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Abstract: Objective To examine the health-related quality of life of the elderly in Shandong Province, and to analyze
its influencing factors on the basis of controlling for regional heterogeneity. Methods A total of 5,447 elderly people
over 65 years old in 10 demonstration counties in Shandong Province were selected by Multicenter cluster random sam-
pling. Face-to-face questionnaires were used to collect information. The European Five Dimensions of Health (EQ-5D-
SL) scale was used to investigate the health-related quality of life of the subjects. The Mann-Whitney U test and
Kruskal-Wallis test were used to compare health-related quality of life. Because of the nested structure of the data in this
study, a multilevel Logistic regression model was used to analyze the factors influencing health-related quality of life and
a comparison was made with a single-level Logistic regression model. Results Health utility value [ M( P,s, P;5) ] of
elderly people over 65 years old in Shandong Province was 0.942(0.861, 1.000), and the EQ-VAS [ M(P,5, P.5) ]
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was 80(80, 90). Among the five dimensions of the EQ-5D-5L scale, the highest proportion of people without difficul-

ties was " self-care” (91.33%),

while the highest proportion of people with difficulties was " pain or discomfort"

(45.4% ). The results of univariate analysis showed that county, age, gender, smoking, alcohol consumption, physical

exercise and accidental injury affect the health utility values, while age, alcohol consumption, physical exercise and

accidental injury were also influential factors of the EQ-VAS scores ( P<0.05). The results of multilevel Logistic regres-

sion analyses showed that age, gender, alcohol consumption, physical exercise, and accidental injury affected the health

utility value, while alcohol consumption, physical exercise and accidental injury were also the influencing factors of EQ-

VAS score (P<0.05). Conclusion The health-related quality of life of the elderly in Shandong Province is relatively

high; Geographical differences affect health-related quality of life; On the basis of considering regional heterogeneity ,

attention should be given to proactive interventions in the areas of smoking, alcohol consumption, physical activity and

accident prevention.
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Table 1 Comparison of health utility value and EQ-VAS scores of elderly people in Shandong
Province with different characteristics/ M(P,s, P,5)

H# NE/n( %) {aRR A H/Z P EQ-VAS H/Z P
s/ % 43.57* <0.001 26.78" <0.001
65~69 1709(31.4)  0.951(0.882,1.000) 85.00(80.00,90.00)
70~74 2012(36.9)  0.942(0.876,1.000) 83.00(80.00,90.00)
75~79 1168(21.4)  0.942(0.842,1.000) 80.00(75.00,90.00)
=80 558(10.2)  0.942(0.794,1.000) 80.00(70.00,90.00)
P51 9.70" <0.001 0.55" 0.581
% 2 368(43.5) 1.000(0.893,1.000) 80.00(80.00,90.00)
i@ 3079(56.5)  0.942(0.842,1.000) 80.00(75.00,90.00)
HIX 53.37° <0.001 107.17° <0.001
JBe M T 605(11.1)  0.942(0.861,1.000) 80.00( 80.00,90.00)
YT T 598(11.0)  0.942(0.842,0.951) 80.00(78.50,90.00)
HER X 565(10.4)  0.942(0.893,1.000) 80.00(80.00,95.00)
SN 549(10.1)  0.942(0.824,1.000) 80.00(70.00,90.00)
YT 546(10.0)  1.000(0.893,1.000) 80.00(75.00,90.00)
I X 542(10.0)  0.942(0.862,1.000) 80.00(60.00,88.00)
& P B 541(9.9)  0.942(0.841,1.000) 80.00( 80.00,90.00)
FHH 509(9.3)  0.942(0.876,1.000) 80.00(75.00,90.00)
TIHE 500(9.2)  0.942(0.876,1.000) 82.50(80.00,90.00)
RE 3 Tl 492(9.0)  0.942(0.872,1.000) 90.00( 80.00,96.00)
R g 0.21° 0.835 1.12° 0.263
Wik 5415(99.4)  0.942(0.862,1.000) 80.00( 80.00,90.00)
R R R 32(0.6)  0.951(0.827,1.000) 80.00(73.75,90.00)
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I ANEU/n(%) fee sk I E H/Z P EQ-VAS H/Z P
WS URAR L 1.43° 0.150 0.23° 0.815
ENUnR(E] 4442(81.5)  0.942(0.862,1.000) 80.00(79.00,90.00)
JCHC 1005(18.5)  0.942(0.862,1.000) 80.00( 80.00,90.00)
JEAE 3R 7.29° 0.063 3.18° 0.364
e 928(17.0)  0.942(0.862,1.000) 80.00(78.00,90.00)
FFE[ELE 3737(68.6)  0.942(0.876,1.000) 82.00(80.00,90.00)
H+4RfA 781(14.3)  0.942(0.862,1.000) 80.00( 75.00,90.00)
fEFRERE 1(0.0) 1.000( 1.000,1.000) 80.00( 80.00,80.00)
e J)IVIEHEE RN -0.02° 0.982 0.82° 0.411
= 5315(97.6)  0.942(0.862,1.000) 80.00( 80.00,90.00)
& 132(2.4)  0.942(0.857,1.000) 80.00(79.50,90.00)
i 531 <0.001 1.21° 0.227
7 966(17.7) 1.000 (0.893,1.000) 85.00(80.00,90.00)
R 4481(82.3)  0.942 (0.862,1.000) 80.00(78.00,90.00)
lveli) 7.47° <0.001 4.11° <0.001
= 1056(19.4) 1.000( 0.894,1.000) 85.00(80.00,90.00)
w 4391(80.6)  0.942(0.862,1.000) 80.00(75.00,90.00)
E Bk 339.46°  <0.001 205.69°  <0.001
R 1055(19.4)  0.876(0.704,1.000) 80.00(70.00,90.00)
fH/R 526(9.7)  0.942(0.831,1.000) 80.00(70.00,90.00)
ZH 3866(71.0)  0.951(0.893,1.000) 85.00(80.00,90.00)
BAMIE -10.33"  <0.001 -431°  <0.001
2 450(8.3)  0.891(0.748,1.000) 80.00(70.00,90.00)
& 4997(91.7)  0.942(0.876,1.000) 80.00( 80.00,80.00)
&t 5447 0.942(0.861,1.000) 80.00(80.00,90.00)

1 : *Kruskal-Wallis #5538 H {i ;*Mann-Whitney U 556 Z {8,

2.2 WWEREZEE A HRQoL KRR Hid

fidt e % B A1 EQ-VAS 15 4 & i 45 43 i .
MR 1w, R M (Py, Pry) N 0.942
(0.861,1.000) , {5 FEl & —0.247 ~ 1.000, EQ-VAS f¥]

M(P,,P,g) N 80(80,90), il N 0~100, 7¢
EQ-5D-5Ligt 3R 1) 5 MYEE i, AT IRXERI A 5 L i
L2 [ TR BRI T 1 (91.33% ) , A RXERY A 5 1
W R MAE IR (45.6%) . W32,

%2 IR 5447 £ 8F N EQ-5D-5L RS EAEEE L/ n( %)

Table 2 Responses of 5,447 elderly people in Shandong province to the dimensions of the EQ-5D-5L scale/n( %)

B4y 1rahtieh 1 3 1 ot H %15 PR BANET IR £
WA RIAE 4088(75.05) 4975(91.33) 4711(86.49) 2974(54.60) 4530(83.17)
R R X 793(14.56) 342(6.28) 526(9.66) 1 656(30.40) 664(12.19)
F R PRI 427(7.84) 98(1.80) 167(3.07) 619(11.36) 202(3.71)
J i R A 122(2.24) 15(0.28) 35(0.64) 166(3.05) 45(0.83)
R B ] ¥ 17(0.31) 17(0.31) 8(0.15) 32(0.59) 6(0.11)

2.3 WHEEAESF A HRQoL REEHH

mFE 1 Fos, ARSI WoR LXK AR PO |
(N B T A A NG /e 9° S = |
EQ-VASHSA &, £ 51 W A H 5 it FRATME A ¢,
Z S G2 E L (P<0.05) .
24 WWHEEEE AN HRQoL EINEZH &k Fix

RIS HT

A3 LI Ad BE A% TIE ( =0.861 6.,<0.861 6) Al
EQ-VAS(=80,<80) N A A 7, #y ## B X (/K F

2) FIANA (K 1) PRS- 25 28 R 4%
B X [l AH 56 2 80505018 0.013 10,012, A 1 A&
BN E A E A EQ-VAS 78 X B N #47
TERERN , H Z /K- Logistic [0 545U Ly, B K-
Logistic [FI AR IL SRR T (£ 3 .4) . Frld
AW FTAE T BRI LAl L WA SRR Rt A
Guiteg B SCFE AR AR B 28 543 1) DA R SO (A
FIEQ-VAS A [K 745 44 2 4~ 22 7K - Logistic [l )
TR
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Table 3 Comparative analysis of single-level Logistic regression model and multilevel Logistic regression model of influencing

factors of health utility value

. ISR PR [l ) A5 7Y 27K [|] I A5 A
B OR(95%CI) P B OR(95%CI) P
[ 5 RN
AEIS (L =80 % HZHR)
65~69 % 0.685  1.983(1.570~2.490) <0.001 0.641 1.899(1.503~2.389) <0.001
70~74 % 0.420  1.523(1.220~1.900) <0.001 0.392  1.480(1.185~1.843) <0.001
75~79 % 0.223  1.250(0.990~1.580) 0.061 0212  1.236(0.977~1.562) 0.077
PR (LLH MRS R)
Ltk 0.272  0.762(0.650~0.900) 0.001 -0.259  0.772(0.655~0.912)  0.002
G (AR A2 HR)
R 0.350  1.420(1.140~1.770) 0.002 0.350  1.419(1.114~1.770)  0.002
W2 A ( LIS Q0 S 2 /)
2 K -0.152  0.860(0.690~1.070) 0.167 -0.117  0.889(0.720~1.110)  0.291
EH Bl (LIRS HR)
H/R 0.718  2.052(1.630~2.590) <0.001 0.719  2.052(1.630~2.590) <0.001
ZH 1.414  4.114(3.530~4.790) <0.001 1.454  4.278(3.660~5.000) <0.001
BAIMIE (LIESZ 0N S IR)
Z 45 -0.898  0.410(0.330~0.500) <0.001 -0.897  0.408(0.330~0.510) <0.001
BEHL 3K
K- 1 Wk 1.000
brifE 2 0.000
K2 kS 0.048
PrifE2E 0.028
R A AIC 5 274.800 5257.700
BIC 5 340.860 5330.300
-2LL 5254.832 5235.692
F 4 EQ-VAS 184350 K 2 1Y B/ Logistic [EIA# 1122 7k - Logistic B IR L4843 47
Table 4 Comparative analysis of single-level Logistic regression model and multilevel Logistic regression model
of influencing factors of EQ-VAS score
K T PR [B] YA A5 AR 27K [E] A4S Y
B OR(95%CI) P B OR(95%CI) P
ER(LI=80 2 WS IR)
65~69 % 0.190  1.210(0.970~1.500)  0.087 0.215  1.240(0.996~1.546) 0.055
70~74 % 0.160  1.174(0.950~1.450)  0.141 0.170  1.186(0.957~1.469) 0.119
75~79 % 0.101  1.106(0.880~1.390)  0.386 0.107  1.112(0.885~1.399)  0.362
PR (A Z )
Qi 0.331  1.390(1.180~1.650) <0.001 0.335  1.399(1.180~1.660) <0.001
RHE B (LIRS HR)
H/R 0.141  1.151(0.920~1.440)  0.209 0.149  1.160(0.930~1.450) 0.188
7 0.818  2.265(1.950~2.630) <0.001 0.802  2.230(1.920~2.590) <0.001
BAIME (LREZ S R)
% -0.370  0.690(0.560~0.850) <0.001 -0.362  0.697(0.560~0,860) <0.001
K1 VE 1.000
brifE 2 0.000
K2 E 0.029
Frifi 22 0.019
BAYA  AIC 5954.900 5944.741
BIC 6 007.702 6 004.166
-2LL 5938.879 5926.741
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fat FESORAEL I 2 /K AR 25 S 7R | 7 EQ-5D-
SLEFRT, 580 & LI L EF AL ,65~69 % (B=
0.641,P<0.001) 1 70~74 % (B=0.392,P<0.001)
(18 28 N A RSO (B T 5 S5 AR /D B 4 1Y) 2 4 A
I, /R (B=0.719, P<0.001) FZ % AR T B4 (B =
1.454,P<0.001 ) A& 45 A\ fE A (o &, Hoh 48
W AR N @ A =0.861 6 (AT RETE K
TR DRI ZAE N (OR=4.278) ; 1t 2 =4E KB &
AR AR N A R A B = 0.861 6 11 Al GE /)N
FRAEZISGEFEN(B=-0.897,P<0.001) ; 54
RIS (18 47 N A EE ARG 1 8 4 N A 5 355 HH (O 8
(B=0.350,P=0.002) ; 15 B HEFE AL, LM
LA N R ROHE WAL (B=-0.259,P=0.002) ,
W3,

EQ-VAS 1) Z /KA 25 3 i 7R | EQ-5D-5L
R AFIRF B (B=0.802, P<0.001) FIEKIH
(B=0.335,P<0.001) B \ EQ-VAS ¥ &, 1M kA=
S EIN EQ-VAS B AL (B =-0.362, P<0.001),
W 4,

3o #

FEN T Z WA IR 038 50 F, B AR B AR A
it H 25 52 B 5¢ T, (A BE A 5% b Hb 3k 22 57 14 52
M) &5 9 20, SR UL, AR 5 A A8 DL X By
BEDLRLN 1Y 22 7K - Logistic [8] 1945 % | 75 42 11 23 7]
SEHERAAE R OL T, RGN LR S AR
HRQoL 5 [N 2, 25 5L /s ) L A % AR
RE B A B A R 1 AR & 4 HRQoL 1)
HEEMHEE,

AL R BN ARFREER M (P, Prs) N
0.942(0.861,1.000) , 15 [l A7 —0.247 ~ 1.000, H
44.10% (MAF N AR AT E R 1.000, 5 BEAE7E I
UT AR S AR B s EQ-5D-5L i 15 F)
ILE T (M ( Py, Pys) :0.942(0.876,1.000) ] 25181,
(ST AR ZAE AT RSO M(Pys, Py )
0.888(0.719,0.964) 11" | X Al fig FH Z EEARBL A 14
fIE T R R BT PAE B KT 2 5 A5 0T
S AR WS EQ-VAS [ M ( Py, Prs) N
80(80,90) th 5 BE A A 5T > KM, AHBF5E H EQ-
5D-5L5 MMERE R/ ANE BTN G b Z , S5 RE
FERFB AT LG AL

AW R P, 5 BRI L, Lotk R RSO (a5
%, X —WF 55 45 3 5 22 1 9 2 TR o2 — 2 ap
A5 Lotk TR ZBE A 0 R P T4

Sy R FANAR | H 4 2 M it AT g S 8% Lotk
fRRFER I 2L H— 005 T AR A i g
R 2ot HRQoL 155 T B4k, I A= 3 U
faRE, W& AR TR R X A — TR 5 A
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