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The Relationship Between Maintenance Hemodialysis Patients’ Sleep
and

Self-management Behavior

Abstract

[Background and Purpose]
Adequate sleep helps patients recover from mental and physical exhaustion.
Qualitative insufficiency and deterioration of sleep interfere with daily life and
increase the risk of lifestyle-related diseases. Patients undergoing dialysis often
complain of sleep disorders. However, sleep disorders have not yet been fully
elucidated. This research sheds light on the subjective and objective characteristics
of sleep in patients on dialysis, clarifying the relationship between sleep and self-
management behavior during dialysis.

[Methods]
Subjective sleep evaluation in 41 patients on dialysis was performed using the
Pittsburgh Sleep Quality Index (PSQI). Actigraphy was used to investigate the
objective sleep state. Additionally, using a self-management behavior scale for
patients on hemodialysis, the relationship between self-management behavior and
sleep was analyzed based on basic attributes and test data of these patients.

[Results]
1) Characteristics of sleep in patients on dialysis: the PSQI total score average of
patients on dialysis was 6.80, and 56% of the patients exceeded the cut-off point of
5.5. The average actigraphy measurement results were as follows: the total sleep
time (TST) was short, 277.35 minutes (4 hours 37 minutes). Sleep onset latency
(SOL) and wake after sleep onset (WASO) were long, 62 minutes and 64 minutes,
respectively. The number of awakenings longer than 5 minutes (NA>5) was high,
3.79 times. Many patients (26.8%) were taking sleep medications. When comparing
patients with or without sleep medication, those who took sleep medication had a
poor subjective sleep evaluation and were intensely aware of the disturbance of
sleep induction. WASO was longer in objective evaluations by patients who did not
take sleep medication, and a significant difference was found in NA>5. PSQI total
scores were correlated with “family structure” and “weight increase rate.” Patients
living with someone or those with a low rate of weight increase were likely to show

good sleep evaluation.



2) Patients’ self-management behavior: The average total score on the self-
management behavior scale was 86.28. There were correlations between the total
scores on the self-management behavior scale and variables such as “cardiothoracic
ratio (CTR)” and “family structure.” Factors influencing self-management behavior
were examined to analyze the relationship between self-management behavior and
sleep. The results revealed that “the total scores on the self-management behavior
scale” influenced the increase in weight, along with “PSQI total scores” and “CTR.”
3) Interviews were conducted with six patients with a high total score on the self-
management behavior scale and low weight increase who were supposed to engage
in self-management behavior well. The following categories were extracted from

”»” <«

the interview results. (1) Three categories of “resistance to anxiety,” “encounter
with difficulties,” and “happiness from employment continuation” for the course

from onset and feelings for dialysis therapy. (2) Four categories of “self-affirmation

»” »”

via self-management,” “appreciation for the present,” “independence from dialysis
staff,” and “suppression of treatment” for continuation of dialysis therapy and self-
management behavior. (3) Two categories of “acceptance of quality change” and
“adjustment for the amount of sleep” for self-management behavior. The patients
studied showed a chronic lack of sleep because they had received dialysis while
continuing to work. However, they made up for the insufficient amount of sleep by
taking a nap at work and during dialysis, and squeezed time to sleep in accordance
with their dialysis schedules. Their actions led to health care and reconstruction
of life.
[ Discussion]

The subjective sleep evaluation of patients on dialysis was worse than that of the
general population. The objective evaluation showed that they had severe
disturbances in sleep induction and intermittent awakenings and that their TST
was short. Sleep medication did not have a substantial effect. Since no correlation
was found between the self-management behavior scale score and blood sample
data, determining whether patients are able to perform appropriate self-
management behavior is needed for a comparison with test data. The PSQI total
score was extracted as a factor influencing the rate of weight increase; it was one
of the indicators of self-management behavior, which indicated that sleep
influenced self-management behavior. For patients on dialysis, good sleep quality
improves their self-management behavior. The patients who were interviewed

continued to work and maintain family functions and social roles, which led to



positive acceptance of the self and confidence during self-management of behavior.
The patients’ narratives revealed that the introduction of dialysis changed the
quality of sleep and the clinical status of sleep disorders during the course of illness.
Dyspnea due to weight increase, a feeling of fullness due to constipation, lower
back pain and other physical pain caused by primary diseases, and feelings of
itching and leg irritation caused by hyperparathyroidism were thought to be the
causes of sleep disorders. Even patients engaging in self-management behavior
experienced age-related changes in sleep quality and decline in physical functions.
They dealt with the risks associated with aging while being perplexed by changes
in appropriate weight.
[ Conclusions]

Sleep in patients on dialysis was subjectively and objectively poor because of
disturbances in sleep induction and intermittent awakening, and short TST. Their
sleep state influenced their weight self-management. Patients who exhibited good
self-management behavior underwent time management to secure the amount of
sleep while being aware of changes in sleep quality. It is essential for medical staff
involved in dialysis therapy to check patients’ sleep conditions and daytime
dysfunction, undertake interventions to avert a crisis by anticipating problems

that could be derived from their age, and help them in attaining a good sleep.
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EEFEH L CACEHITHZMNET LS. F2ETHLL R TETEE OMERO 3K
RREACEHITHNRELZZ T OIWIKT — 220 THRET 52 & CTHEIRE B CE R
TEE ORENEE BT 5.

BAETIE, IBREOFNPOERBEBHMEALEMAMERFL O THDEHITHR
BRPEY, Wb ACEHREFPRIFLBELAIBICYV AN v 7L, 6 4
BT EERNEBEICLDEM L EZITS. T LT, BREPOBAEE TORBZEH
DWMBICEBWTAEFEBOHFBMENLEDO LS ITbN it oL, HCOEHEITE ORI
LHER & O EERT D,

BHEETIE, ARBEEPREEIAON, THA, FEMOICHERER R &S
NLBENEBEFEOERIZCOWVWTELZT S, £z, EBIRKFESEMICARET HMEIZDN
THOCEHITHP R ZREBEFOFEVICL Lo, BIRMEE A CEBHITHE & O E M
EEZABICHAT 5. BHEETIHE, H2ELHEIEORMNONEF4EOEBN I O
RN OHERT HDIRAMRIEOFTHNIEK T A 22 ZHNTND

s
i



B2E BHTAEOHEERME

1. B9

W2 ETE, BNHEEOEIROFMAZHLMNCT ERL PSQL &7 7 F 77 7 %
AL CEREN, BEHNERRELZFAAET S, HEIRRE, B, AT — X 0B#E %
Mat L, MEREARM O ETHERAZIT .

0. EfFiE

X G IT 2015 4F 12 H ~2017 4 8 HIT/ 1 T AP THMTMIEZE =1 T iz 26 %
LIk 65 mRiMOBERREE THL. BAERITIEEFEOARALRLA ML ARG N LHLES
nNo72H, BAZIFUEZRBLTWDLE L L., EREXEITAARGENLEMCE,
WHBEN 2L, FRNVMETLAERTHY, BELRIK L bITHMEE, RAERE RN
BRWZ L HBESRMEL Lc., BERFLBUENDEMICFHF SN 62 4 O BHFITH
AR ZHW L, ZMORENELNT A1 A ZxS L L.

TOFTT7OERGEOBTIIIMRAEKR AT, T2 F T T T O¥EFITER
OFENT 2 BHERT (BB EIXILER) OFHT LML, BRHTOF 2 HOFE
Hrae T (HEHE/ITKER) TEEFEL, SF3BoBRAZMELTHL 7.

BHTRER TRICTOE L TBWERRARGICT 7 F 7 77 L RZEHHEE %
AR, BHTAZ vy ZICRALTHE LW, %H, FREFELEINRTLIEOEEELEL L (K
1BHR).
1. FRAl 5 15
1) PSQL T & % 38l R AR 3% A6

PSQI (X I8 HHOERMNOL 22 HRRNEMFHAEZETHY Vv — M RETHAGL,
WE1 s HAOMIRAZFHHT 2. #BREFEIGEAIEVEIEROBEEZARLTCED,
cut off point 5.5 AL EOF XML NOMEREENH 2 LFFMEIns V. FALNE
O TREROE ) TR THERKER ) THEARZY R ) [MERKE) TIREOMHER] A F
TEENEE) (7T HFE) TLIC0~3 RTMAEL, RABAO~21 REEHT L. 2%
MRHEDOT — 2 OVYE, FERAEEZFEE Lok, MERMERM 2 U & IR R A
HOBEOT —Z OB RFNZIT-o7-. PSQIEME 2GR RT (BB 23R).
2) T FV T 7ICXDEENERETM

AMT #E8 D E—> a v H—WFMT 7 F 77 7 Version:1.94. 1.3 ZfEH L, R
FaT =TI HRAORVFHEILT 7 F 77 7 %85 L CHIELEZ. RKXENER3 A
MadEE MM e L, RERERFE, MEIRDE, ANIRER, TEEERH (RT3 WAS0), 55
DEORBE 7oy 7 BE2E L. T—XOFHE, E¥FEEEE2HEHL, WELE
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3 HMoEEZ SN Lz, 7o, MIRERAZ L EERERASH VBT T —X
e Lz, 727 F 77 7HEBRRBIZERIRT (BE3SR).
3) ZoMOFMER

FIERER, BT A ¥ =2 — v, B, S, REBMER [ O AE E -2 R HE)
/R E X 1000, UUHE W E, PRaE B M, Body Mass Index (FHiX BMI), /gt
(Cardiothoracic ratio: WX CTR) X7 7 F 77 7HFEROENRIT — X & A
L.

RFEHR (RPIIFION), 7L T7F=v (RPIFCr), REE, 7 MU 7 A (KFIE Na),
BV A (FFITK, Z7a— (ZFiEFC), prvob (FHiEca), Vo (FFHF
P), 7=V F v, ERA, 7TV7 I, ~~ b2 U v b, @EKRE (RPILHC0:), U
fbZEdr & (RH I Ke/V), LR {EE B % (Protein Catabolic Rate : LLF nPCR &
3 %), Geriatric Nutrition Risk Index (FHIXGNRI) X7 27 F7 7 7H#ERANE
ENDAD, BIATOMKET — XS 2B A D NATHOINE LS & EERZEEZ2H
HL7-.

2. IMFHE

W E B ) E R A TR L, MEIRFERT 2 LR & MEIR AR & 0 BE 0 ik &
Tlhole. 72F 77277 —2ORERBOLEIL—JCBLE S B2 Ay, B4R
B D5y M 1% Spearman FHEI R % 2 H W 72

M R S R AR 7 U R o0 TR [R1 4 & PSQT oD B oD RE A I 13 45 i +0. 5SD D 3 B BE X 4y
\Z & % good-poor 3#r & W, PSQL OBIZORE, 77 F 7T 7 DRI AT — 4
(R#EF: 2REHBICBIT S 3%) FHFHEBAICBWT IXEE] &L TREL
R R HT AL BRI IR B R RN Y 7 b = 7 IBM SPSS Statistics 25 A L, #MiE
DA B AKEEIT 5% R E L.

3. ERERE

AT TAZ R LT HEERMIEICE T 5 MmBIER) (SR L, FHBRKFARES
i B AR A B2 O KRR OKERE 5« 2345), AMBEOMBEEA/NEB S OKR Ok
Fr  H27004) Z 32 CTHEM L. EAI2NEE SR L HIEN O XIS RE &I L2
(Z, BRIEE BHFTENE, ZREMEOF A, MRS - B REEIRO BB, HFREAZIN
CEDARBERAELC RN &, IFEMROLNEK, MAFHRORE, 7 — % O EEH
OWTXHFELAHTHHL, AEZFCELEHGTEML .



m. #%R
1. HREFOE =

XREE LB REITALL (B34 4, KMET4), Fl56.6 (£6.5) w%k, &
FriE 11.9 (£9.1) £ TH o 7. FRKBITEMRERKRE K 22 4, BEIRFHERTE 11 4,
SR ERE A4, BEHEEEE 14, Toth34Thd (R1BR).

MEFHED I H 114 (26.8%) TMERFEZRM L THO, HAMLHOBEN 84 (V
NET AEABE 24, 7T YT A2L, TAXY T AL, ZFVTALL, 7
nFERL2H) Thol. 2HMMOEFN 3L (YAVET LABEABRE+T ANVT F
V, VTENRL+ZF VT A, NIT VT AtZ=F Y T L) Thol.

MEARE T L T A AMEEREOR VY P TEE U R, RV UT YR
DEFAFLICHEH SN TEY, FAEFORLR DA (FLF v R IREHE
ZARVLERHF M) FFEASL TR

SHRED I H 44 (9.7%) 1ZFFHERIGEER R (Continuous Positive Airway
Pressure) 35 L TV, 92965 1 AP EREELZRHL Tz,

MNREEOHZR T EMET —¥ —EHErRIrT (23R).

YTREAFEMmET — % —OMERERMA 2 U EERERAS Y BHEOLK T, A
AIEObLnRnoz (R3BR).

2. BREXE y Y XN—FHEREMEIC X 5 =868 R
1) WE/ARICK D

MHRBEDOREMHNIX6.80(£3.88) TH Y, MERKEEH D | & IDd cut off point
5.5 %R DBEIT 234 (56%) Tholz (R4BR).

MEMREAR A 72 LREO R G AT % 5.27 (£2.36) T, 304 % 124 (40%) 28 THE
IRIEEH Y | LRl S 4, MERFERA SV HEOBREHE AT Y 11.0 (£4.20) T, 11
LB THRERESHY ) LS k.

2) PSQLIGRLEM - RET — % L OBHE

Xt RE DO PSQL L JEME - MEAT — X OBE T, [REHJS & IFKiEk Ao
MBS A BT (r=—.460, p<0.01). F7=, [HRE/L & TEEHEME TP D
RMNIRIEDHEN Bz (r=.355, p<0.05).

TALREHA T THEROE ] & THEBEMK] ICAOME (r=—.507, p<0.01),
MAEBEMNE ] 1T D DR EDOHB (r=.342, p<0.05) A bivlz. [ AIRKE R
TIE MAEEM) L P20 IEOMB (r=.374, p<0.05) A b, [HER K H
T TR CAOMB (r=—.425, p<0.05), [JREE) LB 0B DHEM

(r=.395, p<0.05) BNALNT-. MHEREHE) CI1T FEHEK D0 AOM
7



Bl (r=—.370, p<0.05), [REE| LA R EDFE (r=315 p<0.05) N4>
i, THHRREERE) I TREMK) L2 ADOMBE (r=—.395, p<0.05),
[JREZ)] & TnPCR) 1T 2R IEOMB] (r=.370, r=.363, W3 iLH p<0.05) 28
Hbobhiz (53R).
3) BIREBRAOEEIC X DB

BEARIEAR 72 LB HEIREIRHA H 0 O B TiX, X ToOHE CTHERFERHE S Y
FICARABROB RN AL, P NEROE ] & TARKR) CHEICHE
RERHSVBHEOH/ANRE (p<0.05), MHEREZRHAL TWTHARPEFINT
WoHEW) ARNBSFEo Tz (R6BH).

3. TOFFVI 7T —XIZXDEENERTM
1) HEEDOKF

XREOWE 3 AMOT — % OFEOF%E% — L& oo GEHE B 2R %t
GENER) CTHDHE, MERICIAAEZEIROD LN ST,

DFEERNPEG, KPFETIT1IHRAE (EF&TEPSEGYET) OF—Fa2MH LT
MEREMHDOAFEICL D RNTFA—F 2T LI (RTSR).
2) BT RE © HEIR 3 AE

Mo MERR FERT X 277.35 4y (4 FER 37 43) -7, AREFRFIZ 62 06 L EL,
FERFEIL 64 010 b 720, 5 L EOREERIEKIT 3. 79 MA T, HFFEEICITE
D ANMRPEE & R TN AFAE LR MEIR RFR & B2~ o 72
3) BHERLVIKRET —F LOBEE

MNBEEOT 7 F 7777 =2 LB - RET —F LOBETIT TARER] & TR
B2l IZHB (r=.469, p<0.01) A6, TARER) & TMAHERBEMEK] IZIEOHEBE
(r=.408,p<0.05), EEEDOH M | L T FHEMEWRIICITO LR ADMHB (r=—.332,
r=.—364, WTiLb p<0.05) BNAHA LN, Fio, TEEER] & [RE) CE® s
IR IEDOFAR] (r=.376, p<0.05) NA L, 154500 FoOREERE ] & TRE] ITIXIE
OFIRE (r=.491, p<0.01) BNAH LT,

UEORERNG, BBAEERAMO NRERF CIImEETICHENMEAMRIH Y, Fiks
DREFICSFEVEM N o 5. £z, ERERINEEN GBI O F R B2 & WH T
AR E CTICRM 2 T 2l M2 H 5. JREED & VTR O F TIRBEER 12 5 5 2L B
REEE R Z Hm AR ST (R 8BM]).

4) EBAYRER M & %8100 EER A o B E

PSQL £ 7 7 F 7777 —42OETIX TREGA) & T2ERER) ICAOHMEME

(r =—.313, P<0.05) DNAHHINTIZ.

W



TAEREEBCIE THRRERNE) & T2MERER) (r =—.497, P<0.01), [k
R&N=H ] (r =—.444, P<0.01) ICEDOHENRZ LI, TARER] (r =.442, P<0.0
1) CRHREOHBERALNZ. (50U EOREERE] CIEHMEBERNALRR N T,
MRA O] TIE T 2Ll EORERE ] &L OB (r =—.503, P<0.01)
N BT, THEIRKFH] ) I T RBEIRFERHE ) (r =—.374, P<0.05) & 55300 ER
BEEI% ) (r =—.363, P<0.05) I[CW 202 AOHERALNT (RISR).

UL E DGR 6, BER K H OBV 13 38000 IR 340 23 3 <, BEIRKEE o B v,
ANRERFICHFMZEST 285, P EBELZ2EC TCVLIEFFIETORBREZ KL Tz,
5) BIRERAOEFEIZ X 5K

(R MEAR RFR ) (X REIRIEAR A 72 L BE C2FH) 294.24 43 (4 KFfi] 54 43) Tod Y, MER
R &0 FETIX 2324 (3FFf 52 43) LMoo, TAIRER) HHERKRMAZ L
T3 oA, MIRERMHVHETIT S pHELELS, 50U EoREERE ) b MR 5
MRAZ2 LREIX 4.4 ], BEIRZERA S 0 BIX 1.75 B H 0, TREEFRER] ) (X HER 2R A 72
LEET67T oy, MBEIRERMHVETH B3 DICETOIED.

MERBEOFMTHEENRO LN OIX5 5L EOREER% (p <0.001) TH Y,
MEARSEAR A 72 LEECRIE A Lo 7o, ZHICEET S TRERRH) TAETER1o
7=y, MERFERAZ LECERME T 2.

— 5T, NMREFIZEEL2Z THLE20ND [HRIERKR ) TARE R [HERZ)
K| THRABZIRDORAR»>10, WTFRLERERAH Y BETREOKMEEZ R
L7 (R10BR).

4. BIREZBALTVWARVWENBED 5 54U EORERIKICI T 5 PSQI D gk
MERIEMAZ LI Aol 16 U EOREERE ] &>\ THRAER & DR
HAZRF LZ.PSQI O FMRE66ERAD Y b ITHFRERNEE) ICHE 7%= (p=0.007)
WHhbhle (R11BR).
U EDORELS, BIRERAZ2 LEORICIIEKRHEVWRKR (6 2L L) ofgii
BIZL>THEROEFEZE7ZL, ATORBEBREZAR L TVDI2ERINDLZ LR DLM

277

V. %
1. BEOHEROCER —REALOLE—

HAKD 222011 FITIT R > HBIRN OB EE 1824 4 O T PSQI A%
UL 6.85 TH Y, ARAFIED 6.80 LB L TV, —/RICHNEC X 0 AR g s

L, W&EEPEMT 52 E@mmE OMROEITIK T2 V. KFEXLRE D FYE
9



r 13 56. 6 722y, —MRIFEIER O PSQT #8 & 45 R D FEEJ 1L 40~50 5 AR 28 3.3, Lotk
W3 TEVWIRENRDHD V. Fio, ~REAFROMIREE IS 12.4%, &M 17%
EEINDD, KWFFEXGEE TIEL56%L@m»nol.

Doi ¥ D Tik, MEIREZRA L T\ W@HE Ao PSQI &4 Ak 3. 78 228, A
WF7E DMEIRFEAR A 72 LBETIE 5.27 &m <, FJHTEHE QBRI 3 25 28180 REAL I3 &
Mol PSQL O FALREHEH CIET R T TREALY AR TH -0, THEROE )
IR AN 0. 77 Tk LT 1.23, THEIRZIE] TIT 0.00 2% LT O0.41, [HEAR A )
TIX0.56 (ITKF L TO0.83 7 LMEROE, 2R, REICSWTARREZ/R L. Ko [HE
KA XPREROFELRBRT 50, FERER, %, WX, wh, BN
HEBLTWDL IR RENT. RBMETCEHERREOBERICHRICLEDIEMNE 1
D0, TNERBEMBFZEIBAHENTZOMORRDOFENEHR D .

—), RIRIEDOEFTH 2 AREEFEZ T TARKMH] I3REFEANEERALLAR
Mol BITREFICAREEND D 2 LIXFBAFEM TR S iuizsy, TARKER) LY
b THRERE] OFIZBFEICH TV EEZOND.

TOFTT T OB TIIMERIERMN 22 U OMENR T/ 5 FFf, MERIERM &V I
AR ChH oo, FE ANDFH 7.5 Kl © LT 2L EH 0 b, AR
TITEEE AN DY) 10 R, MERZEMR N 22 LHETIE 50 o LL b, MERFERM & 0 B
T8O U EEIEELTEY, EEOAREENHE SN, [RHEEREM ] CIXER
HWIRAR LHEOT — 2RI ARBRZRLTEY, @EAD3I~4FD 60 5L LIZEL
TW7z. 5 3L EoREEEH ) ©6 /% AT FEHQ 1 E7Z2, HERERHZ UREIE 4.4
& Lotz

UEDORERNOBNBZEOERICITELHESNLIERBNEELTCBY, TOR
FERER N LV REWEOICHERFEMZ 8 S, ZEMEFEOEROEZ FIFTwns Z
ENEBZONT. ZHIEER PICLHERP OEREBIIEEEAEE AL KL THEI
ol oML —HT 5.

INHDZ ENLENFEEOEBAMEIRFEANIL — KNI THE, FI2hREER
OETEN A, FEHMERAG CIXEN EBF OEIRRH T <, ANREE L P&
THED RO LT,

2. BNBREZOEBIRBREEFIZIZONT
1) BHTAE L EIREK

AARTIERAD 20 412 1 ABEIRELZFEHL TWD Ve Indn, KFRGLE
TIX AL AF 114 (27%) RIRE L THY, GHMEZTOFERBEERGWZ ERNEZ D.

Xt OMENREEAR A & 0 B IE, MEREAR A 22 URE & He < THERR o 328180 5 Afl 25 42 %
10



b7V ARART, FIC THEROE ] & TAIRFEM] CHEENADODNARE o7z, &
BACE T REEELAWNTNAOGRETHDL Z LD, @HEA, HBIRERH 2L DOZE
Wrifd, ERERASY OB EFOIRICHEROFANZS D LENZEDH. LL,

AR ORMRE] OF 2 CEIREREDOFECTIZLAEETAONT, TI7F 777
XD THEEEEH) CIIMERIERM & O B EEREARH 2 UBEICH X TREAD 2
<, FEEITBFEANEERXTHLEZLS Lo, ZOZENLIEREZRMA L TV 2DFEH
BEOMREREZ T THEEE] Lvd TAIRKE) CERLTWLIEEZEZLNS.

MEIR K Z IR L T\ 2 &M S O EEOMEIRGEM L, f@d ACHERELZRAL TV
RWENEBE EH_XTARTH L. FEMMERFEANZ A~ TH TARKM] O, [
FEARFF[ ) OWEDHRIZI A+ THY, RALTWDIEADORKENAREAATH D
DOLMPPbLTHEBEBHRITRNAL TR, AIRFFHIZX 3 2 FEH EE O MEIRIEKL T O
BURIIR Y OTEE L ROEANSZHIN T L0, s ZaE2nEoh Tn
WL I, BREINTHDHIA VXY UZREREREOMBEH &N 2 Tt EN
HFETEL20 b LARW. HEAZ L ICHEIRDREMFT T 22X BETHLIEERD.
2) PREEINBLLOITENBEOEKRESE

BEIRHE Z IR L TV AR WE EE X P EREEEE S 5. 71 L BN 124 (40%) %
H® 5. ZoHIiE, PSQI A AN Cut off point (THENIZKIER VT &0 5k
REEEHD LB LEWELEZENDN, AKITAFICIRKEZ AT 5 F IO 50 HE
REEEZEED, BEASLELRD 9 o2t THHORBRE) 0OARR™HV,
HEREREEZAH L, BESCHREEZLELT5F I3V, EEMOERFEAMMZ T T
FREERNWZ L AR LTS, 50T, B EE O EBA RGN & %810 IE
IRFEAG & O EEEA B %R L THY, EKS P OANDEHRIER L FEANEIELZEE
FIREARIRRE & OTHEA R E N E W I RELEHEL TV, NIRRT IRFE O 2 4 0l
TR, BHRRBEEEDF 22 6 MEREEEOFEL R, BESCIHEIC 2T
DHXBEH BN RIBEICE D DERAZ v Z7IZiEROLATWND EWNR 5.

3) ERRRBIZCEETIRTF

PSQT AR LEEN RO BMESCHER B X, ZFEMAK, REHNER, JRIE,
nPCRCTH L. 77 F 777 TIEAREBREREOTE, FEMk, KEHME, REE
DOEEN R BT,

JREERC nPCR IIEABEOERESCR#ICL - TEILT 2T —ZTHY, ZhAbDOT
—HZETAT I, Uyl ESBEEL, ARIIMEER T LTI TE IR
W, SENEBEER A SN ho o DBRF L T wn., 7272 LA #%ILIREE, nPCR & &
FEEBCREICET2HAIZERL TS LERSH Y, MERKREICEEST SR & L

TEZDND DIFHREHEIMREZHEMKTH S
11



BIE MERBHEEOHCEHEITE L ERL OBK

I. BB

BT RFITHEE LR THRIEBHEOR TS PV, B2 ES 2 & 5 (K
ODEBENEROEEHEEND DL VIWE V0355, TOZENOLHES Y B3MEM L
c THEELHEAESAETORE] O TFTMAREZRTICL D, BAE OTEHNM, &
BRI ERIRE O M EZAMICHMT 522 HMETHORELMEA L THCE
HITEARET H. £/, F2ETHLNICLAEBHTAZOMEIROFERE &L A 2T
BN BEZT T OIRET XL ECRHAT LI LICL Y THER) & TE Q& HEITE)
EDOBMEMELRFTT 5.

0. EGiE
HEFTE2EORNFEHELFALUTHY, MG ELRETHLD. P, H2 EL. Efi
HiEEBROZ L.
1. BEEEHTEONM
BES YV ICKD THREBHMEEACEFAITHRE] (LT, BOBFHETHREL WV
) EEMLMET S, AOEHRTEHRE L RFERIELEKIHBOEST), NEHRIE
DEBRELEAEOETB ), THERELEASEREORE) O FMREL LD 3 K1 33 H
ANDERSNIZRNETHL. RTOHICE Y Cronbach o FHEMELRE A RE 2K T
0.919, FALREMNZNZH 0.922, 0.687, 0.706 TH Y, MEMZYMERELNLTEH
D, FHEMELERIN TS, BMEEITZ4FETA~ ATHML, AFESREm
ECACEBRITHN LN TV D ERfish D, EH A CE B EE M AR E ERHOR
T (BER42R).

2. IMFHE

A BE T E R E R A TR L, PSQLORR, 727 F 77 708K, BET —
ZAEIZ DWW T 2 FE #1213 Mann Whitney UMRE, KA OFHBIICIE spearman JIAfAL
MEAREAEMENT 2. BCERTHICRET 2ERAMHAT L2720, BOEHITHR
FELABCHBEOD 7T X TOEKEMNLERE LT, AT v U A XL CTEE
ST EATS. BOEHTEH L MERREOMEL R LEEASAKEZERT 2. #HitH
B HT 2% SPSS Z H VY, A EAKEIT 5% L L.

3. ERERE

HEAREIIFE 2EZLFEUEUTHD. P6, H2=N.3. MEANEELZSHDO Z L.
12



m. #%R
1. BCEBETHREICOWVWT

HOBHATEREORSGNIE 86.5 (£15.0) THHREIX 89.0 TH-7=. H 1 KN¥
[ HEE L KRS HIRO ST ) OB 56.5 (£11.5), dlfl (58.0) Tho7=. %
2R TRFEEOEH L SHE T OFHHFRIT 16.9 (£2.4), PTRMEIE (17.0)
Thote. BINWNT HELLHEAESAFTOREE ) OFHEAIT 14.1 (£3.6), Fi
@ (14.0) Th-o7= (R 128H).

2. BCEHTBRELERICOWNT
1) ERFMEECETRITHRE L OBE

HOEBHITOREORERE TMNREODER FHGR, T27F 77775 —4% (KEW
MEARGEAT ), PSQI MG A (FBIAMEIRZEM) ICHE XA LN 5Tz,

2) BECEHTBREORERLBYE -RETFT—FLOEE

HOERITEHREORG S L EQOHBENALNTZD T LM (r=.433, p<0.01) &
FIERERR (r=.356, p<0.05) TH-oiz.

B LK TSR CIEE BRI EDOFE (r=.353, p<0.05), LIZW D007 E
OB (r=.353, p<0.05) NAHA, nPCR L IXTADOMHB (r=—.318, p<0.05) A
biviz.

F2RTH/BRTIEZ LT F= 000 AOHE (r=—.325 p<0.05),
I IEO B (r=.426, p<0.01) NALNT-.

%3 AT TIEAER & IEOFE (r= 409, p<0.01), Dk & OMICIEDFE (r
=. 475, p<0.01) BNAHE LN, Z VT F= X FMRE SR & TRES) oM
WHER AL (R 13BR).

3) BECEHTBICRETEE

HOEHRITHRERGR SR FEACHEBER AN TFERIT 7 LT F=0 )T
Mokt | TRERERL] TnPCRI D 5 > DZERITH &, 5 2 20551 b =800 M IR 3L A &
FERN AN AEHME | TRER) & (PSQIRABN], ST I2F 7T T70%
BIAOMEIRFEMG MR AN THEOHFE ) 0452 LKL LTMZ, AT vy 7Y
A RBIC K D2EEFSTEZITY, BCERITHICEELZRETR S E21To72.

ZORE, HOBEHORBWHT —FD15Thsd EEHMNR] C¥E2 b0
EH L LT, PSQI &, D, HEEIETHREORSG S Sz (F 14
ZH).

HEVREDT O RN SEEHMBICEE L LEFTRFOANARKE2ERLE (K223
).



ENEENAFAEOR TCHACERITHOHE L E T 2KENOHET L2 REH IR
i, BEIRO EEAFL S B CERITHAE, DEtoRBEEZ T T\, B OEHET
REOKRGR L OHIILIHERDHY, ACHEHETE TN LE LTV D EIT LML
WEHThole., £, AEHEOFETIIERFMOE I LHEANH YV, MEH 1T
IREF M 2N o 7o, BEAR O BRI ZMEIR R O & S SMHBENH Y, MR [E 25 8
B I R 0> S8R RE AR 28R DR R S B LTz

V. %
1. XRE DR

MEHEOHEHITHREORS AL 86.28 (£15.3) THY, HiEL ) » 97.5 (+
15.7), WIS Y OGN 97.57 (£13.60) LH_XTHELS, AL Yd 89.5+£15.8
EHRTHENTE P T

AR TIE FMREEE O 3 K7 LEEBICHBENA LR, IS Y ILE 3K/
TEREFREOFHIZHBER AN &L TWD. KAFSE O X438 138 F i n
56.56 M EHEJI D Y OXRFE 68.TIMELRNTHELL, RELTVIHFOEA D 63.4%
ERhoTl. MEZOZIIIMEFER TRICEN 22T, B0 EIIEEEL, K

CEHREE LTV, ZO—FTEBBLEZYFEH TR 2o 60 Il EOFIX
BRLC AR =Y, KANEBITTEHmAHRLI, 23K &AFR & OMBTIkmERDN
DEFLTWLIEEZ DN, RBOLLIFIXEIRTO THEKE LEAESAEOM

JICHIAIZICE D A, LWL ZEZERTHIEDICHEARELS D, £,
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z1. dROEM

N = 41

n (%) mean(*=SD)
Rl B 34 (82.9)
i 7 (17.1)
HA B FE& 40~45 % 5 (12.2)
46~ 49 &% 2 (4.9

50~ 55 i% 2 (4.9 56.6(%+6.5)
55~ 60 % 16 (39.0)
61~65 % 16 (39.0)
BWERR 1~5FXRiH 12 (29.3)
5~10 R i 9 (21.9)

10~20 F R il 12 (29.3) 11.9(%£9.1)
20~ 30 FE R 6 (14.6)
30 FLLk 2 (4.9
EMERE BEEMNR 11 (26.8)
R B AT 30 (73.2)
REE BHERKAKETX 22 (53.7)
& R 9% 14 B #E NIDDM 11 (26.8)
ZHRMEERE 4 (9.8)
EMHESET 1 (24)
Z 01t 3 (7.3
REER B 5 (12.2)
@ & 36 (87.8)
MEDEE F 26 (63.4)
i 15 (36.6)
HEEFERAOEE A 10 (24.4)
i 31 (75.6)
CPAP ERODEE H 4 (9.8)
i 37 (90.2)
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K2 EREFLRET 4

N= 41
%51 (5 /%) 34 / 7
RiEER (RE/RE) 5 / 36
BEATEHE (BRE/&ME) 11/ 30
BEB(AKE/KKL) 13 / 28
MEOHE(H/HE) 26 / 15
& tin 56.6 (*+ 6.5)
BT () 11.9 (= 9.1)
BMI (kg/m?) 234 (= 39)
AEEINE (%) 45 (x 1.5)
IR #& #A M £ (mmHg) 138 (£ 24)
PEER #A M E (mmHg) 78 (£ 15)
UN(mg/dl) 65.7 (£ 12.3)
Cr(mg/dl) 13.2 (£ 2.1)
R B (mg/dl) 7.2 (= 1.6)
Na(mEgq/1) 140.0 (£ 2.8)
K(mEg/I) 52 (= 0.7)
Cl(mEaq/1) 1041 (£ 7.0)
Ca(mEq/I) 88 (x 1.0)
P(mg/dl) 58 (= 1.4)
71)FY (mg/ml) 54.7 (x 50.7)
wERAE/d) 6.5 (£ 0.5)
TIL7'3u(g/dl) 3.6 (£ 0.4)
ATy (%) 32.3 (= 3.4)
HCO3(mmol/I) 223 (£ 26)
Kt/V 1.4 (%= 0.3)
CTR(%) 48.7 (x 3.7)
nPCR(g/kg/day) 0.90 (x 0.11)
GNRI 929 (x 5.5)

Mean(=£SD)

¥ )nPCR(Protein Catabolic Rate)[JiZ (L 2t EBETHS.
GNRI(Geriatric Nutrition Risk Index) (3 BT MIE K THB.
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RS BEREFLBRETSOERERAOEEICIHILER

BIRERALGLE BEEERAHYH P
(n=30) (n=11) value
#5358 /%) 24 / 6 10 / 1 0.36
RIEER (HE/RE) 2 / 28 3 / 8 0.19
BEERE(RRE/&E) 9 / 22 2 / 8 0.57
BHEBA(BKE/ XKL 9 / 21 4 / 7 0.72
MEDODHE(F/E) 19 / 11 7 / 4 0.99
F i 56.2 (£ 6.8) 52.6 (£ 5.9) 0.50
BEATE (F) 12.7 (£ 9.3) 9.8 (= 8.6) 0.38
BMI (kg/m?) 23.8 (x 4.2) 222 (x 2.33) 0.15
AREHEMNE (%) 43 (x 1.3) 51 (= 1.7) 0.15
UR #& 8A M E (mmHg) 137 (£ 25) 138 (£ 22) 0.97
i 5F #A M0 £ (mmHg) 79 (= 14) 74 (= 18) 0.39
UN(mg/dl) 66.7 (£ 11.7) 62.7 (x 14.1) 0.41
Cr(mg/dl) 13.4 (= 2.1) 126 (= 2.1) 0.28
PR B (mg/dl) 7.1 (£ 1.6) 7.3 (£ 1.5) 0.77
Na(mEq/1) 139.8 (= 2.6) 140.5 (=% 3.5) 0.57
K(mEaq/1) 51 (= 0.7) 52 (x 0.7) 0.67
Cl(mEq/1) 103.5 (*+ 3.8) 105.9 (= 12.2) 0.53
Ca(mEaq/I) 89 (x 1.1) 8.8 (= 0.6) 0.74
P(mg/dl) 5.8 (= 1.4) 58 (£ 1.5) 0.95
71YF> (mg/ml) 51.2 (% 50.0) 64.2 (*x 54.0) 0.49
#wERAE/d) 6.5 (= 0.4) 6.5 (£ 0.4) 0.52
TIL7'30(g/dl) 36 (= 0.3) 3.4 (= 0.4) 0.24
ATy (%) 325 (= 3.5) 31.7 (£ 2.8) 0.46
HCO3(mmol/I) 21.9 (= 2.3) 23.4 (= 3.0 0.18
Kt/V 1.4 (x 0.2) 1.5 (= 0.5) 0.32
CTR(%) 48.3 (*x 3.8) 499 (= 3.0) 0.21
nPCR(g/kg/day) 0.90 (== 0.11) 0.90 (= 0.11) 0.71
GNRI 93.6 (x 4.9) 90.9 (*+ 6.8) 0.23
Mean(=*SD)

P <0.05( Welch test )
¥ ) nPCR(Protein Catabolic Rate)[JIZ £ 2t EBHE THD.
GNRI(Geriatric Nutrition Risk Index) (3% ZEFHiIEH THB.
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K4 ENMBEOEEHMWERT M

N = 41
PSQl R B meaénﬁffD
HERDE 1.45 =+ 0.85
A BE B 0.98 =+ 0.88
i AR, B ] 1.48 =+ 0.99
i AR 30 3 0.48 =+ 0.82
i AR (R 2 0.88 =+ 0.51
AR & o 5 A 0.71 =+ 1.25
B REEEH# 0.93 =+ 1.01
ReE/r 6.80 + 3.88
x5 PSQILEM-BRET—HEDHEMHE
N = 41
RIER" REHEME FR & nPCR
EROE —.507 ** 342 * 214 116
A BR 5 —.135 374 .083 .000
A AR FF —.425 ™ .049 —.395 151
AR %) &R —.139 176 —.193 .033
B AR PR 2 —.370 * 165 315 .090
AR & o 5 A —.301 195 .003 108
B R EEEH# —.395 * .260 .370 363 *
wemr —.460 ™ .355 * .073 021

**p<0.01 *P<0.05

Spearman 1 B 1%
1HEE: 1, BAE:2
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K6 EREERAOAEICLIILR

IR ERAGLE ERZRAHY R
PSQl I& B (n=30) (n=11)
mean £ SD mean £ SD
I ON=1 1.23 =+ 0.73 2.10 =+0.88*
A IR B 0.73 = 0.64 1.64 =1.12*
i AR B 1.31 =+ 0.89 1.91 =1.14
R AR 30 2 0.41 =+ 0.78 0.64 =+0.92
i AR PR 3 0.83 £ 0.59 1.00 =£0.00
BR&l oA 000 = 0 2.64 =+0.81*
A &R N 0.80 =+ 0.96 1.27 =*1.10
BEER 527 =+ 2.36 11.00 =+4.20*
*P<0.05 **P<0.001
Welch test
X1 EWMBEOEHMERTE
N = 41
TIOFITZ2 188 2 ¥ B 3 Bt B
AEEBA mean =+ SD mean =+ SD mean =+ SD
15 B AR By ) 227.25 =+129.36 267.5 +133.00  281.11 =+120.80
AR 8 B 62.63 +77.09 60.21 +90.24 44.24 +75.60
EFIE 79 +18.84 80.39 +14.67 79.31 =+£16.90
WASO 64.13 +50.55 72.83 +57.54 65.28 +56.71
55920 EDEEER 3.79 +2.56 3.33 *2.54 3.56 +3.74

) WASO(wake after sleep onset) T REBB OIELETHS.

45



KR8 TIUFUSTIT—HERME-RET—ENHEE

N= 41
SHEEMEM BEME  AEBE  WASO 5%;;;
MEOEE" .049 -.007 -.332 * 072 -116
RIEHE R 267 236 -.364 * -.138 230
REHEME -.168 -.254 408 * 138 -.011
FR B -.138 -.326 * 469 ** 376 * 491
**pP<0.01 *P<0.05
Spearman 18 B8 {& #
i) WASO(wake after sleep onset) IEEBBOETHD.
DBMEE: 1, MEH 2
2)ME:1, ABE:2
&£ 9. PSQIETITFISTT—EDHEE
N = 41
SHEIERR EEME  ARBE  WASO %?@ig
EIRDE -.312 -384 * 267 287 -.054
A BE B -.212 -119 376 * -.008 -.186
R AR A5 ] -374 * -.028 -.035 -.146 -.363 *
i AR 2 3= -.333 * -.163 -.005 -.032 .005
i AR [ 2 -.070 -.145 278 125 .004
AR %) o & A -.076 -.041 .096 -.115 -.503 **
BhEER® -497 * -.444 ** 442 341 * 206
el m -313 * -.212 182 .037 -177

**pP<0.01 *P<0.05
Spearman #H B 1% #
) WASO(wake after sleep onset) IEEBB OZLETHS.
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x 10 EERERAOAEICIILER

FEERZERAGLE EBRERBAOHYE
TOFIZ2 (n=30) (n=11)
BIEIEE A mean=*SD mean=*SD
#2 BE AR B R 29424 =+ 103.50 232.45 =+ 179.52
ABR & B 53.48 =+ 73.49 85.09 =+ 84.65
REE AR 3h 3= 81.67 =+ 12.98 71.53 =+ 29.49
WASO 67.89 =+ 53.00 53.60 =+ 43.72
543 1L £ 00 B B2 6 3 4.44 * 255 175 & 117
***p<0.001
Welch test

) WASO(wake after sleep onset) IEEBB OZLETHS.

X1 EREZBRALTLWVEVWEFTBEZEOSS DU LORERKICETHLER

52 L EDEEEEK 5 5> KLk ) B EE B 8

(—0.5SD) & (4+0.5SD) &

(n=11) (n=12)

PSQIIE B mean =+ SD mean = SD

BEOH 0.91 =+ 0.54 1.33 + 0.78

A B B i 0.64 =+ 0.51 0.75 #* 0.75

i AR BF 1.27 =+ 0.65 1.18 = 1.17

i R 3h & 0.18 =+ 0.41 0.18 = 0.41

i AR R 0.64 =+ 0.51 1.00 =+ 0.74
B 7 & B8 E 0.27 =+ 0.46 110 + 079 *

HEeER/A 3.91 =+ 1.51 540 =+ 247

**P<0.01
Welch test (6 2L L DEEERE$IZH(+5—0.5SD # vs +0.5SD )
F)EREZRALTCVAEVIOZZS AU LOEER$KICHITSH—0.55D B (n=11),
— 0.5~ +0.5SD # (n=7), +0.5SD #(n=12)D 3 B I(ZH(f, —0.5SD # L+ 0.5SD #I“&D
GP 5 # &17 o 1=.
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*x 12 BCEBITHRESR
N= 41
mean®=SD  (median)
FE1BRFESR 55.6+11.5 (58.0)
FE2BRFESR 16.9+24 (17.0)
E3BRFES 141£3.6 (14.0)
SXEF 86.5+15.0 (89.0)

X1 BCEETHLEMH -RET—HSDOHEE

FIEFER

F2EFER

EIRFHER

F
RIEER "
Cre
CTR
nPCR

.103

.3563 *
-.119

353 ¢
-.318 *

-.061
.293

-.325
426

-.118

375
.009
-.409
475
-.073

*

*%

*%

**p < 0.01 *P < 0.05

Spearman 1 B 1% 3
NH|E: 1, ABE:2

R4 KREEMRERBREREIDERFOM

MEAZEH Vo r
PSQI#AEH/ R .368 ** 42
CTR 46 35 *
BCEETHRELER —-35 * —.16

R 37
RBEH R .32
FELLE 5.427

N 38

E) A BRERBBFRYE ~BEFRYK

***p<0.001  **P0.01 *PK0.05

FIBRNENEERETIFISOLERBH . REBRTHD.
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