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Fundamental research on body temperature management
of late preterm infants in the early postnatal period

—Actual condition of the central and peripheral deep body temperatures
under control in the axillary temperatures—
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Abstract

Objective
To examine optimal temperature environments for late preterm infants during the early postnatal period by si-
multaneously measuring the central and peripheral deep body and axillary temperatures, while discussing the cur-
rent status of temperature control based on the axillary temperature.
Subjects and Methods
The central and peripheral deep body and axillary temperatures of 6 late preterm infants were simultaneously
measured 4 to 12 hours after birth. The central and peripheral deep body temperatures were continuously mea-
sured at intervals of 1 minute using a deep body thermometer and attaching a temperature probe to the abdominal
wall (central) and plantar (peripheral). The axillary temperature was measured at intervals of 2 to 3 hours. Subse-
quently, the means and standard deviations of the obtained temperature data were calculated, while visually analyz-
ing the temperature fluctuation pattern in each infant.
Results
The axillary temperature ranged from 36.6 to 36.9 (mean: 36.8) degrees C; these values were within the range
determined in the Guidelines for Late Preterm Infant Management. The central deep body temperature ranged
from 36.9 to 37.2 (37.1) degrees C, showing a strong positive correlation at a temperature 0.3 degrees C higher
compared to that of the axillary temperature (r=0.75 to 0.99). Furthermore, while the central deep body tempera-
ture was generally constant, showing a narrow range of fluctuation, the peripheral deep body temperature showed a
wide range of fluctuation, and its pattern varied among infants. The infant in whom the difference between the cen-
tral and peripheral deep body temperatures was the greatest had experienced mild birth asphyxia.
Conclusion
1. The axillary temperature showed a strong positive correlation at a temperature approximately 0.3 degrees C
lower than that of the central deep body temperature.
2. It may be difficult to create optimal temperature environments for late preterm infants based on the axillary tem-
perature only.
3. It may be effective to simultaneously measure the central and peripheral deep body temperatures during the
early postnatal period in late preterm infants.
Key words: Axillary temperature, different of central and peripheral temperature, late preterm infants, temperature
control, optimal temperature environments

JTAE, Late Preterm VLB IEIAIC H D, HAMER
I ABHEFEMZRE 212 X 5 20104E DT T, i
IN136fRRIC BT, &HEHD105%, FREN
2RD604% % DTS, LrL, EEMEEDE
Bz kb, BEEEREROBGELFHRICELIA
I} 54, Late Preterm YL IZH 9 2 BID X < 2 IR
IZh 5,

Late Preterm V& (% M€ i3 3 %3438 DA 13738 o i
B, L EE I N TE Y (Engle, Tomashek, Wall-
man, 2007, p.1392), NICUIZ ABET 27— 2 b H
X, MRV E R IC AR S, FERIES D S EEHR
Bid a2 &b LIFLIZTH 5 (Laptook, Jackson, 2006,

m
|

16  HARWIFEAEGE  29%1%5(2015)

p24), Lo L, XTI FEHOUREIIERERIZER
THRICRET LB ER>TED, 77%
YR DEHD WA TIZA M - FETFRICEE S
KIFL, DWTREBICB T2 RE A7 E
7 5 A HEME A3 v (Engle, Tomashek, Wallman, 2007,
pp.1392-1393)

AR TIE D 52 EIHED T HERIREH ICHEH
L7, BREROMREME I, Ltk fEECXD
it 5 R 22 DS T & 72 > T8 D (Hissink Muller, van
Berkel, de Beaufort, 2008, p.31-32; Karen, 2003, p.173),
Late Preterm "2 ® %" 4 F 7 4 ~ (Retrieved from http:
//www.guidelines.gov/content.aspx?id=24066) 12 X 2
&, HABFIRIEREIR%Z36.5~37.5°CTHEI TS 2
EDMRIBZ LT3, — T, Laptook, Jackson (2006,



pp.25-26) 1%, HiZE# T3] @ Late Preterm V2 o {45
HoOBEEEZ B TE ), REREREZ T 2%
DITIE, P E R D 2T DA % HEHE T 5 2
LRl T B,

FLEE RSN Z SO+ WSO D AZMEIC X D %D
% R T & 2 BRIRIR I C, RAE) 2
L9 (AR, 2003, pp.140-141), LA L, HiAfkE
1500g At DS B E N TH > TH, Emiiliic
R U CHIAE UG & BARE AR INC K - TR 2 3% L 1E
WMICL &9 &9 252 E2MEINTEDH (Silverman,
Agate, 1964, pp.121-124), Knobel, Holditch-Davis,
Schwartz, et al. (2009, p.818) %, 5K 800g (FF &
263EU) DL _ECHAB R X D ARMIAE I BOSH35
FELTLIHEEEZHRE LTS, 20k, FER
DOHFTH, Late Preterm VR AR Z AL X T,
MR ZHERF L T Z eI D, 22T, AW
ZECIE, PXE X RS EETS R & R R 2 [H R E
L, BRoEERTOMRREE NICE T 5, il e
RO FEREZHS»IZTH I E2HNE L, &,
PR & ARSI O 22 (X PR A IE RPN I B D,
YRR Fich g, 0.5~1°CHZE%7T (Lyon,
Pikaar, 1995, pp.88-89) Z & A3fTHIZE TS D2 & 72 o
Tw3,

AFFETIFRERZRNRELTEY, RERRNR
2, PAGRICE DEwT =% 2452 HIV T, AR
L 7, PR 2 REEL 9 2807 8 L CER
WEF SN B0, WEDBICEEGZFE LRSS D
T, MUEAT, KErEERIC X 21RIR, A&, &
ROV R 7 EBIES 7o, FEERIC & o CERE
EIZREEAIK X V> (Bailey, Rose, 2001, p.466), HEELAE
MEH AR D & MFEIT RN O IR 2 JlE T &
2R TH D, NRIBROEELZZIITIL, BRI, R
RERE, SHLfE Y 1S SR ER DRI E DS ATRE T H 5, TF
TGO R, RE % WEM CHE > THRIMTEL
DT D%, BREFEHBOREZEN2 LD,

"1 HMRNKEORMES S UHERDRKE

HAB I B 1T % Late Preterm V2 O (R TRAE FLICBE 3 2 SLEEIFIE

VIR 2 AR THlE TE 5 Z L2 Xk % (Fox, Solman
1971, pp.8-10 ; ik - ZEHEE, 2000, pp.137-138) , LRI
AT X 2 FRGR O JIEfE & R & D#2130.5°CLLA
T, BRI K CBEIET 2 2 LB MEINTV S
(Ball, Chalmers, Morgan, et al., 1973, pp.292-293) ,

Il. BAZEASE

1. WRE

201043 H ~ 20104£9 1 AJKEE 1< 3 W THENRES
34~363ETHi4: L 7z Late Preterm Y464, 727 L AL
MR O RN R K VRS L 72, S 51, M
75 Late Preterm WD A4 R 7 4 12 dH 2 HFHN TH B
ENTVRZREFHONRE Lz, HROEES LW
HAERFORAEIZFR 1SR T,

2. AEARZE
WA, WEOREIE S 7R (%O 40)
25 EBA L 72,
1) PRRE X ARSI O M E
MEMAEICIE, 2757 v 7 (®CM210, 7L EY ¥
NUAEEL RN NS ) 2 L 2 (B A
Do b7 v A7 2a—4— (EE25mm K) % B OV
W2y & RIEEICIEE L, oK E AR o 3R % WE
U7z, Wi % PR, %% 2 R e L, Wl
EHOERET =213 a7 7y 7ONE A€V IC155E
R LT, BB, ZOEZY—0EHEEIC>\»TIE,
% DIEENE L CEFIRINETHi 2 2 STE b, e

AOR 7B — KK

: i i, wjyf/f

[

BE1 7727 (CM210, F7ILEY ¥4
SEEyH
8]

-
7
PR 13/ NBUR A £ TR

i WL A S
gt PVERTC TTATRST s L peoz BE
. (mmHg)  (mEq/L)
F—AA 34#3H XK 1658 9/10 it EYIBH 7,445 33.3 0.1
7—AB 34H3H HRE 2258 9/10 M e 7,214 59.9 -5.8
7—2AC 352H B 2020 9/9 el o it 7,209 53.2 9.8
7—AD 35#3H =K 2044 9/9 it U BT 7,236 59.9 4.4
7—AE 356H XK 1908 7/9 TeEME it 7,089 50.6 -16.4
7—AF 36iH3H &R 1772 9/10 it EYIH 7,208 58.3 -74

J. Jpn. Acad. Midwif., Vol. 29, No. 1,2015 17



i, BRI, ERRE, PROmER e E L & KT
B EMRENT WS (I, 1990, pp.183-186), F 7=
A7F YT DERE 7 —NF30~40°CIcB VLTI, +
0.I'CUNDIEETH 5.

2) EEiROME

HEH B, FArE 7 74 F— (®CTM-303, 7
WVEY oS8 RN ANBUSEE ) &2
L, Ak SIS B o LIS fE VL 2~ SR & &
WHE U7z, WS OMERM I, A2 ER LA
T — L, 7, WG TN 2w
&, HRREHIATT 2 5% B I TREAL 21,
IR TE R X YIS IR L, RED
—EWCRLEFTHEL L, &E, TLVEZ74F—IF
JE P B 85510 ~ 40°C T30 ~ 40°C DR T 1 £0.1°CLLN
DIEETH %,

3. 9AE*E

WRAERD TR E X KRG DM 1% 1501
D& IV, R 2 ~ 348 o JIE i 2 v T
RELNC M L 72, s & X B X ORI %
TE BT 2 720, BEGBIR T PO 9 2 ks 2
LR % GO i1 o FEiEE L Y, RS
& DHHBIMREL (pearson’s) 8 X N E# 2 Ko 7=, ¥
FHRHT 2133 7 b SPSS ver.16 for windows % fifi 1]
LP<005%2HEAEHY & LT, £, TKE LUK
WSRO HERICBI L Tld, BBy — v 21562
EAITHTE I IR L 72,

%k, PR X ORISR & MR HE ] 2o
FWEENRZR D, FEREIENBORSE A ¥ T, ISR
NS E TORRTH S, 2070, EHE
DI TIE, PikE X R ZERIR I E U HA L 72/
B ECcoERMHL 72,

4. RERE
AJEBETORIRE L« BB OMRE SRR E
E7 A A NERFEEDER LT 2 RER OME R
NI E RS CBT A WA R BEHifE 22, 2007, p.259) (2 J
DEBGE L 7o, MRIIMEIRZHE L, 37°C% HARE
ELCHRE BN 2 HE L 22, (RIRIGE (& 1R 4
WCHlE U, AR SIREREIDARE I, HARE I Wi &
L T0IUE 2~ SRR I HE L 2o, FA IR X
METHD, HEEEONREL o/, H
Lotk X 2 RO I o7z, 72, H
AR O 2, BV TEBRL, Vv —F 7
Do Z ExSFEi L 2o 72,

18 HARWIEEAEGE  29%1°5(2015)

5. REMERE

WENRTH 2 Rojdic, HEoxs - EIC-o
WCED E T TH L, U E FAEEADELIC L
LlAEES FTEML 72, ATHEE2ZART B
i, FAEICBIT 2 BRI/ S e T — & 1k i E
L, 77 ANy — %R L TR E DM
HALAWZ EZ2BHL 7, 28, AFRIZSIRREE
MR ERE2ORRBEZITFEML 72, ORRES
237)

6. AEEDES
HA R SN - BB 12N & %

. #& R

1. WROE=

MNRIE, AWBECHAE L ZBER6ATH D, R
%3382 H~ 363 H (352 H 2.6 H), k#1658
~2256g (1943 + 213g) TH -7z, HEIFHR24%
44, iR E S B34 (50%), FF EYIBEs 4
(50%) THote, 77H—AATIE, 64541315
HIRLA ETH 7228, 141E7THRTH > 7, Hra ik
WOBWNE 7 7 — A a7 & FEHTEIIRILA A 53 HriE
BIREE L, T7H—RaT1ED T —AEIX, Wi
FIRINA R HHE D pH < 7.2TdH 1 BEDHTE RV
ZROHT VT,

2. RERDREHE

W RIRE 13, AR A IR DARE 13 2 ~ SIRE ] L
ELTED, 7= BIENRIADDA~TTH > T,
ERRIZE T 2 MR 13236.6~36.9°C (*F136.8°C) T
bY, 6tEd Late Preterm DA A Ko7 4 v icdh
ZEPHNTEHIN TV A0, 64/ERZ DO
REL,

3. BREREPIRFERRS & UREREE & DB

HOK R 13 37.00~ 37.22°C (‘K19 37.10°C) TH b,
KRS E R X D 0.3 £ 0.2°CE &, 1Hl %K
MR IERIBY 2 380 T 72 (r=0.75~0.99) , KA
1335.20~36.59°C (*F-#36.21°C) TH b, MR L v 0.7
+ 0.6°CIE <, 1% bR & AR MHBRRIERD 2o
72 (3%2),



&2 REREPIRE KUKRMEREE & DBR

HAB R B 1T 5 Late Preterm V2 O (R FLICBE 3 2 SLEETFIE

. ST weepsrk TARZETRHR & JeE e & JiE e &
Mol PRORAGR AR o 6T RGRIORIN ARTERHOIN
r—AA 36.7+0.3 37.00+0.17 36.53 + 0.22 0.4 +0.3 0.81* 0.28ns
7—ZAB 368+0.2 37.22+0.20 36.00 = 0.31 0.3+0.2 0.32ns 0.56ns
7—AC 36.8+0.1 37.18+0.14 36.05 = 0.45 0.4+£0.1 0.97** 0.73ns
7—AD 36.6+0.1 37.07+0.18 36.59 = 0.33 0.4 £0.1 0.98** 0.95**
7—AE 369+0.2 37.07+0.18 35.20 £0.32 0.2+0.3 0.75* 0.35ns
7—ZAF 369+01 37.08+0.22 36.19 + 0.51 0.2+0.3 0.99** 0.07ns
¥ 36.8+0.1  37.10 £ 0.08 36.21 +0.34 0.3+0.2
* mean+SD Pearson's#{Bd *:P<.05 **P<.01 ns : not significant

S RSB0 T — 5 O

4. HREADEEEL

Z3IKTr — A D PR & RABERIR D 2 D3 % 7R
T, 7 — RO PR R & KR IEO 2 D
120.47~1.87°C(*F¥91.00°C) TH h (£3), 7 — 24
BlzBWT, PRGETFRS KRR & » Sz R L
72 (322), 7, R4 E L OARMGETL D Z B
g7 2 & HiX i o 22 BhiE 0 2 1+4913.0.84 + 0.11°C,
FRTEBROZE TR DO F9121.33 £ 0.32°CTH b, K
MR O LB IES K E S, 77— A2 X D087~

®3 BT — ADOPIRZRERER & RIFREBRDE

KRR & ARSI oD 2
r—AA 0.47 £0.32
r—2ZB 1.20 + 0.32
r—2C 1.10 + 0.34
r—2ZD 0.47 + 0.17
r—AE 1.87 £ 0.25
r—AF 0.90 £ 0.34
Foy 1.00 + 0.53
*meantSD - 1 ARRD T — & O
C)
380 r
375
PR
37.0
365 KRR
36.0 |
355 F
35.0
34.5
4 5 6 7 g 9 10 1 12
H A VD D KR BEER
K1 4 —ZADDOFIRE KUK FERBDHRS

1.80°CETE FI FALHFEZ R L Tt

K7 — A ORI & KM TR O 2 DR %
ATV E, F—ADTIEMHDE1X047 £ 0.17°CT
HH (£3), HRHEE &b IcHIMLDMER Z R L 72
(K1), 77 — A Cla HX RS & ARRSRER IR D 7253110
+036°CTh h, MEEtEHNZRL 72 (X2), ¥ —AE
VKRR I & R D DR b R E (, 1.87 £
025°CTH H (#£3), 1ZIF—EDIHETRML 72 (X3),

"4 BT —ADHPES KUFREFRIBEDESE
ORI AL B ASREER R Tt 2 Bl

r—2AA 0.76 0.87
r—2ZB 0.86 1.38
r—2AC 0.90 1.50
r—2AD 0.75 1.14
r—AE 0.77 1.26
r—ZAF 1.02 1.80
T 0.84 + 0.11 1.33 = 0.32

C)

380

375 hikiRRE

37.0 W

365 F

36.0

KRR

355

35.0

34.5
4 5 6 7 8 9 10 11 12

HAE NS DB

H2 47— COFRE K UHRHERERDHERS

J. Jpn. Acad. Midwif., Vol. 29, No. 1, 2015 19



()
380

4 5 6 7 8 9 10 1 12
Hi A NS DR B
37— ZAEDHIRE K URIEREEDHER

V. & £

1. BREREPREEEDEFR

&5 %S Late Preterm /D44 K7 4 T CHEBEX
NTwz I, PGB I E37.1 £ 0.1°CTH D,
RGO HEHE TH % 37°CIEWEH-STE T,
7o, M AR & D P 0.3 CAR VIR EE TV
EOMBEZFED TV, ORI X O IR PR
% BKWE LT nds, BRLIEOMHBIRRIcH -7 2
&L DGR FHENIFTEETH 5,

B R OMEIRICE T 20 E O T, IR
TR X D SFE0.27°CIR W &V 9 3235 D (Muller,
Berkel, Beaufort, 2008, p.32), EFiR & FHAEE D
MAADOHPAN TR R EZ R LTV 525, %
7o, TR O RO W E RSB % e frifse T
1, AE L 7RIS T 1347 DR 2 22
% (Mayfield, Bhatia, Nakamura, et al., 1984, p. 273) &
WD D B, AWFZE T IEME RO HE R NI L
TRFAELTEST, SEBEANPILETDH S,

2. PRRERR & RIERERDEDHR

ERZICEB T 2P E X OCRME TR #1321
IDIBIEEOETHRBEL TV, HAOKEBT
X, 7—ARIE D ZDOEPLEHHNRY — VP —ETIE %
(, VRIS ANREFZRL Colk, BEHAKRE
WRERSRE LRBITE T, Hil2~3HIZB VT,
PR E FEROZIZ DT TH D, BRI
OV EEZTRTIEDENTIEH AL EHEHEINT
W5, ERHAGRERIEARMRERDPEATH D, H
A E I ARG % I S COh iRz R T 5 2 &
MTEY, PR & RIRDED D T RREETROE

20 HARWESEGE 29%15(2015)

LT3, 2078, RMIMENGHEED T L T <
ZEH%2~3H X b AR & KA E FREE T 2 2
EDERITH B £ ENT % (Lyon, Pikaar, Badger, et
al., 1997, pp.49-50) (Knobel, Holditch-Davis, Schwartz,
et al,, 2009, p.819) , AWFFEDXFREIL Late Preterm V&
THY, KM PGHEEESTEL CETE D, En
L2 320 T b ARRS A & G S & Rz fRRE 9
L2 EDHAETH D ENTHESNG, T, KgHE
TRIE AR OMEEREBICBIR T2 L 3NTED, &8
REEDIA R 22 560 I IR IR AME N 3 5 (A&,
2004, p.164), AWFZETlE, 7 — AEICB W TIEHK
B L ORMERIDED2LCY L2 RT Z &0 - 7,
’r — A El% Apgar Score & R EIIRINLA A o ATfE & D,
HARFHICIREDRIEZ RO TE D, EREIBIROET
BRI L T ETFHIENS,

eI C DRRHENE 1, ZEatE & FIEMED o /b il
HASINTOLHIETH 5D, AR LD, HAER
B XD PR IE R HEIPENIC D 2 R8T, RO
BENZRD TV &5, Late Preterm Y2 B\ T
1%, WERO ADMRREE T, SERHROFER K
WA FH2HEETH b, HAEBE X YIRS
& RO 2 7 FTORRIIEDE E L\ T &R
I,

3. AAEDRALELE

AL IR ISR s, FERNRb 64 LD R0
H—MbT 52 LidTELR Y, £, EIRIZAE
FFDEE P TEIC & 5 B~ D528 % 5 2 R & [
HEDOMETOMEDREETH > 7270, HERRE DIE
72 KIE ST E TR WHEEED D 2, 4R
TO R 7 — & OME b et & MBENELE 5
FRAD3H D, HiiiE X ORI & DB 72 Ll 235 4%
DFETH 5, 61T, FRICHET ZMMOERDR
BHRETT 2ENH B,

V. #& ]

AEIE, HEBEDICZET 5 Late Preterm Y% %}
R, HXE X ORMEIRH & M 2 FIREE § 2
2T, BIROMEHEEHEICOWTHREIL, BTl
EDHE D E o7,

1. INAEBFHNCET 2 Mo TR & » 59

0.3°CIE <, MOIEDOHEBI 2O 7228, MER &R

T RERI 3 A BRI 2 SR e b o 7,



2. MRS A P54 v ORPFATEHEIHINTHLTY,
PRI & AR R IR D 72 1320.47—1.87°C (¥
1.00°C) TH Y, {7 — 2RIk, 20EFSEE
FRMEBEZRL T,

3. Late Preterm Y212 33\ > TG & AR o [ I 3]
ERHAEBRY X i) 2 EOEMERIRBR I N,

E i

AFRDOTAFITRLS THHT IV E LI REDE
IEBLOMERDOHE S FITHEEH WAL ET, T,
RO EZE L TITHYE T IV L2BRRYER
2EBEBIR O R e it 2 LE T,

ENIE AR AT NE N TV SPN i S i AU (i
B L cEimslo —icmEBIEL b o
Thbh, WAD—IFZ21th National Neonatal Nurses
Conference (2012) THE L 7=,

X #k

Bailey, J., & Rose, P. (2001). Axillary and tympanic mem-
brane temperature recording in the preterm neonate: a
comparative study, Journal of Advanced Nursing, 34(4),
465-474.

Ball, S.G., Chalmers, D.M., Morgan, A.]., Solman,A.].,
Losowsky,M.S. (1973). A clinical appraisal of transcu-
taneous deep body temperature. Biomedicine, 18, 290-
294.

Engle, W.A,, Tomashek, K.M., Wallman, C., (2007). “Late
preterm” infants : a population at risk, Pediatrics
120(6), 1390-1401.

Fox, R.H., & Solman, A.J. (1971). A new technique of moni-
toring the deep body temperature in man from the in-
tact skin surface. The Journal Physiology, 212(2), 8-10.

Hissink Muller, P.C., van Berkel, L.H., de Beaufort, A.].
(2008). Axillary and rectal temperature measurements
poorly agree in newborn infants, Neonatology, 94(1), 31-
4.

AZKIESS (2003), ALY T ¥ 2 b, 140-141, HIAC:
SOGHEE,

Karen A. Thomas. (2003). Comparability of infant abdominal
skin and axillary temperatures. Newborn and Infant
Nursing Reviews, 3(4), 173-178.

HAB R B 1T 5 Late Preterm V2 O (R FLICBE 3 2 SLEETFIE

Knobel, R.B., Holditch-Davis, D., Schwartz, T.A., Wimmer,
J.E. (2009). Extremely Low Birth Weight Preterm
Infants Lack Vasomotor Response in Relationship to
Cold Body Temperatures at Birth. J Perinatology.Author
manuscript 29(12), 814-821.

Laptook A, Jackson G.L.(2006). Cold Stress and Hypoglyce-
mia in the Late Preterm (“Near-Term” ) Infant: Impact
on Nursery of Admission, Semin Perinatol, 30(1), 24-27.

Lyon, A.J., Pikaar, M.E., Badger, P, Mclntosh, N. (1997).
Temperature control in very low birthweight infants
during first five days of life. Archives of Disease in Child-
hood, 76(1), 47-50.

Lyon A.]., Pikaar M.E. (1995). Temperature regulation in
preterm infants: effect of birthweight and gestation.
In: Okken A, Koch J, eds. Thermoregulation of sick and
low birth weight neonates,(pp.83-91). Berlin, Germany:
Springer.

Mayfield, S.R., Bhatia, J., Nakamura, K. T., Rios, G.R. Bell, E.E.
(1984). Temperature measurement in term and preterm
neonates, The Journal of pediatrics, 104(2), 271-275

CAHEE] (2004), BrARAE AP, 157167, HLU: BEAA
bt

HARERHm ARFE2 (2010), FEMZE W, HERSGS,
64, 1580-1598.

Silverman, W.A., Agate, F.J. (1964). Variation in cold resis-
tance among small newborn infants, Biologia Neonato-
rum, 6(3), 113-127.

Stephen, S.B., Sexton, PR. (1987). Neonatal axillary tem-
peratures: increases in readings over time. Neonatal
Network, 5(6), 25-28.

R TR A% 2 (2007). NICU v = 2 7 )VEE4N), 259,
S ol T S e

bz - ZANE =2 (2000), PRSI ET ORRIGH, AR
DHERE IR, 137-154, Hint @ BEAERIFHIR,

FESR (1990), e =& —#dh, HRE=%—, 10),
181-187.

U.S, Department of Health & Human Care http://www.
guidelines.gov/content.aspx?id=24066 [2013-06-20]
Engle WA, Tomashek KM, Wallman C. (2007), “Late-Pre-
term” Infants: A Population at Risk. Pediatrics, 120(6),

1390-1401.

J. Jpn. Acad. Midwif., Vol. 29, No. 1, 2015 21



