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Abstract: Examining the optimal 24-hour activity recommendations for adolescents based on optimal time zone
analysis and validating their impact on physiological, psychological, and social adaptation health. A total of 837
adolescents aged 12~17 (403 males, 434 females) were randomly recruited from Tianjin, Wuhan, and Zhengzhou.
Triaxial accelerometers were also used to measure 24-hour activities, including moderate-to-vigorous physical
activity (MVPA), light-intensity physical activity (LPA), sedentary behavior (SB), and sleep (SLP). The self-rated

health assessment scale was employed to evaluate teenagers’ physiological, psychological, and social health levels.
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Regression models were constructed to analyze 24-hour activity combinations, to predict outcome variables, and to

identify optimal duration and ranges for 24-hour activities, and linear regression models were used to assess the

relationship between meeting activity recommendations and health outcomes. The results showed that teenagers’

24-hour activity behavior exhibited significant positive correlations with physiological health (P < 0.001),

psychological health (P < 0.001), and social health (P < 0.001), and based on those, the optimal 24-hour activity

duration and ranges for teenagers were determined as follows: MVPA 65 min (40~70 min), LPA 320 min (220~370
min), SB 440 min (240~600 min), and SLP 632 min (590~680 min). The study highlights the significance of

establishing 24-hour activity recommendations for Chinese teenagers across physiological, psychological, and

social health dimensions. Compared to international guidelines, the MVPA recommendation aligns closely, while

the SLP recommendation is higher, and also provides specific guidance for LPA and SB. Meeting these

recommendations correlates with enhanced physiological, psychological, and social health, offering critical insights

for developing 24-hour activity guidelines and fostering healthy lifestyles among Chinese teenagers.
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#PH<—Imer(scale(log(PH))~cbind(ilr1,ilr2,ilr3)+sex+
age+eco+ledu+medu,data=datal)

#MH<-lmer(scale(logMH))~cbind(ilr1,ilr2,ilr3)+sex+
age+eco+ledu+medu, data=datal)

#SA<—Imer(scale(logSA))~cbind(ilr1,ilr2,ilr3)+sex+a
ge+ecot+fedu+medu, data=datal)
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>#put activity variables in minutes/day>

#df fit§Sleep=df fit$Sleep* 1440>

#df.fit$Sedentary=df.fit$Sedentary*1440>

#dfit$LPA=df ity LPA*1440>

#df fitfMVPA=df fithMVPA*1440>

>#get range of best 5%>

#range.best.sl=range(as.data.frame(best.fit5[,1]))>
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#range.best.sh=range(as.dataframe(best fit5[,2]))> (range low:high)

#range.best.Ipa=range(as.data.frame(best.fit5[,3]))>
#range.best.mvpa=range(as.data.frame(best.fit5[,4]))>

>#make nice results summary to look like mean

#sum.sl=c(b[1], range.best.sl, b[2], range.best.sb, b[3],
range.best.Ipa, b[4], range.best.mvpa)

#fit.sum=round(sum.s1*1440)> fit.sum #in minutes
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. AR SR AL
7 MVPA LPA SBSLP 4% MVPA LPA SB SLP 44  MVPA LPA SB SLP 4k
1 70 360 340 670 9226 70 350 340 680 91.93 70 360 340 670 93.99
2 70 350 340 680 92.03 70 360 340 670 91.91 70 350 340 680 93.98
3 70 360 350 660 89.98 70 340 350 680 91.76 60 360 340 680 93.77
4 70 350 350 670 89.90 70 350 350 670 91.74 70 360 350 660 93.16
5 70 340 350 680 89.96 70 360 350 660 91.73 70 350 350 670 93.15
6 70 360 360 650 89.69 70 330 360 680 91.59 70 340 350 680 93.13
7 70 350 360 660 89.45 70 340 360 670 91.58 60 360 350 670 92.93
8 70 340 360 670 89.21 70 350 360 660 91.56 60 350 350 680 92.92
9 70 330 360 680 8897 70 360 360 650 91.55 50 360 350 680 92.64
10 70 360 370 640 88.97 70 320 370 680 91.44 70 360 360 650 92.34
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H, FAEREARSE I SB B L, MVPA KF
JEARITE ST A . X 53R T AR SE PR B
BUMIAT o TRIEE, Wang &% 11 AN 9~17 2
AERRE ST AT T, RIAE SB EFIE P AE
FRIEHEIZ) A 411~631 min, HE—H I UFARBFIT R AY
SB IAEXH], BEAh, ST RS AY LPA
A, EHEDFI ROC AFrE L, RRETESE
BHEAT 257 min/d B LPA A A 3RAHEFE A5 AL, X 54
WA Y LPA(240~600 min) X [HJAH—%, K THA
IS, O SEB R HERE T2 e T DA% et 2=
PRIBNEZ . A PR  ZORIE N D AF S K0 51
IR A AR AL 25 E R, AWT5E8R R Y SB Al LPA
(R B BRSSP, A — R
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