FHA ANEE HE(44.1%)
Never 22302 7RO o) Jba mgka, FEEOTYE L Theelglen, Bds)
smokng e ma e s s 16290 AT @l Fel
urrent 4,27 125
&2 12 50/&1 , IR FHE-2 335% ]t AlejAtks]
Unknown 116 2 Qu x| 97 0]‘}& o ztho] Lol 90.3% o
< b: 3 o
Never 18,383 53.7 . T oer O: x;ﬂ }L N ' =
e} ~E = L o 0, L
o Former 1,056 3.1 3 11'1’ Eﬂ i H/\q—ﬂ o\ H%O] 560/01 7]—1:!
Drinking Current 14,773 432 SEH S FAEtal S dde] 35.7%1 sEskaith
Unknown 104 a8l A 58 ko Sk Jvko] 53.0%6E U
Under weight 576 1.7 Ebth FAA A= 28 AAY] PRy =S Jo
Normal 12,350 36.0 (69.7%p] © ok, v FEAHXXA]= FH [
BMI# Over weight 9,845 28.7 HoEch e Aek68.0%p] U Be Aoz Yeht A
Obesity 11,495 33.6 Ao 7 euxle] AlS|A XA|= =L Ao R upetEr
Unknown 50 (Table 1).
Low 30,135 90.3
PWIP° High 3,219 9.7 CHAREL| UHEE SMofl e IS H H2™
Unknown 962 Gt
Stress Never 18,997 56.0 B B
Ad 547 FRALTe) BAE BAD AP
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Table 2.Fast blood sugar according to general charadtsrist

FBS, n (%)
Characteristics all (n=34,316) Normal IFG DM P-value
25,079 5,647 3,590
Male 7,261 (63.9) 2,654 (23.3) 1,452 (12.8)
Gender <0.001
Female 17,818 (77.6) 2,993 (13.0) 2,138 (9.3)
30~39 109 (88.6) 6 (4.9) 8 (6.5)
40~49 10,559 (78.7) 1,702 (12.7) 1,160 (8.6)
Age (years) 50~59 8,585 (71.6) 2,367 (17.7) 1,444 (10.8) <0.001
60~69 4,465 (65.8) 1,432 (21.1) 890 (13.1)
>70 361 (61.3) 140 (23.8) 88 (14.9)
Elementary 4,096 (69.1) 1,098 (18.5) 730 (12.3)
_ Middle 4,169 (71.2) 1,033 (17.6) 656 (11.2)
g‘é‘;fg)t'ona' level High 8,429 (74.8) 1,967 (15.6) 1,211 (9.6) <0.001
College 7,072 (74.5) 1,478 (15.6) 941 (9.9)
Unknown 436 (1.3)
<200 6,675 (70.4) 1,736 (18.3) 1,066 (11.2)
Household income 200~400 9,213 (74.1) 1,953 (15.7) 1,260 (10.1)
(10 thousand 400~600 3,987 (75.1) 798 (15.0) 524 (9.9) <0.001
Kw/month) >600 1,936 (76.9) 356 (14.1) 225 (8.9)
Unknown 4,587 (13.4)
Single 2,522 (73.3) 556 (16.1) 365 (10.6)
Marital status Married 22,455 (73.0) 5,079 (16.5) 3,212 (10.4) 0.840
Unknown 127 (0.4)
Good 10,013 (73.9) 2,225 (16.4) 1,304 (9.6)
Medium 11,051 (73.4) 2,437 (16.2) 1,561 (10.4)
Self-rated health <0.001
Bad 3,889 (70.2) 948 (17.1) 704 (12.7)
Unknown 184 (0.5)
Never 19,293 (76.3) 3,675 (14.1) 2,434 (9.6)
. Former 2,868 (62.1) 1,151 (24.9) 600 (13.0)
Smoking <0.001
Current 2,819 (65.9) 910 (21.3) 550 (12.9)
Unknown 116 (0.3)
Never 13,893 (75.6) 2,619 (14.2) 1,871 (10.2)
o Former 711 (67.3) 217 (20.5) 128 (12.1)
Drinking <0.001
Current 10,390 (70.3) 2,799 (18.9) 1,584 (10.7)
Unknown 104 (0.3)
Under weight 484 (84.0) 52 (9.0) 40 (6.9)
Normal 9,808 (79.4) 1,476 (12.0) 1,066 (8.6)
BMI? Over weight 7,145 (72.6) 1,666 (16.9) 1,034 (10.5) <0.001
Obesity 7,608 (66.2) 2,444 (21.3) 1,443 (12.6)
Unknown 50 (0.1)
Low 22,009 (73.0) 4,969 (16.5) 3,157 (10.5)
PWIP High 2,373 (73.7) 511 (15.9) 335 (10.4) 0.648
Unknown 962 (2.8)

- 361 -



Table 2.Fast blood sugar according to general charaatsri€ontinued)

FBS, n (%)
Characteristics all (n=34,316) Normal IFG DM P-value
25,079 5,647 3,590

Never 13,803 (72.7) 3,233 (17.0) 1,961 (10.3)
Sometimes 8,934 (73.8) 1,913 (15.8) 1,262 (10.4)

Stress 0.002
Often 2,083 (73.6) 419 (14.8) 327 (11.6)
Unknown 381 (1.1)
No 11,895 (73.8) 2,619 (16.2) 1,604 (10.0)

Physical exercise Yes 13,156 (72.4) 3,022 (16.6) 1,982 (10.9) 0.005
Unknown 38(0.1)

a: body mass index; Underweight (BMI <18.5), Nor(i&.5<BMI<23), Overweight (23BMI<25), Obesity (BMI>25)
b: psychosocial well-being index; Low risk group(P<27), High risk group (PW+27)
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5ol whet folud Aolrt = o vekrt o
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Fig. 1.Hypothetical model of social support to disease.
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Table 4.Correlations among latent variables

AVE = . Correlation
(=2 A '])2 +3ZH 9} Variables coefficient P
SES <« Social support 0.136 <0.001
olg)at ZAel| wat NI} HFRAEZA S-S SES « Behavioral factors -0.214  <0.001
Table 3| YepATE #A2}, 72 8219 A A= 7} Psych(f);%gt]cl)(;gl(_) Social support 0597  <0.001
0.5 ool Tideld/d R HATk E=F ool thgh = i
- sychological . )
A 0680792 UK SlkAde] olcha o 2 factors < Behavioral factors 0.079 <0.001
SATE ElaL RRAFEATE B 053-064% vep  Psychological | g 0213 <0001
2= g T 3oy Q) ) ) )
R TO%E} e ) i}” 2 ?(Tablf 3) o . Social sippor < Behavioral factors 0.018 0.048
Seiye] Ayl CIA] o 3lo]slo A L=
thro2 RS slsiiint A =7 A Disease«> Behavioral factors -0.106  <0.001
= S| 12 &= n=
HQlF SAWRlo] M2 dvhy dA|e=rtE B Ao Disease<, Psychological 0,006 0.473
ghel, PaegEE Al Se] A= vkl Aol factors ' '

2 KBE Folth BHEGAS A AAs A Bl Disease«— SES -0.054 <0.001
7]%_‘9—_ jc:! ﬁ%ﬁ—iﬁ%ﬂ‘?ﬂ }6]_34_74]_/,\_9] Xﬂ:‘]}(¢2) %)\__o_ AF Disease« Social support 0.004 0.659
Table 3.Construct reliability and average variance ex¢@cif variables

Variables SRE ME CR AVE
Educational level 0.849 0.305
SES . 0.68 0.53
Household income 0.545 0.590
) Positive support 0.559 0.167
Social support ) 0.78 0.64
Negative support 0.542 0.175
. PWI 0.578 0.303
Psychological factors 0.69 0.53
Stress 0.568 0.278
Smoking 0.614 0.249
Behavioral factors Drinking 0.629 0.258 0.79 0.56
Physical exercise 0.536 0.325
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30,
v

w 03?011 A st 7P ATl A FREE A5t
A(model fit)S om, 71 ZAI:= Table &} 2t}
Uk A=W ASgle] 3k dlolE Al Ags| &
A7) witell, ARG & GFl % AGFI= AlLtstAl

Fah WA AAFAF T ThlAs () EAF]
745002 A GER RS ol ATTH S A
ek« Balgich 2evh RMSEA=0.042 YER} 23HA

o= Uth} Hgdoz nye A§d Aoz wys
oict.

29| 71 A= w3l g 244N Table 7} 2
o, AujHel JaFele] 27)g okoluy] 98 EFa
g o ANGT. mgelA A4 E oo Aol
st} P<0.05 SEol A BAA R felnd Aui
7% Ve, FAA e Asu ves) g, v,
AP a9le] W] td o awsse] el 49.6%

815 F=33h %E—@%‘M# % NFI=0.95, CFI=0.94 [ 009 [<0.001]
o7 Al Aow yehda, 7HATR4=2] TLI=0.90 SES 0.1 [<0.001] Psychological
Factor
el s &/ [ pw | s |g,
S R
Table 5. Discriminant validity among latent variables S e *
a b c d -0.14 [<0.001] 1 Disease
X S
. AVE= ;"o S FBS
a: SES 0.53 & & i
b: Social AVE= : - V.
0.02 Social » Behavioral
support 0.64 Support eraleen) Factor
c: Psychological AVE= Positve | Negative [orinking]
factors 0.05 0.36 0.53 i S S
d: Behavi | AVE= -0.01[0.589)
et e 005 000 001 ‘gt . .
i Fig. 2. Path diagram for model.
Table 6.Model fit for the hypothetical model
indi Absolute fit measures Incremental fit measures Parsimonious fit measures
ndices
¥ (P) RMSEA NFI CFI TLI
Values 74.50 (<0.05) 0.04 0.95 0.94 0.90

Table 7. Standardized regression weights

Endogenous variables Exogenous variables Estimate P-value SMC
) SES 0.112 <0.001
Psychological factors . 0.496
Social support 0.679 <0.001
SES -0.205 <0.001
Behavioral factors Social support 0.140 <0.001 0.158
Psychological factors -0.139 <0.001
SES -0.088 <0.001
. Social support -0.011 0.589
Disease ) 0.119
Psychological factors 0.021 0.300
Behavioral factors -0.124 <0.001
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