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Structural Equation Modeling of Suicidal Ideation and
Associated Factors among Elderly Women in Korea

Hung Sa Lee', Dohyun Lee”

1Depar'[ment of Nursing Science, College of Health Science, Sun Moon University, Asan, Korea, ’PhD student,
School of Public Health, Indiana University Bloomington, Bloomington, IN, USA

Background: Although the suicide rate in Korea is the highest in the world, only limited studies have been done
on suicide and its associated factors. In this regard, we studied a conceptual model and the relationships and
interactions of activity of daily living (ADL), social support, depression, and suicidal ideation among elderly

women in Korea.

Methods: A cross-sectional descriptive study, subjects included 194 community-dwelling elderly women. Their
ADL, multi-dimensional scale of perceived social support (MSPSS), depression, and suicidal ideation (SI) were
examined. The t-test, ANOVA test, Pearson’s correlation coefficient, multiple regression analysis, and struc-
tural equation modeling were utilized in data analysis.

Results: There were significant correlations between Sl and economic status, social support, and depression.
Depression was correlated with not only SI but also ADL (r=0.195, P=0.006) and social support (r=-0.337,
P<0.001). Absolute fit indices demonstrated that the research model had a good model fit. There were sig-
nificant factor loading values from depression to Sl (standardized estimate=0.157, P=0.023) and from social
support to Sl (standardized estimate=-0.308, P<0.001). There were two indirect effects from social support to
Sl and from ADL to SI. The mediating factor of these two indirect effects was depression.

Conclusions: Suicidal ideation in the elderly needs to be prevented; and more attention should be given to this
end. Social support programs encouraging family participation are greatly effective in prevention of senior cit-

izens' suicidal ideation.
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Table 1. Differences of variables according to general characteristics of study participants®

ApEE 397} 96

Characteristics N ADL SS Dep SI
Age,y 77.50 (+5.84)
65-74 54 (27.8) 7.33 (x1.71) 4.03 (0.99) 4.59 (3.29) 5.68 (£1.51)
75 & over 140 (72.8) 7.52 (1.79) 3.90 (+0.99) 5.91 (+4.18) 5.92 (+1.86)
t(P)° -0.66 (0.508) 0.77 (0.442) 2.31(0.022) -0.83 (0.407)
Marital status
Married 98 (50.5) 7.67 (£2.23) 3.89 (+0.97) 5.41 (+4.05) 5.83 (+1.57)
Bereaved 96 (49.5) 7.26 (+1.06) 3.99 (+1.02) 5.67 (+3.95) 5.87 (+1.96)
t (P) 1.64 (0.102) -0.69 (0.489) -0.45 (0.653) -0.15 (0.881)
Education level
No education 96 (49.5) 7.78 (x2.38)" 3.83 (+1.07) 6.47 (x4.18)" 5.82 (+1.67)
Elementary school 85 (43.8) 7.18 (0.69) 4.00 (£0.91) 4.72 (£3.69)° 5.85 (+1.85)
Junior high school 13 (6.7) 7.00 (+0.01)¢ 4.32 (0.88) 4.00 (£2.91)° 6.07 (2.10)
F (P) 3.09 (0.047) 1.60 (0.204) 5.61 (0.004) 0.11 (0.890)
A>B>C A>B
Economic status
Low 54 (27.8) 7.77 (+2.27) 3.48 (1.10)" 8.03 (+3.85)" 6.83 (£2.36)"
Middle 109 (56.2) 7.38 (+1.59) 4.15 (£0.92)® 4.74 (£3.83)° 5.47 (+1.38)®
High 31 (16.0) 7.22 (+1.25) 3.98 (+0.79)° 4.03 (£2.79)¢ 5.48 (+1.06)"
F (P) 0.36 (0.698) 8.72 (<0.001) 17.44 (<0.001) 12.73 (<0.001)
A<B A<B<C A<B
Living together
Alone 87 (44.8) 7.37 (£1.35) 3.95 (+0.97) 6.02 (+4.13) 5.79 (+1.74)
Spouse 63 (32.5) 7.77 (£2.55) 4.01 (£1.02) 5.4 (+3.83) 5.76 (+1.68)
Children 44 (22.7) 7.20 (+0.82) 3.82 (+1.01) 4.75 (£3.88) 6.11 (1.96)
F (P) 1.57 (0.209) 0.48 (0.615) 1.52 (0.221) 0.60 (0.548)
Health status
Bad 103 (53.1) 7.74 (£2.23) 3.86 (+1.03) 6.21 (4.20)* 6.01 (+1.90)
Middle 48 (24.7) 7.12 (£0.73) 4.14 (x0.95) 5.10 (+3.61) 5.47 (+1.35)
Good 43 (22.1) 7.18 (+1.07) 3.88 (+0.93) 4.44 (£3.65)° 5.88 (+1.82)
F (P) 2.79 (0.064) 1.39 (0.251) 3.45 (0.034) 1.53 (0.219)
A>B
Living area
Urban 41(21.1) 7.09 (+0.37) 3.71 (+0.98) 5.19 (+3.45) 5.85 (+1.85)
Rural 153 (78.9) 7.56 (+1.96) 4.00 (£0.99) 5.64 (+4.13) 5.85 (+1.76)
t (P) -2.77 (0.006) -1.61 (0.107) -0.63 (0.528) -0.08 (0.994)
Working
No 99 (51.0) 7.58 (£1.94) 3.91 (£1.07) 6.36 (+4.23) 5.98 (+2.00)
Yes 95 (49.0) 7.34 (+1.55) 3.97 (0.91) 4.70 (£3.56) 5.71 (£1.49)
t (P) -0.94 (0.349) 0.38 (0.700) -2.94 (0.004) -1.07 (0.238)
Total 194 (100) 7.46 (+1.76) 3.94 (+0.99) 5.54 (+3.99) 5.85 (+1.77)

Abbreviations: ADL, activity of daily living; SS, social support; Dep, depression; SI, suicidal ideation.
*Values are presented as mean=SD or N (%) unless otherwise indicated.

*Calculated by t-test or ANOVA test and Sheffe test.
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97} 547(27.8%), “F 10978(56.2%), ‘A 3178(16.0%)°]
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Aele VR 103H(53.1%), ‘RE 48W(24.7%), ‘F
439(22.1%)019loH, s AFsts A 1537
(78.9%), Aol ATt HAT 4178(21.1%)0] -
AL dH= AL 95W(49.0%), BHA] ke AL 991
(51.0%) 0| Y cH(Table 1).

7187, FE9) A 700008 @8 fo] e
ADLOo] 42|57 Wokom(t=3.09, P=0.047), A%
ekl A2k A7 7477t Eokar | Zkske
(718%) 5tk ADLO| Aale|o] glont golshx i ekokeh
(F=2.79, P=0.064). 20| 7Zst= A9(7.564)7} £A|
o 715k A9(.098)mTt Sl ADL Hart &
QFth(t=2.77, P=0.006).

AEE AR L A Aol met 2olg weith A4
AYE7L 5P Q) A9 (3487 (41573 AP(3.98) wrk
olslA| AlS1E 27| A4t WolrkF=8.72, P<0.001). &
90 oY, W Sz, AR A, 17 A 2 AR A
of we} golsk 2ol S w etk 754] OlAK5.91H)0] 744]
olal(4.59H) T} £-& 47t ol Aol £L4S 8
A7k ol Eotthe=2.31, P=0.022). & F:%o] w

TA e malo] 6474, 2E0| 4727, 20| 400802
WG SEo] B A9 SO0 $2 A4 BT}
(F=5.61, P=0.004). AA Arej7} SP(8.034)el Ao}
F U740 AP0 Hls] Sl S-go] &
Qka1(F=17.44, P<0.001), A7} AYel7} Lpm 7 0(6.214)7}
£ A(4447) 0] H3) GOl S-o] BTHE=3.45,
P=0034). U2 3P4 Q= AH6367)7H UL SR U= B
@.704) 1T} 0-20] GolalA| t=9hti(t=-2.94, P=0.004). 12|
U A7 Alolgls -0k Apal 9ol mebA A1)
2 A $-29] 2ol Hol] hoka, EAL} FA7IEo]
oM A9E ALBlA ALY gl Zjo|S Holx| ke,
Aak 7R BA) Aol webdut djolg mele
(F=12.73, P<0.001), E71} 217 AFefo] webiis Hjols
Ho]x] gIgkrk 74| AE7E ¥ Q) K687} F(5477)
3} AP(5.483) 1T GOl5A A AZo] kT Table 1).

3. kx| M, ADL, AISIE XIX), 22 U KR M7to|
AFRA]
OL-0O

HapZko] A= e RS & B4k A
o AZE A ASHi(r=-0.280, P<0.001), AMS]ZA] A]A]
(r=-0.393, P<0.001), ©-2(r=0.289, P<0.001)3} Ari<
B, £ W8 423(r=-0.176, P=0.014), ZA| Aej
(r=-0.363, P<0.001), 77} Arei(r=-0.180, P=0.012), ADL
(r=0.195, P=0.006), A}3]%] Z]#|(r=-0.337, P<0.001) & &
£ HpollA S Bloh AR A]A|= A4t Azt
F= i o2} FA| AdE(r=0.197, P=0.006)%}= /<=
el 31, ADL2 9-& o|]of|:= A7} Ae(r=-0.143,
P=0.047)9} AF/go] 9tk Table 2).
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Table 2. Correlations between ADL, social support, depression, and suicidal ideation®

Variables Education  Economic status Health status ADL SS Dep SI
Education 1
Economic status 0.031 1
0.673
Health status 0.273 0.270 1
<0.001 <0.001
ADL -0.133 -0.100 -0.143 1
0.064 0.165 0.047
SS 0.068 0.197 0.026 -0.055 1
0.345 0.006 0.724 0.445
Dep -0.176 -0.363 -0.180 0.195 -0.337 1
0.014 <0.001 0.012 0.006 <0.001
SI 0.104 -0.280 -0.051 0.056 -0.393 0.289 1
0.150 <0.001 0.484 0.441 <0.001 <0.001

Abbreviations: ADL, activity of daily living; SS, social support; Dep, depression; SI, suicidal ideation.

*Assessed by Pearson correlation coefficient (controlled age).



Table 3. Variables influencing suicidal ideation of subjects®
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Predictor B SE B t P

(constant) 4.57 2.10 2.17 0.031
Age 0.04 0.02 0.14 1.81 0.071
Economic status -0.45 0.18 -0.17 -2.45 0.015
Education 0.51 0.21 0.18 2.42 0.016
ADL 0.01 0.06 0.01 0.20 0.837
SS -0.04 0.01 -0.32 -4.67 <0.001
Dep 0.06 0.03 0.14 2.01 0.046

R’=0.245, Adj R’=0.221, F=10.12, P<0.001

Abbreviations: SE, standard error; ADL; activity of daily living; SS, social support; Dep, depression; Adj R% adjusted R square.

*Calculated by multiple regression analysis.

ADL, At2]2] 27| 9l 925 AR ko] th5-3]
A F enter HO R HAS AHAIS P“EP S A%
ol wheba= ARk Aztol {ofRt AtolE HolA] gkot
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st dgues 719 AA 4= 0.02-0.39= 0.80
el AR glol ASuEel BRHeo] Tl
itk Dubin-Watson FA|%F0] 1.862.2 14} 2x}2] z}
7]n4(5eqﬁ)4 B ot} thETAA e BAE B
ol 3t A3} FA} 3HA(tolerance)”} 0.73-0.932 2 0.10]A¢
1.0 o]sl2 velton| BAL 92}k ¢ variance inflation
factor) = 1.06-1.360.3 7|21 10 0JAFS Yx] oo} t}
FAA e EAlE= itk AdA(linearity), 22Fake] A+t
A(normality), 5EAHd(homoscedasticity) 5 A-2] 7}
A= FEsIleH, Solgky HES A7 Cook’s dis-
ance®] FTZLE 0322 10& 2= gro] glo] Sof
e ¢ Aoz olgQith
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Table 4. Standardized parameter statistics in hypothetical model® (regression weights)

Path of variables Stand.ardlzed S.E. CR. P Label Direct effect  Indirect effect
estimate

Dep — SS -0.337 0.062 -4.847 <0.001 par_6 -0.337° 0.000
Dep — ADL 0.190 0.150 2.850 0.004 par_7 0.190° 0.000
Friend support — SS 0.927 0.927 0.000
Neighbor support SS 0.943 0.051 19.461 <0.001 par_1 0.943¢ 0.000
Family support — SS 0.734 0.045 12.989 <0.001 par_2 0.734° 0.000
SI — Dep 0.157 0.031 2.276 0.023 par_3 0.157° 0.000
SI — ADL 0.003 0.064 0.052 0.958 par_4 0.003 0.030
ST — SS -0.308 0.029 -4.184 <0.001 par_5 -0.308° -0.053
el0 > d2 -0.296 0.307 -3.766 <0.001 par_8

Abbreviations: S.E., standard error; C.R., critical ratio; Dep, depression; ADL; activity of daily living; SS, social support; SI, suicidal ideation.

*Calculated by structural equation model analysis.
°P<0.05.
°P<0.01.

Figure 1. Regression model of variables by SEM (standardized
regression weights)

Abbreviations: SEM, Structural Equation Modeling; supfam, sup-
port of family; supnei, support of neighborhood; supfri, support of
friend; totdep, total score of depression; totadl, total score of activ-
ity of daily living; totsuic, total score of suicidal ideation.

Model fit indices; df=6, y’=11.041 (P=0.087), x*/df=1.840, GFI=
0.982, AGFI=0.938, RMSEA=0.066 (LO 90: 0.001; HI 90: 0.126),
NFI1=0.978, CFI1=0.990, TLI=0.974.
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