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Abstract:

[Background] Depression can cause a variety of problems such as low quality of life and
disability in the elderly. Studies on the dose-response relationship between physical activity and
depression symptoms are still insufficient at present.

[Objective] This study is designed to analyze the relationships of different-intensity physical
activity durations and total physical activity volume with depressive symptoms.
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[Methods] The data were derived from the baseline survey of the Community-based Cohort Study on Nervous System Diseases
conducted during 2018—2019. Information on demographic characteristics and physical activity was investigated by questionnaire.
The Geriatric Depression Scale-30 (GDS-30) was used to screen whether the participant had depressive symptoms. A total of 5558
participants aged 55 years and above from four provinces of China with complete information on demographic characteristics, physical
activity, and GDS-30 were included in the final analysis. Light physical activity (LPA) duration, moderate-to-vigorous physical activity
(MVPA) duration, and total physical activity volume were calculated. Multiple logistic regression models were used to analyze the
relationships of different physical activity durations and total physical activity volume with depressive symptoms, and restricted cubic
spline models for 5 quantile knots (Ps, Pso, P7s, Pso, and Pgs) were employed to evaluate the dose-effect relationships, using zero as
reference.

[Results] The prevalence of depression symptoms was 10.2% (567/5558). The median LPA duration, MVPA duration, and total physical
activity volume were 8.2 h-week?, 7.0 h-week™, and 31.5 MET-h-week™ in the participants with depressive symptoms, which were lower
than those in the participants without (P<0.05). Compared with the residents without LPA, LPA >10.5 h-week® was associated with a
47% lower risk of having depressive symptoms (OR=0.53, 95% CI: 0.33-0.85) after selected confounder adjustment. The risk of having
depressive symptoms was gradually decreased with increased time spent in LPA (Pyenq <0.05, non-linear P>0.05). The odds ratio of
having depressive symptoms was 2.35 (95% C/: 1.50-3.68) times higher in the people with >24.5 h-week™ of MVPA than those without
MVPA. With the increase of MVPA duration and total physical activity volume, the risk of having depressive symptoms first decreased and
then increased (Pyens<0.05, non-linear P<0.05).

[Conclusion] There is a near linear relationship between the duration of LPA and the risk of having depressive symptoms within a certain
range. There is a near U-shaped dose-effect relationship of MVPA duration and total physical activity volume with the risk of having

depressive symptoms.

Keywords: physical activity; depressive symptom; dose-effect relationship; cross-sectional study
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BEEENEIRE LB KENE 2,
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BREREDE , ENMBERENESINEERK X
RBY, IANFRFEREBKEBIETE, NARGIEILS
BHEIEE, KEART A (P Pson Prss PoFl Ps) , THEE
Hithth T8, USKEEN B2 B EENEN0/E
NBEFE, DI ARERESAENNE. REEE
ESINEER Z BHFE - BN X FR. FIE DY
KAWL, K30KE a=0.05,

2 #R
2.1 PENRERKIE

AR HEMANEE 55 5 ML EABE5558 A, H
FEM 2464 A, L3094 Ao © ABHMAREIRIC
EH10.2%, 70 % ~FIRH. XEAH. MEFRMAA.
BIERIREL. 400077999 75 - B RN RIFFHIX
BHEMRANAEIRANINBERL HERS
(R 1), BINERIEIRLERY LPA BT E]. MVPA BT IEIFD S
AENE D 5)93.5. 4.7h- B # 25.6 MET-h- [T *, 15
INFIINEREIREA (T 2),

®1 AENRELFR

Table 1 Basic characteristics of participants

BHERAER
4A5) With depressive )
Group n symptoms X P

n %

1451 (Gender) -1.6384 0.10
&8 (Male) 2464 233 9.5
2z (Female) 3094 334 108

FHS /% (Age/years) -6.7958 <0.05
55~ 3609 295 8.2
70~ 1949 272 14.0

#E (Education) 2.0168 <0.05
X5 (lliteracy) 834 93  11.2
/\Z (Primary school) 2329 254  10.9
5L E (Middle school and above) 2395 220 9.2

MESFLIA (Smoking) * 2.3947 <0.05
Z (No) 5005 527 10.5
= (Yes) 550 40 7.3

MIEZFERE (Drinking) ™ 2.5499 <0.05
% (No) 4616 487 10.6
= (Yes) 925 72 7.8

N/ (G5B ™) [income/ (yuan-month™) ] -3.3364 <0.05
<1000 1175 118 10.0
1000~ 3242 269 8.3
4000~ 710 130 18.3
8000~ 161 12 7.5

&Rl
BIERER
4A5 With depressive
Group n symptoms X P
n %
JE{EH (Residence) -7.0416 <0.05
i/ (Urban) 2963 223 7.5
AT (Rural) 2595 344 133
2B EHIEMR (Chronic disease) -4.5083 <0.05
7 (No) 3538 312 8.8
= (Yes) 2020 255 126
{AEIRT (Body weight) 29.1478 <0.05
{REIE{K (Underweight) 226 39 173
{KEIEE (Normal weight) 2490 293 118
FBE (Overweight) 2077 187 9.0
BERE (Obesity) 765 48 6.3
A1t (Total) 5558 567  10.2

[F] = - BERIEEHRK.
[Note] *: With data missing.

®R2 PAENREFARIERIFE (M (IQR)]
Table 2 Lifestyles of participants [M (/QR)]

BIEBEERR TAPEBAER
b=l With depressive Without depressive p
Indicator symptoms symptoms
(n=567) (n=4991)

RIERESALEE/ (hd”)
Leisure sedentary time/ (h-d™) 20 (17) 20(23) 165091 <0.05
BEARAYIE)/ (h-d")
Sleep duration / (hd”) 8.0 (1.0) 8.0 (1.0) 1.5874 0.21
BRETHETE]
Physical activity duration

LPA/ (h-A ™)

LPA/ (h-weekrl) 3.5 (12.8) 8.2 (17.5) 46.9013 <0.05

MVPA/ (h- 8 ™)

MVPA/ (hweek?) 4.7 (13.7) 7.0 (12.5) 3.8848 <0.05
BBASERHE/ (METh-F )
Total physical activity volume/  25.6 (61.8) 31.5 (58.7) 3.7525 <0.05

(MET-h-week™)

2.2 BKEDSINERERAY X EE
221 STHIVINERAEIR KLY logistic [@YT#r  FAF3
Fim, AEMS. R HEMNBUANZEERG : 5&
& LPABYiEI D 0 U AB$4BLL, B/ LPA>10.5h BYABEAR
EHNEREIR X PRI T 47% ; SEFA MVPABSE A0
B ABEAELL, B A MVPABYE] >24.5 h BY A B ILHDAR
FERXFL R E 2.35 (95%CI : 1.50~3.68) &,
MRAFTR, EERAESBSEKEDNEN R AFE
b, EEMF. FiR. AEMBNERERE, HhE
HAEBRARERESDESINEERZBIXEEERIT
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R3 555 MU EERFERES A EDYES HIHPEREER
RFEH] logistic Y353 T4ER (n=5558)
Table 3 Logistic regression analysis on different-intensity physical
activity durations and the risk of depressive symptoms among
people aged 55 years and above (n=5558)

srsEENRE/ (h- A7) LPA MVPA

Physical activity duration/ (hweek”) ,  or  95%C/ n OR  95%Cl
0 1690 — — 1446 — —
>0 493 0.75 0.46~1.23 865 0.96 0.62~1.48
>3.5 513 0.72 0.45~1.15 933 0.67 0.42~1.07
>7.0 606 0.89 0.58~1.35 754 0.78 0.49~1.24
>10.5 556 0.53 0.33~0.85 465 0.63 0.35~1.13
>14.0 461 0.57 0.34~0.96" 329 0.65 0.35~1.21
>17.5 303 0.53 0.30~0.94" 155 0.77 0.34~1.71
>21.0 210 0.23 0.09~0.59" 137 0.75 0.32~1.76
>24.5 726 0.37 0.23~0.60 474 2.35 1.50~3.68"

[>¥ (Note) ] * : P<0.05,

R4 55F MU LERESEEMNES HIMIERERRBEAY
logistic [E]Y353 445 (n=5558)
Table 4 Logistic regression analysis on total physical activity
volume and the risk of depressive symptoms among people aged
55 years and above (n=5558)

BEEEDE/ (METh-F ™)

Total physical activity volume/ (MET-h-week™) n OR 9%l
0 1496 — —

>0 220 0.71 0.34~1.50
>7.5 309 1.13 0.63~2.03
>15.0 3533 0.79 0.57~1.12

222 FIE-MuxZ FRERTRERERRG, RHEIM4
N AEEDNERER, S PARTES HIMHNAERE
WXPG 2FF &M kB (B85 P<0.05, FELM P>
0.05). fE& LPASETHETBIIE 0, HINANEBLEIR X PLIZ
R, S8 LPABYIEI 0 BYABHAELL © 3 LPABY(E]
KE|12h- ), HIHPEBEER RS T 32% (OR=0.68,
95%Cl : 0.48~0.96) ; X LPABY [B] 8 d 115h- & 1, H
DNEERN M ESRAMILLERKRELINAITER
X (P>0.05)0 A MVPARTE], B BIAECHELHS
HIVNEERNEEIFEEZEFE- BN XER (B
#P<0.05, IELL M P<0.05), BEE = A MVPA B jg]
MBEARENEME N, HIEERNCZ 5T
e EANEE., SERAMVPAREIN 0K ABEIE
Eb © Y MVPABTELAZEI 9 h- /&, HIRHNARGE IR XS
T P& 37% (OR=0.63, 95% CI: 0.43~0.94) ; % MVPA B
B3A % 26h- /&, HILHNEREAR KBS 79 1.6 (95% C:
1.10~2.53) 1%, SBASEEHE N 0B ABEMELL ¢
YR BIENEIXRE] 40 MET-h- B 2, HILINAREER X,
F% T B% 33% (OR=0.67, 95% CI: 0.46~0.98) ; H =2 B 1A

JEBNEIAE) 183 MET-h- A 1, HININEREIRXFL A 1.7

(95%Cl: 1.10~2.64) 1%, L& 1,

2.00 P
1.75 ---95%C/
1.50

== == = = = = = o= J
0 21 43 64 85 105 128 149 170
JEBHAETIE]/(h-J& ) [Activity duration/(h-week?)]

— OR
8.75 ---95%Cl

0 13 25 38 50 63 75 88 100
SEBHBYIE]/(h-F&) [Activity duration/(h-week™)]

4.0
[ or
3.5 ---95%Cl

(Risk)

0.5

0.0 Il Il Il Il Il Il Il J
0 50 100 150 200 250 300 350 400
BB {ASETNE/(MET-h) [Total physical activity volume/(MET-h)]

E 1 LPABYiE (A). MVPARTE] (B). BEKENE (C) 5
I HPEREE R UBS RO 2 - R X 2
Figure 1 Dose-effect associations of LPA duration (A),
MVPA duration (B), and total physical activity volume (C) with
the risk for having depressive symptoms

3 e

KRB HERGHRR T RAEX TR
BSHIESIT T PEMNE 55 5 MU EEF ARFR
E S &EmE. SR AEEMES HIINERER X
X FR. BEREM, T—ECEA, LPABYES HIHT
BN L Z BB KRB 2T F A X R BEE LPARY
EIE0, HILHNAERER XU Z M PR R S5& R LPARY
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Bl A0y ABEAREL, & LPABY (Bl A 12~115h- B 1 B,
HEHDAERE IR XU PA & PR 1K

ASFR ST 45 B2 15 BE LPA S TS AR E IR H A R
REIER. UFROBMAXFIPANEREY D,
EEWMRINAPATHE# B A @EREEER Y,
Ite, R DAEARMEES A EHIER T, RIS
MVPA{T T #TF, IER, BESIKAONZER L
EEBRINE, BREZNHRTEZT PATTESE
ANEERNER. B TEEVIETRE, EEAMNEERE
EMNARXZARBEMPERE, BRI A
KB BAECHIEEYIE R ENEE, 2018 FXEHS
KESHIEEEBUE T S M BAKESI R M FLEE] 10 min
MEXR, MERBAT “BlER" Y, SLUEMRFTE
A 222 A S A 2% B3 0 LPA BY 8], (A EIHETE
HNEAETNE, BEBMEEEF AL INERERRIX S,
SIMMESEENIN, KRS« REERK 7 AR
FEAERRBIESE Y, B, NEFHEEAX MIFFHR
BADhER, IRE B MIEDIK T, &8 S 5IiEnhiRlk
WAL KWL, IREH SRR, EBEN
EZRBABOIEES, NERENBEELEE —ENE
Rk,

MRER, BEENEE NN ERINEERE(E
B, 55512 MVPASTIDERRURIP(ER, BALEBEINT
IR, BRIE - BN XRAARHAARSZH, UEN
MR ZEHSAKRE MVPA B8] S HIEREIR Z (819 %
R U, KIRRF ARSI A ERER DT, X0E
B MVPARTE]l. BB AERES HIINAER X 2
B EEM VU BEFIEMN X R, BIFEE S E MVPA B
B)FE S AECHERE M, HIVPERERN I Z I
TR EFAEE, BAN—IHR LIS AERD
SINERERE “u” BUR R 1, {7 BAXT F IR AR ER
AL, MVPATI R BIRENEN ZEFE—MNER
Bk, 2018 FEE G AKERNIEREWRIAT I ZM
BN EARMEFERMHEEY, HRIEH, HME
M B & BAER/K R EIHE SN 3~5 (Z6, AFE
SESNKFRAMEREEF X TEFENRER
%« RIERMEL”, BIERFETERN R BH—
TR, BINEEARZREIENRER, TSN
LPATFEE, EKREIE R 2h MNRBERKHE T, B
WEFE MVPABY B KIXE] 1~1.5h, £S5 G TS
MR, Mo T ETE AN, FERERFEFEAENS
&EDN, FERIE55 %5 R EABHIERERIN G &, B85

RSESHE R —MEX PR AL A B9 F8 5 T 71 5 56 B
ZEANSOEERENSRLE,
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