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Abstract

As we know, people’s sleep is considered to be related to cognitive function (for example, sleep
dependent memory consolidation). There are mainly two kinds of sleep measurement: subjective
self-reported measurement (such as sleep questionnaire) and objective behavioral measurement
or neuroimaging measurement (such as polysomnography and actigraphy). The results obtained
by subjective measurement methods are often controversial because of their subjectivity, and may
be inconsistent in different studies on the same topic. In addition, the conclusion of the empirical
study may be that the results are reported under the condition of “selectivity”. In order to solve
(or partially solve) the above problems, and test whether the measurement of subjective sleep is
firmly related to cognitive function, we adopted a new exhaustive model method: standard curve
analysis (SCA). We studied the relationship between daytime dysfunction (a dimension of subjec-
tive sleep) and cognitive function. The results showed that daytime dysfunction caused a large
proportion of credible effects (more than 60%). The results of SCA map further indicate that there
is a robust negative correlation between daytime dysfunction and cognitive function, specifically
in the subjective measurement of cognitive function and the objective measurement of language
tasks. This provides supporting evidence for future research on daytime dysfunction and cognitive
function, and also suggests that researchers should carefully select appropriate cognitive function
measurement methods.
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1. 531§

HEAR, V248 NRBEIR, &P AR ERER AR . AT AR, BEIR & 11 =77 2 — 1 E,
RS AR REE BRI, YFZHEFIESE (Astill et al., 2012; Killgore, 2010)% M, AKHERR 5l A Thfg
AR BEIRSURBLE, IAFIFE R ILERLT . SR, ARMEE LR PP IEIR PR, BOyER —DNEARINE
Fo BRI, M ET AR SR L AR A S AR AR ORFE B BB T F T B A B IR 2 240 77 v (Landry et al.,
2015). MRAEZBTRIBEFL, ARA]EZE S P AT VE VA BEAR DT &, 455 32 00 B (U DT 2% £ IR 5T B 45 4)
AL (0 22 5 R B AN E 20 (), (R AR AE — S [ R 0 MR 5 445 SR 5 7 O e IR ) 2 245 SR AN A %
(Campbell et al., 2022; Kushida et al., 2001). #t4l, wAE 2RI & -5 FE i 7oA 2 (BRI R A &) [ 1) 26 &
e 15 SEBR A RO AR, JUHRAE O RERR I & rh, R [ 5 OB T R A Dy 32 R A5 ) e R A R 22 1Y)
[ [ . IR BE R 53R . BOME BAHER A S i O F R FE . INENThAE 5 1 £ BE I AAT
N, GERED GedL. o)L RS PORFNE SR

ARSI B B H 8] T e B A5 (G5 WL RERR 7 — AN ERE) S5 A RN D RE  TR] R O 2R o 5 2 UL BRI 8 &35
SAHEE, LR AR I & 45 R A R E AR R R AFAE S, ER BT SERT Bt At 7 — 25T
F= R AR AT A RN T R 2 [R] 9% R IR BRI A, W R 42 1 TR
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Table 1. Relationship between subjective sleep and cognitive function
2 1. EMEBARFIAZNTHEERIEL FR

N T W AN [ 48
o SE SQ SL SD DD DS MED TOTAL
(Hartman et al., 2015) S
(Henneghan et al., 2018) S ns S S S ns ns ns
(Lysen et al., 2018) S
(Yaffe et al., 2014) S S
(Nebes et al., 2009) S S
(Schmutte et al., 2007) S S
(Hart et al., 1995) S
(Blackwell et al., 2006) S S S
(Schmutte et al., 2007) S S S
(Saint Martin et al., 2012) ns ns ns ns S
(Blackwell et al., 2011) ns ns ns
(Potvin et al., 2012) S ns ns S ns S ns S
(Elwood et al., 2010) S S
(Faubel et al., 2009) S
(Waller et al., 2016) ns ns ns ns ns ns ns S

“s” M “ns” JpRERMIUERE SINFIDIRE RS AR WM SE, MENRALR; SQ, MENRFIAE; SL, MEHRIEAIN;
SD. MENRIEHG; DD, FIRINAERERT; DS, BENRFFLENS(E]; MED, (EHIBENRZGY); TOTAL, EMATWLHEIRTT &

M 1o, AT MG — e a0 1M IRAR KA R 4E LR S5 DI R 0%, (BT e LR
FIREAFAE I, BUX LA AEA R FE A AR ZER (R, R 1 A ads “s” A “ns” ). SCUERETT
(¥ 4518 T RE 2 TRVA R (B0, AANAZ B2, IXAE AT BATTANE 2 H 16 Th BERRAT A& 75 5 S 5 AR DD REAR % o
RAAHE (O F A T DU R AN R AU R AR BN 5 VAT T AR S A P AR Y
AT W0 AR MR A2 AT IR ARBIE AT R BN FRIREE R, SHERT 7 H
A2 AR RIS AR 45 R o 1 AN i 2 12 45 Ve AE HLA PR AR B 805 2 rh R IR 2K

RIS, K2 HESAET T R SRR B — BN MR AR R . Beriliid, o R iw e oFie
A3 3 W LBV AL 58 G 00N PR AL N B K AN AR R b o AEAR (R (K B S SR Z X Ah b, ASBOHEBLLE
BB A AR IS (8] 5 NN D RE AR SCIE, O LUK BB AE FTRVE o B10n, AN Th BE R AR e 72 7
(At THE 22 KRR LA ) AR 4 2 18] T REAEAE RG2S K30 2 57 TR ?

GRS A N A BE I BT OB AL R e i o DRI, RN TR EE AT KRB MR IR A . [, 4%
kAR, A RIS IR Tov R B I A4 e A B MR B E R TS “PhA” THIER SR .
T R E D RIS, BATTIN T — R W7 ik ——Hhr i 2731 (SCA)

SCA (%0 AR A TH T AT T LR B 0 B AL AR, AR5 AR I B 7 ok . AR AR
HER () N RIDI RE A R AF) A (D) — 41 8 B 2 [ A (R B AR B AR E I A b R ) T AL o 3K
TR LA ARk 2™ SRATALL BT A AT RE AR R FRE p (8] D BE RS NI FI DI REZ AR 2R BEAD,
A UARAS— D EAR N E AT, DAPPAG AR SC PR R 45 4 2 TR WL 21 ) R B I AU B AR . SCA
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C&ER T ENIS, AT ARt 7 5245 B (Simonsohn et al., 2020).

B2, AR FEEH K RHE H IR ZhRe AR DI Re 2 B AR OCHR . N 1 M TR BIGHR 70 i o Hadk 7]
AR T — M B p 55 25858 07 e &t X PV R A RGN AR 7 15 5 AN B 8% 70 4 =i S
WEFE 0032 B EE AN LI EAR ) & o BART S, AuT0 70 STt 00 55 25 AR vk, DA B 8 87k 1 22 455 2R 41
(Calcagno & De Mazancourt, 2010), BT “BFF N 5t H HE” B> (Babyak, 2004)Fi £ 15 1) 25 (8] 5
AN, SEGT EE R A BRI

2. Fk
2.1 BEREFAHEI

¥4k 1 Nathan Kline Institute Rockland £ AS(NKI-RS), X & —TSE . LLHLR 53 1y, il
B A Ay Bz A AL FE 5 T (Nooner et al., 2012). iZ5EE A& 7 55 10 T M HER
ANAIDIRE . FEAZ N NKI-RS R 8m 26 b 351, DROR R 264008 S B A & RD . B,
SINTIHIFEA R 1054, AATHA 776 A0 78 B RS R 2Bl . 2 5# F01E 13 £ 85 2 [A|(M =
455, SD =19.0), 62.23% &,

2.2. BIlEIThEERERS

H 5] D RS K F PSQI (Buysse et al., 1989) 7 (1) H [ D REf g 2 B 3E /7 &, PSQI /&2 —Fh B IFE
Mg, VR4l 1 AN I Al RS P A BERR R A TP, 19 DI HE P24k 7 DRSS, A U EIR
BEARTEAR I . HEARFF AT R] . SIS PEREIR R . BRARFSS . BEAR 25448 F A0 B (R ThRef=s, X 54y
SRR ME T M 0 B 21 K124k PSQI 347, 185tk EIR R Sk 2 . TR T 2 /T, FIXEeES:
H A 8 AT T AR EL
2.3. TANHIE

wmEpTR, AL TR, R EWAMEYOAENE . A, FRATEIRI T — RSP,
[FJ B 2 H8 T AN ARG it . AERBRL AT 1T, XA ISR DN A B AT AR AL

TN ENTh EE R A 0 2 M) 5 (Broadbent et al., 1982)#E4T &, X /& —1) 25 WA A R & 5,
W2 5E7EE % 6 NH W SERH E ARSI AR R A R R« 2B &R F 5 4772 0
INTHE AR ETIES (Gur et al., 2010) i+ T HAMT MM E . Z8E AR & 28100 T 17 /R 2 1
BRI R B (Spearman, 1914), FATTEFE 7 — K 2 (G) FIR: & I 3R (S) I o 253X Py > R 2= R py 7t
AN RN T BRI B FE AR

24. thTE

RAVESHTRHNT AA G2 E: FRRE TR AR, GRRE TR AR RO R
2 DA SRR 51 T IRUFIITESE (Salthouse, 1996). L, EIAGIAUN A, RAMEXRE M
RN,

2.5. ¥REIZE T (SCA)

HATHIBE AR T =28 SCA Jiiikta s H 7] Ty RE R rS AN FI DI e -5 5 WUF1 2 0877 THI FRAH G 1) i
SERRUE; 2) fHTHELAY; 3) GuitdElWT. EATJ5iAZS R Simonsohn 5 A Frey 55 A S & (Frey et al., 2021;
Simonsohn et al., 2020).
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3. R

mFk 2 pra~, HiEZheelEig BA vl S m FbrERE IR K. 76 4352 MbrdEr, HIa)I)RekREfS(DD)
SRS RS % 2774,

Table 2. Results of specification curve analysis

2. FRERZ DTSR

Bootstrap fiFEH1H  Bootstrap

Bl AR POERORN AMEERNE AERRNE BLE % 1 L P A
———
A gﬁ{j e 4352 0.07183 2774 (63.7%) 0 (0.0%) 1/50 0.01
C
ERS 4352 -0.171 256 (5.9%) 3327 (76.4%) 1/50 0.01
HEKF 4352 0.08803 2498 (57.4%) 467(10.7%) 1/50 0.01

L bRl 2 AR R RIS, R D) RERRAS = T BOK LI A5 208, 4k (1L T
ZS0NE) RIS €8 (67 THT RB0BE) s s 9596110 85 e 2 X R (HD) ANELAE 0. AHS, FHABAH OGS B0 T MK HL 1
MANFIAE RN, FRALSE O 5 € 95%HDI 7.

MBI, BATRTLARBE, X T FrA e ek, 8 F B0 T LS AR AR ) R A B
/NP = 0.01). XEMRAEFETF T, GRS 250 05 B il 28— R ARk i 2O RESE 0 0.01,
X P I A N K % B Al T RCR T LA K T RE S R B (1 B R) o 2 R S8 T 3 M R b v
RIREIFE T A AR ETh A, H R DD RERRRS T AR Dh RE RS2 A H (8] ) RERSERS 14— 4> SD &5 Tl %0
ThREHE N 0.072 4~ SD.

Model specfications | 871 1741 2612 3482 4352
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Figure 1. Daytime dysfunction
1. HiE)IhRERERS
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Kl 1 ) Dl e R 5 RN D B AH DI AR it 22 20 # o A 2R TR 2R 1 A 4352 A St (1 5 7R
P (F R R/ INHE ) HP A 38 AR DG P (BB (7] Th RERRAS) S A AN Th e I DG I . BR 2R 3R id ik DL e il o7 32
(P58 53 (1) T35 () $RAF 14 1 1) D) BE R RS A 5200 /AN, T RS V) 1 2 3 7 e it 387 e e /) — e o] U 3R A5
SO RN o WIESAT BT 2 A4 BB UL 7R bR vt s 22 (RIARAE AL AR 77 TR AR 4K o b 28 %
3l FLZR RN 95% 1) 55t 3 FE X [|) (Sr R n I (B W IE R, WARRS 0 Al E MR, kR
BRI . &SP IR G R T 7E AR N IUHR R /N 0 A (R, B 2B T s A SGvE A0
NI BE 2 B AT A R Ge ik, TUARER A 1) o PR M ARAR T REANBAL bR v b 5 ) DV AT IV
LLEOFRE RN G ATAT AR RS 7E x B B AOARUE o BAPRUETTREE S 9 AN IV BT A, (HIRAR AT
MR EF IV (TEXFMESL T : B RIIAERERT) (82 \V —HR e s 5). thih, Bk
HSZHL T 17 AASER DV I —AN N T LB, bRifE 1 EFE HRIThRERERS . FEEY. A /K T(EDC). HE
AR R 2L 5] (8] (DS) MIHERR 25 22 (SEME N IVs, WA MR (CFQ)E N DV. 45 : “DS” = BRI [A]; “SD”
= BEARMERG; “SL” = BEHRIEMRH; “DD” = ARIYjReRERG: “SQ” = HEMRFiE:; “MED” = fff
MMEIRZ5Y);  “SE” = MEIRZAR. “CFQ_Forg” = INFIRMPHIESFE; “CFQ_Dis” =
Wil 5 s 4y 0 Re J1s “CRQ_Fals” = TAKNRIG IR 45 1 (4R R il ;. “penn_SM” = JKGLIZ ) 1)
MPRACT test; “penn ATT” = CPT test for attention in; “penn WM” = TAEHNTEM] SLNB_test;
“penn_ABF” =PCET test H 4%/ RiGPE; “penn_El” = 125151 ER40_test; “penn_ED” = 1%
#5040 ) MEDF _test;  “penn_LAN” = FTiE 5 #EHEA PVRT _test; “penn_EMs” =sVOLT test T
BERadlZh 2 i z;  “penn EME” = SRR EEICIZH CPF_test;  “penn_EMw” = E751d
12 S IEICIZ ) CPW _test;  “Psychom.mod.: ‘G’ 7 = M. FRINERA 4R B — K H T G.
“Statist.mod..All” = JLEFTAFEEMSHHAL,  “Statist.mod.: Subj.” = M4 T ERRGEENS
PR, “Statistmod.: Obje.” = MEEREMATNE RHIG AL,

H 18] h BEFE A5 A AT {5 SU i S 30N 2774, 15 63.7%. H (A ZhAERERS 154 th AN I H 08 0 4k a) 76
i E—NAR, RIEFFEGIRES I S S 2/ 00Ok DR REE R b) /e EM—"NA W, RO
ARG RAE R T8 A 2 K. Wyt 50 8m, & H NE NG = FAE I i m .

P NALRR BT SR AT R . 2 i, AR R IFRBLS DD Mm% D)
FHOG. BbAh, UL A AR A 77 BN A DI Re S, I8 WS RIX L, BT CFQ_Forg.
CFQ_Dist. CFQ _Fals il Statist. X LB AT9R -5 HANSE A P A0l & A — 225G, B penn_LAN. G Al
Statist. 5 4. AEEE, XEWRE ATFEW EiRE T SKFR H R DI ReREAS, (HARA17E penn_LAN
R B o X — RIS IRATB A — 2, AR 3 WA I & 1% 5 20 0 Dl R I & 47 A 5K
B RN IR e gt ) — SRR

T %%, penn_LAN 215 1) penn 15 & HEELINK, H2CE MRS (ETS)H 2 H M EL 1 8 ME
SRR AR B — A AT SR R AR AL, COARIE B BRI A ST X 4 (Gur et al., 2010).
PR —TAE 72 (Demetriou & Kazi, 2006)#& i, — 8 5 AR IR BIRIPN I B JREEMERN B R E NG
Ko FRATHEN, LN A TR AN (BN, Zid s A M)A B 1 B BRI, R TR 2 e
AR FOR TR R R (B, WERE, ERZHE D7), TARLEAR S NI TG O R EE D, iR T LT

B, % T G Al Statist.mod.: BT, FATTAT LA K L& 2, a) CFQ 1 AT A 4 % (R CFQ_Forg. CFQ_Dist
H CFQ_Fals)#f s H (S AR ), I BRI i AR 3 KAl s 2 (s AR X), A& b) 4eit. mod.:
Obje 5 FMMEMRIEA R SRZL FAHC(EN, BA WL AERI). Kk, FATHEN, XA
B2 M s iR T AN Th AR I A
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R, U BRAR G ) S R I AT S D ThAE RO 3 I B B SEIE. R, ERTE
4352 MRERVERE R, 0 E FRAR A 10 (R D AR 2 S R E AR I ThAE R R .
4. g

A T A — RO S0 470 FRUERIZR 00T (SCA), Hiik T PSQI T3 H 10 Th Ak bafg 434> 5
SRS B B (R 20 AR BT R 8 ) 2 A (AR e, T T 3R 0 2 A e

INFIZHREI RN
BATHI TR, HIMIhRERERS SIAMThRE B IO . X — BAREE 18 /8 36 T X R E A R bR vE A ER
A3HT, LR 2 0 P 520 B AR TR R S B3R AT LR

BT —— MR I Ah, BTl AR i 2 I ASOA TS R R B, (R A DM S IA RN ThRE 2 (A1 5%
WA SRR, WU 7 2 IR AE 2 S (R0 AR 5 I 2 S5 A R T BB I B AT NI ) o ARG, s RISk,
HERMNENFEARAE LG, BRI 5 U AR AR MR DG . AR ERATRI I, XA IR AR AR
AN NN 1 (1) ¢ B A i A A 26 45 (Seeman, 1959), K2 A H BANFZA R G — M —F . A
I, BN AT B CRIBEIRA I, Al B 5 A AT R WO ThRE R R T . B, &
ANNEA X FEIZ P FERBEIRANGF 500 T 4 R0 TAE. 28U

teAh, IR S RN R D RE (R O% RO — 25, B 3 WL R AR B S8R F, RN T RRibRLT .
WIRRE AR BT, 5 32 U BRI 5 A DG ¥ T {5 T T i) 2 BEAR HRAE A N Dhae i 00 B FRAR A U & |, 1
A5 SR 2 AR T RUAT NI R b A iEe, — Mok, EUREIR R R, EThRER W
I Rk 2 . JenT I AL C AR R T B AR BEAR 5 0 P A (R B R . — T
FRWY, T E R PR 5 K S RO O, BRIRFERAS AN UM AE S PR L T R A
1 DL 55 504 R % (KRS 18 A 22 508 v AR 8 L(Sexton et al., 2017). A—IRF RN, AR EEMR
HHEIRS AB S A 0%, B-TER R TR R BT /R IR BR 93 ¥ B 2 A= W bs ) (Spira et al., 2013). FRATTHE
W, TE AR B R AR A DG K N AR S AR A sz T AT T e

AT TAE A — L /M. ok, TATATTREH BT A bR, BATRFZRRTRZ A S, &
TR MG R AN ZH KX AR AR A AR B g N A bR R AT 0 T A 9. o s i A HoAth AR & ]
RE S W AR A AN DR 2 M B R . 35 =, I THURAMEATR, FRA1TR AT 78 7 3 W ERR FE br A0
INHIDIREZ RS R, A ININE M EEARIE AR . 2B =, AT TAEHEAG BRI 3 0 MR AT %0 Th g
Z AT R SR G &R, R 3R BH 3200 B TR 5 B AR () — L6 g 126 DG B 5 N Th R 25 DA ¢
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