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Correlations between different types of leisure sedentary behaviors and depressive symptoms
among middle-aged and elderly people in four provinces of China WANG Yun, HUANG Fei-fei,
JIA Xiao-fang, ZHANG Xiao-fan, WANG Hui-jun, ZHANG Bing, WANG Zhi-hong (National Institute for
Nutrition and Health, Chinese Center for Disease Control and Prevention, Beijing 100050, China)
Abstract:

[Background] There is a correlation between sedentary behaviors and depressive symptoms, but
domestic research in this field is still insufficient.

[Objective] This investigation is designed to understand the relationships of mentally-active
leisure sedentary behaviors (such as using computer and reading) or mentally-passive leisure
sedentary behaviors (such as watching television) with depressive symptoms among middle-aged
and elderly residents in China, and to provide a scientific basis for depression intervention.

[Methods] Based on a baseline survey of “Community-based Cohort Study on Nervous System
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Diseases" conducted in 2018—2019, the middle-aged and elderly people aged 55 years and above were selected from four provinces
in China as study subjects. The information on average daily leisure sedentary time (watching TV, using computer, and reading) in the
past year was collected through questionnaires, and depressive symptoms were evaluated by the 30-item Geriatric Depression Scale (GDS-30).
Multiple linear regression was used to analyze the associations between different types of leisure sedentary time and GDS-30 score.
Multiple logistic regression was used to analyze the risks of depressive symptoms related to different types of leisure sedentary time.

[Results] The mean GDS-30 score of selected 9514 middle-aged and elderly people was 4.8%4.1, and the positive rate of depressive symptoms
was 7.4%. After adjusting for residence, age, gender, education, family income per capita, employment status, whether living alone, current
smoking, regular drinking, dietary intake, obesity, disease history, physical activity, sleeping time, and other sedentary time, there were different
correlations between different types of leisure sedentary time and depressive symptoms among the participants. For television related sedentary
time, compared with the group of <2 h-d?, the group of > 6 h-d™ was associated with a higher GDS-30 score, and the b was 1.19 (95%Cl: 0.62-1.75).
For computer related sedentary time, compared with the group of 0h-d*, the groups of >0-<2h-d* and > 2 h-d* were associated with lower
GDS-30 scores, with bs of -0.59(95% Cl: -0.86--0.33) and -0.84 (95% CI: -0.23--0.45) (Puna<0.001), respectively, and were associated with lower
risks of depressive symptoms, with ORs of 0.64 (95% C/: 0.48-0.85) and 0.60 (95% CI: 0.38-0.96) (Pyena<0.001), respectively. For reading related
sedentary time, compared with the group of 0h-d?, the groups of >0-<1h-d* and > 1h-d™* were associated with lower GDS-30 scores,
with bs of -0.63(95% Cl: -1.01--0.24) and -0.64 (95% Cl: -0.96--0.22) (Pyena<0.001), respectively; and compared with the group of 0h-d?, the group
of >1h-d* was associated with a lower risk of depressive symptoms, with an OR of 0.60 (95% Cl: 0.39-0.93) (Pyens =0.047). For total leisure
sedentary time, compared with the group of <3 h-d*, the groups of 3-<6h-d* and > 6 h-d™* were associated with lower GDS-30 scores, with bs of
-0.78 (95% CI: -0.96--0.60) and -0.42 (95% C/: -0.73--0.10) (Pwena<0.001), respectively, and were associated with lower risks of depressive
symptoms, with ORs of 0.73 (95% C/: 0.60-0.88) and 0.67 (95% CI: 0.47-0.94) (Piena<0.001), respectively.

[Conclusion] There are varied correlations between different types of leisure sedentary behaviors and depressive symptoms among
middle-aged and elderly people in China. Higher levels of mentally-active sedentary time (using computer or reading) are associated with
lower depression scores and lower risks of depressive symptoms, but higher levels of mentally-passive sedentary time (watching TV)
are associated with higher depression scores. The effect of total leisure sedentary time on depressive symptoms is correlated with the
proportions of mentally-passive and mentally-active sedentary behaviors.

Keywords: mentally-passive; mentally-active; sedentary behavior; middle-aged and elderly people; depressive symptom
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&1 2018—2019 FHEMAE 55 % MU EPEF ARAKFERL ZBFEIKT (n=9514)
Table 1 Basic characteristics of residents aged 55 years and above with different levels of total leisure sedentary time in four provinces of
China from 2018 to 2019 (n=9514)

K TARR (n=5885) HKT4RIA (1=2896) 7K T4k (n=733)
(B BdiE] <3hd”) (BEALEBYEI3~6hd") (B EBYE>6hd")

Chariftzmristics Eﬁ Low-level totalileisure ‘Medium—level totél High-level total.leisure fé;t%s P
sedentary time leisure sedentary time sedentary time
(<3hd™) (3-6h-d™) (>6hd")

F#8 /% (Age/years) 67.7t7.5 67.8+7.5 67.6%7.5 67.4+7.6 0.01  0.959
M2 (Gender)

B4 (Male) 4181 (44.0) 2505 (42.6) 1333 (46.0) 343 (46.8) 11.06 <0.001

1% (Female) 5333 (56.0) 3380 (57.4) 1563 (54.0) 390 (53.0) 11.06 <0.001
X (Residence)

I (Urban) 4616 (48.5) 2868 (48.7) 1416 (48.9) 332 (45.3) 138  0.239

ARAF (Rural) 4898 (51.5) 3017 (51.3) 1480 (51.1) 401 (54.7) 138  0.239
275 (Education)

INFE LT (Primary school and below) 5289 (55.6) 3660 (62.2) 1328 (45.9) 301 (41.1) 266.44  <0.001

#F (Middle school) 2437 (25.6) 1419 (24.1) 812 (28.0) 206 (28.1) 15.63  <0.001

S &L E (High school and above) 1788 (18.8) 806 (13.7) 756 (26.1) 226 (30.8) 265.18  <0.001
KEANIWN / G- B ™) [Per capita household income/ (yuan-month™)]

<1000 2255 (23.7) 1565 (26.6) 504 (17.4) 136 (18.5) 17.72  <0.001

1000~3999 5765 (60.6) 3384 (57.5) 1949 (67.3) 470 (64.1) 49.91 <0.001

4000~7999 1233 (13.0) 783 (13.3) 362 (12.5) 97 (13.3) 025  0.619

>8000 261 (2.7) 153 (2.6) 81 (2.8) 30 (4.1) 4.05  0.050
BERNRE / (METsh- 8 ™) [Physical activity/ (METs-h-week™) ]

K32 (Light) " 11.3+48.2 15.0£55.7 5.6+17.1 3.626.6 35.21  <0.001

38 (Moderate and vigorous) 22.6%53.5 26.3+60.8 17.1439.4 14.5+32.6 70.74  <0.001
F4ARYE] / (h-d”) [Sedentary time/ (h-d™)]

EB40 (Television) " 2.1+1.5 (87.5) 1.5+0.6 (91.4) 2.6+1.1 (81.3) 4.6+3.3 (78.0) 193.43  <0.001

BB (Computer) 0.2+0.7 (8.3) 0.1+0.3 (6.1) 0.4+0.8 (12.5) 1.0+1.6 (16.9) 297.74  <0.001

3% (Reading) " 0.1+0.4 (4.2) 0.04£0.2 (2.4) 0.2+0.4 (6.3) 0.3+0.9 (5.1) 98.47 <0.001
EEBRATE] / (h-d™) [Sleeping time/ (h-d®)] " 7.42.0 7.442.2 7.5¢1.7 7.5+1.8 548  0.059
ME&A (Being unemployed) 7907 (83.1) 4736 (80.5) 2513 (86.8) 658 (89.8) 66.23  <0.001
Jh/E (Living alone) 2739 (28.8) 1694 (29.0) 836 (28.9) 209 (28.6) 0.05  0.970
INTEMRME (Current smoking) 1560 (16.4) 896 (15.3) 520 (18.0) 144 (19.7) 76.81 <0.001
#M1RE (Regular drinking) 283 (3.0) 136 (2.3) 103 (3.6) 44 (6.0) 34.08 <0.001
BEBRIBARE (Adequate dietary intake) *

B4 (Cereal) 6694 (70.4) 4223 (71.8) 1985 (68.5) 486 (66.3) 15.89  <0.001

52 (Bean) 5686 (59.8) 3352 (57.0) 1848 (63.8) 486 (66.3) 52.03 <0.001

i3 (Vegetable) 1975 (20.8) 1174 (20.0) 632 (21.8) 169 (23.1) 6.69  0.035

KB (Fruit) 657 (6.9) 321 (5.5) 260 (9.0) 76 (10.4) 52.29 <0.001

A2 (Meat) 2353 (24.7) 1489 (25.3) 685 (23.7) 179 (24.4) 2.87 0238

&2 (Fish) 1562 (16.4) 1026 (17.4) 380 (13.1) 156 (21.3) 40.00  0.292

E (Eggs) 3564 (37.5) 2202 (37.4) 1112 (38.4) 250 (34.1) 461  0.462

IRE (Nuts) 1389 (14.6) 823 (14.0) 434 (15.0) 132 (18.0) 8.96  0.011

nZE (Milk) 295 (3.1) 127 (2.2) 129 (4.5) 39 (5.3) 47.09 <0.001
BER¥ (Obesity) 1045 (11.0) 620 (10.5) 343 (11.8) 82 (11.2) 343  0.180
J%J%5E (Disease history)

SIM0/E (Hypertension) 2971 (31.2) 1705 (29.0) 994 (34.3) 272 (37.1) 13.83  <0.001

$EFRJS (Diabetes mellitus) 877 (9.2) 446 (7.6) 329 (11.4) 102 (13.9) 9.43  <0.001

507 (Coronary heart disease) 368 (3.9) 189 (3.2) 143 (4.9) 36 (4.9) 15.75 <0.001
HNERFELR (Depressive symptoms)

GDS-30 & 3¥4 (Total score of GDS-30) 4.8+4.1 5.2+4.2 4.243.9 4.6+3.9 72.72  <0.001

HNERFEIRFE =R (Positive rate of depressive symptoms) 700 (7.4) 492 (8.4) 168 (5.8) 40 (5.5) 20.19 <0.001

U] ESHREIEN SAKTABEL G * | BB xts R # | EREBARBURTFEF(HEERERTER (2016)) F 18 ¥ R EEREMIE
BRFBEANENRERELTE. BAEFESWT | 84, 200~300gd* ; 22K, 105~175g- A ; FiZK, 300~500g-d* ; KR, 200~350g-d” ; &
&, 280~525g- A * ; B, 280~525¢g- A ; &K, 280~350g- /A ; BE, 50~70g /A ; P, iKEI300gd%

[Note] Number in the brackets is proportion. *: Data are represented as x+s. #: Adequate dietary intake is defined as the intake level above the minimum
value of the recommended dietary intake for residents aged 18 and above according to the Dietary Guidelines for Chinese Residents (2016). The
recommended intakes are as follows: cereal, 200-300g-d™; bean, 105-175 g-week; vegetables, 300-500 g-d; fruit, 200-350 g-d*; livestock and
poultry meat, 280-525 g-week™; fish, 280-525 g-week™; eggs, 280-350 g-week™; nuts, 50-70g-week™; milk, >300g-d™.
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+R2 2018—2019 FHEME 55 % K EPEF AREZERAKNEFRLRYES GDS-30 21T 53 RINERERIC H KPR X 2
Table 2 The total score of GDS-30 and risks of depressive symptoms in relation to different types of leisure sedentary time among
residents aged 55 years and above in four provinces of China from 2018 to 2019

EESNEESA b (95%Cl) *

OR (95%cl) *

. n (%)
Type of sedentary time &A1 (Model 1) &R 2 (Model 2)

18 3 (Model 3) 181 (Model 1) #%2 (Model 2)  #8%!3 (Model 3)

WnhB USR] (FBATERALEY(E]) [Mentally-passive sedentary time (television) ]

<2hd* 3790 (39.8) 1.00 1.00
2~<4hd" 4832 (50.8) -0.29 (-0.49~0.08) -0.17 (-0.38~0.03)
4~<6h-d’ 691 (7.3)  0.02 (-0.51~0.55) 0.17 (-0.36~0.69)
>6h-d” 201 (2.1)  1.20 (0.62~1.77) * 1.25 (0.68~1.83)
Pz (Pirena) 0.281 0.033
F B4 ETE] (Mentally-active sedentary time)
ERfFRALAYE] (Computer)
ohd* 7904 (83.1) 1.00 1.00
>0~<2h-d™ 1149 (12.1) -0.83 (-1.08~-0.58) = -0.51 (-0.78~-0.24)
>2hd” 461 (4.8) -1.24 (-1.62~-0.85) ~  -0.76 (-1.16~-0.37)
Pias (Pyend) <0.001 <0.001
%1844 BT (Reading)
ohd* 8497 (89.3) 1.00 1.00
>0~<1h-d" 479 (5.0) -0.91 (-1.32~-0.57) " -0.64 (-1.06~-0.28) "
>1hd” 538 (5.7)  -0.95 (-1.27~-0.55) ~ -0.67 (-1.0~-0.27)
Pisss (Piena) <0.001 <0.001
TRINEEL S BT/8] (Total leisure sedentary time)
<3h-d* 5885 (61.9) 1.00 1.00
3~<6h-d* 2896 (30.4) -0.96 (-1.14~-0.78) = -0.79 (-0.97~-0.61)
>6hd’ 733 (7.7)  -0.58 (-0.90~-0.27) ~  -0.36 (-0.67~-0.04) ~
Pisss (Piren) <0.001 <0.001

1.00 1.00
0.92 (0.75~1.11)
0.96 (0.58~1.59)

1.30 (0.80~2.10)

1.00
0.97 (0.80~1.19)
1.11 (0.67~1.84)
1.43 (0.88~2.33)

1.00
0.94 (0.76~1.15)
1.01 (0.60~1.68)
1.27 (0.77~2.07)

-0.21 (-0.41~0.001)
0.09 (-0.44~0.61)
1.19 (0.62~1.75)

0.088 0.904

0.350 0.619

1.00 1.00 1.00 1.00
0.64 (0.48~0.85) "
0.60 (0.38~0.96)

<0.001

-0.59 (-0.86~-0.33) ~  0.62 (0.47~0.82) ~ 0.61 (0.46~0.81) "

-0.84 (-1.23~-0.45) ~  0.56 (0.36~0.87) ©  0.58 (0.37~0.91)

<0.001 <0.001 <0.001

1.00 1.00 1.00 1.00

-0.63 (-1.01~-0.24) *
-0.64 (-0.96~-0.22)

0.75 (0.51~1.11)
0.59 (0.39~0.89)
0.005

0.75 (0.50~1.11)  0.78 (0.52~1.18)
0.60 (0.39~0.93)

0.047

0.57 (0.37~0.88)
<0.001 0.016
1.00 1.00
0.68 (0.56~0.81)

0.63 (0.45~0.88)

1.00 1.00
0.73 (0.60~0.88)

0.67 (0.47~0.94)

-0.78 (-0.96~-0.60) 0.72 (0.60~0.87)

-0.42 (-0.73~-0.10) ~ 0.69 (0.50~0.97)

<0.001 <0.001 <0.001 <0.001

[E] * : GDS-30 2IF5) 5 # : MIABERIC H XL, A 1 TIREE ; RE 2 FEHX. Fhe. MHI. FMH. KREAGRN R, H/E ; RE 3 EEE
2B B ERRRE. B, MERME. MEIE. BERANRR. BEEE. EIRIYE. EAARREHALIE, EMAREHLNE =5

PRIAIERALETE] - AR R LR AR AL BT B

[Note] *: Total score of GDS-30; #: Risk of depressive symptoms. No adjustment is made to Model 1; Model 2 is adjusted for residence, age, gender,
education, family per capita income, employment status, and whether living alone. Model 3 is further adjusted for disease history, obesity, current

smoking, regular drinking, dietary intake, physical activity, sleeping time, and other leisure sedentary time based on Model 2. Other leisure

sedentary time is equal to total leisure sedentary time minus the sedentary time of interest.

2.3 A[ERBIRAFRL AT E) SMERAE A th KUY
K&

B THIX. FiR. M5l FH. KEABURA.
MR JRE. Bfm s BERY. IRFERMA. AR, IER
BN BAEE. EIRIYE. MRN8

2fE, ARINT : O FEBEANFHRLEE, 5<2hd A
AL, 2~<4. 4~<6 1> 6 h-d™* LH AV ERFE AR 10 H X FS
ERVEHRITFEREN . QX FEBNERLAYE, 50hd?
£HARLL, >0~<2. =2 h-d* LHRYINERAEIRAS HH XUBE B,
ORE %3 %! 79 0.64 (95%CI : 0.48~0.85). 0.60 (95%CI :
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0.38~0.96) o HINEBIEKAE i X1 B i B At &5 A B ] 7K
HINTIPFRAE (Paz<0.001) @XF FiFIRERLETE], 5
oh-d*£A48LL, >1h-d* LARYINEREE R G B XUBE T B,
OR{E90.60 (95% CI : 0.39~0.93) . HMAREIRI H X FE
B 15715 5 AL BY [B] /K T3 AN T PR (P1ez=0.047) o @XTF
FIRRBERL SBE], 5 <3h-d?4HHEEL, 3~<6. >6h-d*
LAV HNER ARG XU T P&, ORE S 51179 0.73 (95%
Cl : 0.60~0.88) , 0.67 (95% CI : 0.47~0.94) , $NHRAEIR
1 S IX1 B Bl R PR % 4R R BT [B] 7K 38 N T PR RE (Press<
0.001) . M 2,

3 it

SARER, AR THX. E88. E5). FH. XK
AW TR, HE. MERME. MEE. BER
BN R E. B BAEShE. BERAE. B
fthER BRI, AREREBIIRINERLIT R SIERER
EMAENEER X R, X FEMERLETE, 5<2hd?
¢AAALL, >6h-d* ARVNEBERITE D F B MXT T EBAN
5 ERALBYIE], IDEBEERIT 2 EFHNERE R R X
B A% AL B ] 1 A0 T PR o

BEENNEIRE E RXTFH#LITHSINEBX KGR
ZEIXANRITRFPIEEH R — LER, —LE3H
MBS A, o) BB 4ERERRLIT AT
HERBNENE ", BIMIRETRB T BERSB
MERL BRI S5 R OBEEEX, —PATIARER
B, B E>e6hd! 5 <2h-d* HAELLE ESRIINET
FEWR (b=0.49, 95%CI : 0.63~0.35) ¥, B —IREAR E
™, BRENE>4h-d tb<2h-d HEEEROIER
7 (b=0.28, 95%CI : 0.05~0.51) ™, — I 10 FE AIBA FI)
(1996—2006 ) £ R B 7w, INHLXPCFEE B LAY iE]
B9 NI, B E>21h A 50~1h- A 1H
ZMEFELL, EINERXIPL OR 9 1.13 (95%CI : 1.00~1.27)
(Pw=0.01) , B EBRIXT FHNER X pQ A RN 3H 3 F &
KSEBY ™, AT, B EohBAR B, #iRERLTT
NERNBRBELZE, WEBO 8RS SN X T8
XU g aEx @, —TEiREE TR RBEDNR
HEALITRINEEN A EETRIPER, 53—
KX FARIEEEHLITHSINEHNATIARERER,
{5 A BB A 5 R (6 A R A A 4B B B B (R BV AR E R IE
7 (b=-0.58, 95%Cl : -0.50~-0.66) , FILIRAKS %)
EAAE LB BRIEER TS (b=-0.35, 95%CI :
-0.27~-0.43) 1],

ERAFIRE R LR EhEARRE I AHIAR X,
PeLbELE R 2.38 %, ILARN XK FEEEBUNE
AREMENRENEEEEMEARN 2.15 B, %
MRZED KRB, FILTEHEBMEKSIN
BHIXEL KB HARETEBRMNEANEEAD
B#RE BERRIERBIFZMH.

A RERWIET Z RIS, KM KESE B
B B AR R 2 B F M EAR K Do) MR,
HhmpyER 2170, 8F LA ERE, 500
WERB X227, Foh, RIFRLERE R RN
TERIE S BRI HDEREE AR 10 XU BE Bl AR ) B A2 2 B )
AKFIBINMRRR, X5 —EHRERF—2 Meta bff
RREAFHBITHILMIMEBRE ), BB T XREXNAR
R, DREREERENERRH S KFRA
B S PR B LITIY (BREIR) Sk
1N, MRS AEXNBRERERSLLIEM, PR
USEEKFHIRHA L E SINERE aEX. Frld
SEAHEX TR B A -SSR, 7]
RESWEIM B BAERLIT AN S EBE X R,

#Woh B ER L IT A Eoh BAERR LT RN FID
BERFZMBIER, RXNTFHE PRI F I ER
F3o ABRERHHERS. EENEHERKER,
PRUAE N F S BHIEPAE B MR, EIHENMEE
NEFREM. FIRSFENBENBFLITNETTRE
577, MK EE BN MR BLLENFRLITNS
ABNRTEHNEEEEIT. Fit, B4RAIFRE
TASBERBERSE X, FRNFHLIEMBEMA Y
B K RAEBY XS BT LAER 73 R REAR shas A8 1T 9 S HP AR
ZIEIM KR 22l SOMKBY B e BB A ER L 1T
ARERSBHSMIUMBHEIZINENEE, 5
HERAE X ), TEA EBRM A fER M AR E
&, MEEFANBEEFER. PTARKERSERK
MEER K, T BEASIHMNSE, NmiEs0EEE
Kbl BRI IR IR B B FIRE @ O
EEDDMEmAB ZBINESETE, WE~ER
TARBENRRETREMELE, MMARXOE
MBXERRTALL . ZREEETERR, HEMART
EBER AR INERERNB T E 2 — B,

KRR BREETFHFLITANERE BRIRS,
hEFAERREHIEIIZRE. B, M. A
FEARAN IR = MR AT N FH N ELIEFT A B IR BR 4
TR AR NEFEICEAE, TESFHEREL,
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