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Abstract

Purpose: The study was conducted to investigate the
skin hydration level in various body sites and identify
the influencing factors in neonates. Methods: An
exploratory comparison study was designed to measure
the stratum corneum hydration, using a National
DM-R2 on the forehead, abdomen, buttocks, and the
back of the hands and feet of 198 neonates including
92 premature infants. Results: The results showed
32.7%-36.5% of stratum corneum hydration for all
sites. Premature infants revealed a higher hydration
level on the peripheral sites (dorsal hand and feet)
than those of the full-term infants, possibly resulting
from therapeutic regimens including an incubator or
radiant warmer. Infants in an incubator showed a

higher hydration level than those in radiant warmers,
suggesting more attention to fluid management for
infants in the open environment. In addition, all
stratum corneum hydration measurements except one,
from the forehead, showed a positive correlation with
postnatal age in full-term infants while showing no
relation to any measurements in premature infants.
Conclusion: The study demonstrated the very low skin
hydration levels in hospitalized neonates, particularly
in premature neonates with more susceptible skin
hydration instability despite therapeutic interventions
for fluid balance. More vigilant fluid management is
imperative in neonates, particularly those in the open
environment.
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o, L F 7P & Aol AN Y 1 B4
olojty, A Yol AFelA AAhH= HES gAY A
50~60% el Bl A Aol= 70~80%, WlSoR= 90% 714 SVt
st A S AlEEe o] A e HIES A1 AT 10%
uieldell vlsl Aol 32~44%. wlEols 55%C17HA] S
Zhekk Bk Ad]lel vl Aagoe] diabeE Aok 2w,
QT 4502 TVl AlAole] AENe gk u)
34 with WA 23HE T Curley & Moloney-Harmon, 2001;
Korean Society of Neonatology, 2004). ©]2|3t z}o]=Z <l Al
Aote] Ao st AAAE AH APAE U AAFAE
A o Fast)

Aol ke Az e B34S 98k, A 2 Edo]
o WiARA F7IAIY WS FAE AfA el e
SFC(Korean Society of Neonatology, 2004). A1 FA]& ¢
st Y FRATHE B & (Insensible Water Loss:
oJst IWL), &¥%, dii®s W gkl 71x¢ith WL
o IRE 70%E, TFORE 0% ool 53] 1t
(transepidermal) & &3l A== IWL(Clst TEWL)E A5
] #l5ke] 1,500grams(g) ©1%d AAJore] TEWLS sl kg
F15~30mldel HlEl, 1,000~1,500g0141%  30~60ml, 750~
1,000geIAE 60~80ml, 750g ©l3telX= 100ml oo &
At 2}o]E& H It Merenstein & Gardner, 1998). T3k Htj
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T e AR SN, IveY As A% Az AW 7
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A CHAXE

2 AT AFRE 20059 LA 3P PellA] EAs)
o] AlAola &2 AlAJolE3tol(Neonatal Intensive Care Unit:
olat NICU)ell st Aol & H|EERRERE Y T
1987 8] Algotolgit, = A9 AW nEFE APATo|
Al E4 1072 ZIFEE(Imhe] EFEARD 42.46317%
E} A8 A5H(Yosipovitch, Maayan-Metzger, Metrlob, & Sirota,
2000) 014 AAE FFEHARR]D £55 o]-&35Fo] 0.519] W/S(the
standardized width of the confidence interval)E AX8laL o5
95% confidence intervalell #-8slo] HAHITAS o A
(Cummings, Browner, Grady, Hearst, Newman, & Hulley,
2001) 602 AR Bed Aoz AEHQLL ol 2
AT F Wl Joro] muE-Eol tigh vhekst =gk
o] ANEIL A k2 Ak vekdel wE Ay-Aad
9] enkzlE 3 & AT FE 300% W E STk
ol whAtoli= & w|sol 5 AAEAE 7 BE A4}
E oAl 23T

AT AYEZAL P FY Al 5 Eailo]
A 91, R 5 Al gl ek 600 o3kl
Ee ol JEI BuY U WY 4

g A Fololgl
of §AZE QAL A sldowm Qg Eue] gel 9 &
S ks, WERAQ) Lo Tig Fhe s

ujAleE7] flgtel ik

017 b

=
Aol A, Aol 0 EAFRAE] FFE 1) 5 Qi
el el 99 A} s Qe NCU £
w6} R 24 Uit o) 27}
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Ayl = 2~ H =
o EAGAF FEEY BT

E0AFe) FEES 5] 98 AR ETE WA

oA Az 3]F4EA(National DM-R’, Japan)& ©]+= 3]
S 0~99.9% WelolA 253 A=A S
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AGA+ /\]/Kgo]-_‘:_ E=S 92“1(465%),

whato} 1068

2 33330 Azt
O AY ERSReS $HE a] el ool 9
F& # 5 ot BF AINED, BFS I FUE 44 CHAIR} S
a7] Slsl Ak Aol gl AR s Bt fAs
9k
CsEe] 1R T oAbl Fe9lE AS Al A (535%%) 2R F 1980lglTh violsl whatele] Bt Al

23shs 07 A4 539 TySLERES 54 71243} B E2AASE 242 325 697 2,032g, 395 64}
w
=

sl 22315 A5t F ol dAst 3,342g0190th. AARFH Al tldRRe] et Yol vlgolhs
T AT O SEAE V1FL A e A <ol 159, "brtol= 109013itk 1 7IRE wlssoke] AT kb
o] 23] AT grol A Wiz SAs 4 S Ton(-42g), WHAtere] e oRF TIK+23g)she S B
Fx el ol F Rtk olo] AREYEE 7ML QA ¢ ok olE T 119%(60%) 22t WAR27](32%) & Q15
< A Al -g S sl WolE|(28%)Ulell AR ™ T ulE&2 oAt ukel o] wka)
» ARTA HlT Aol S39 dTUEF = AR 9 ot vlSol7h o w3ITH77/92% ol 42/1067). AR
= 4% o] 9N ARFA Hk S0%E FAAEE Wi Q90r L W& waols) v}
oSt B gad BE Lmi vl
iz 2A 28°C, WhAtore] A 26°COlSl=T] mlssotol| Al WAL
FrloEl e} 22 Azve] FAVE AvEe 1 W o]
TE AR SPSSwin 14.08 o]kl BAEQITE Ao} Q%A] A dEl= Arjoltt. AAYofe] it A2 36.7°COIUTH
o] Qe - ek 54, AAl F9] H BIAATY] FE <Table 1, 2>.
£ 52 AEEAE ol&std, 39T FEEY U
WA 54 e WA ARASE olgsted, Aol 54 Aldote] AX| 29 & HISEE
¥ EASEES Mwshs 39 A Foll mheh crest} B4
XS o] gate] BB CH H QA post-hoc Scheffe test”} AAotEe] BIFESES F4 FHo wet 32.7-36.5%2
ST BE FARNS o= 05 ol§3lo] 4 Aol  WE RTkTable 3> AYolE vlgols) wHlold] F
28591, WOz WPre] T Awe] AA B9 8 EAFEES tiest
<Table 1> Demographic and medical information of subjects | (N=198)
Characteristics Premature newborns(n=92) Full term newborns(n=106)
Mean (SD) Mean(SD)
Birth weight(gram) 2,032(775.3) 3,342(398.1)
Gestational age(week) 36+6(3+5) 39+6(1+0)
Postnatal age(day) 15.3( 13.6) 10.3( 7.5)
Current weight(gram) 1,990(751.0) 3,365(460.9)
Environmental temperature(°C) 28.3( 3.1) 26.3( 2.1)
Axillary temperature(°C) 36.7( .3) 36.7(  .3)
Serum sodiumm(Eq/0)* 126.6( 10.6) 1354( 7.7

* Available in 81 cases

<Table

2> Demographic and medical information of subjects ||

(N=198)

Premature newborns(n=92)

Full term newborns(n=106)

Characteristics

Frequency(%) Frequency(%)
Sex Female 45(48.9) 43(40.5)
Male 47(51.1) 63(55.5)
Place Radiant warmer 40(43.5) 23(21.6)
Incubator 37(40.2) 19(17.8)
Basinet 15(16.3) 64(60.4)
Phototherapy Yes 47(51.1) 52(49.1)
No 45(48.9) 54(50.9)
784 Cistzts 83| x| 37(5), 20074 8€
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<Table 3> Comparison of hydration in various stratum corneum

sites between premature newborns and full-term

newborns (N=198)
Hydration in stratum corneum (%)
Sites Premature newborns(n=92) Full—term newborns(n=106) t(p)
Mean(SD) Mean (SD)
Forehead 34.0(3.3) 34.8(3.2) -1.56(.120)
Abdomen 33.3(3.3) 32.7(3.3) 1.25(.211)
Hand 36.4(4.2) 34.1(3.4) 4.04(.000)*
Foot 36.1(4.3) 32.93.3) 5.60(.000)*
Buttock 35.1(4.2) 35.4(3.9) -56(.575)
* p<.001
o83kl Wi ATt A olnl, B, -0 EyEES TS B WPA(35.5% tl 33.9%; t=-2.20, p= .030), M]Sot
F A 1 olzh ek ey £59 A9 vlgol Ho o] A4 B (33.4% Tl 32.3%; t=1.68, p= .006), +=5(36.2%
o] A 364%%E 34.1% 5 HQl TAto} HukHt) £o FE S ol 34.1%; t=2.63, p= .010), ¥5(36.7% ©h 32.4%; t=5.62, p=
& WERIlaLt= 4.04, p= .000), 5] AF A vl 000l REAORRTE 1 552 ElatES Bl
o] 36.1% % 32.9%5 HQ whol FuHil ¢ w2 IS shi AR 7Y QIFHO|EI7F 27 5S 7R Q)
HItht=5.60, p= .000). SNSRIl AR 7] 9F HA Rl IstHlolH ek Bl
zlolel FEE RAGFEE Ao|E Lol Favt QIglk o]
22| A4 ¥ gu|pEe off A AAolE WALE LYo YA|e ey} AFH|o]E o]
XS A =2 basinetol] $IXSF JFoR o] ZF AlA|
gz 7E X E2ld 949 59 ZygEs 7Y ol W FyeRgS BARANS o]gste] BAItE 1
HAE Lolry] f3) B4 34 F 5324 750l e A3} olnfe] BIGFESES H 33.8-352% % UEREOH Al
WALLR7] &2 QlFHlolElel Ax]gt AAokn=119)F w5 Aozt fAgE EeEld Ao uwet zle]E Holx| gkoith
oln=77)¢} WHtoKn=42)2 Fo] AlA] §-9] H RIS T YA BB & BT, £F0 RiEEe 584
& FA50ItkTable 4>, olo] FFE A|Qlsta vpA] v X Ao wl g 3 B=d WAMREI o] 9A3 A4
o] AAF-LoNA F Aek b FHFEEC] F28 zlolE B ofe] ERI} 31.9%9 7Y W BIFEES, AFHlofE] o
At} qratole] Ag- mlgolo] g ojulell A o & Ryl A g Ao £50] 36.9%E TP HE FIFEES B

<Table 4> Comparison of hydration in various stratum corneum sites between premature newborns and full-term

newborns in radiant warmer or incubator (N=119)
Hydration in stratum corneum(%)
Sites Premature newborns(n=77) Full—term newborns(n=42) t(p)
Mean (SD) Mean (SD)
Forehead 33.9(3.4) 35.5(3.4) -2.20(.030)*
Abdomen 33.4(3.3) 32.3(2.9) 1.68(.006)**
Hand 36.2(3.1) 34.1(4.1) 2.63(.010)**
Foot 36.7(4.4) 32.4(2.4) 5.62(.000)**
Buttock 35.3(4.5) 35.3(4.1) -56(.575)
* p<.05, ** p<.0l
<Table 5> Comparison of stratum corneum hydrations in newborns with various placements (N=198)
Hydration in stratum corneum (%)
Placements Forehead Abdomen Hand Foot Buttock
Mean (SD) Mean(SD) Mean(SD) Mean (SD) Mean(SD)
Radiant warmer® 33.8(3.0) 31.9(2.9) 33.93.1) 33.8(3.3) 34.1(4.4)
Incubator” 35.2(3.8) 34.13.2) 36.9(4.5) 36.6(4.2) 36.6(4.2)
Basinet’ 34.3(2.9) 33.0(3.3) 34.5(3.5) 33.2(3.5) 35.3(3.5)
F(p) 5.57(.079) 6.53(.002)* 9.71(.000)** 11.33(.000)** 5.25(.006)*
Scheffe test a<b a, c<b a, c<b a<b

* p<.01, ** p<.001
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AAote] Ao 8l myiael ¥ & 7hsel sle
=
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HER FAARAN} 9T UEFE

I AlAek= 99ololt). A F ik & EF UE
F e gk AR} o]g ThsRd Aol B 81O
2% 4078 H 138.5mEq/LY S B o v
A 41ME HFE 1222mEq/Y AUEFEFS ®HAvKi=11.17,

HOTHt=-2.25, p= .026). 1]} - o]9]e] ThE A F7
o= fFolst ztolE Rolx| okshtt $h AUEFTS

Q1 AlAele] whs ¥y SRS 36.0% %, FAUEF A
33.2%°) Ha] o FFoR & 7S BYTKt=-3.04, p=
003). T2 AA BITEES FUERF T H AolE B

o4 spik

TEAFFAE A% FEED Hashs Al 8l Jolel
Al o Tod s Eo|th ojo AFAZN = AN{H
¢k TEWLH 23S Sl st SA9F 287} o] Fo1A]aL 9l

Hb, o g Aol A BTt s Aot v

R ¢}
B g dist AR A vl Aol o]
B A= nldols E3HEk 198 AAolE Ak ® AlA|
FANE "] o]=& sESeln), i, dHol, &5 )
o BIFEES At Sl R 2x9 B4 4
9 2HEEE =8 Aoty FAdd wE B eRlE 1
HAE EAEIT
/312 A9 A HIFEES 35-45% 2 ANHOE ohd
R FREE g O =2 HMYE Holk AoE 4¥A
A EA T U A

SItH(Cartlidge, 2000). YH2tolo]
59 ¥ RIS Ast WsE HolthKYosipovitch et
al,, 2000), A% 2357 o= AN AR B9FEES B

QItH(Cartlidge, 2000). wlsobe] EI|G-E&of st Sz

p= .000). 12} IHEFSS B3l Agok= ¢t 2 F8700 w3l A BuEA 9a lout A7k A
FAXTE B AAotsl RER] ok Aot EHE 1T v go] dhjdEsta AAere] Aoid AlEw AA] AE
FREE 7 32.6%8) 33.6% 2 EAZCR FoE AJol= 71zvzk vk Elgte]l welCurley & Moloney-Maron, 2001;
<Table 6> Correlation between age and stratum corneum hydrations(%) (N=199)
Hydration in stratum corneum(%)
Age of newborns Forehead Abdomen Hand Foot Buttock
r(p) r(p) r(p) r(p) r(p)
Postnatal age of premature newborns(n=92) -.07(.567) -.05(.646) - 18(.113) -.09(.433) -31(.007)**
Postnatal age of full term newborns(n=106) .14(.170) .36(.000)** .35(.000)** 33(.001)** 23(.024)*

* <01, ** p<.001

<Table 7> Differences in stratum corneum hydrations(%) of various sites to phototherapy and serum sodium level

Hydration in stratum corneum(%)

Condition of newborns Forehead Abdomen Hand Foot Buttock
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Yes(n=99) 343(3.3) 32.6(3.2) 35.4(4.1) 34.2(4.3) 35.2(3.6)

Phototherapy No(n=99) 34.6(3.4) 33.6(3.3) 35.003.5) 34.8(3.7) 35.2(4.4)
t(p) -54(.591) 2.25(.026)* 79(.43 ) -1.12(.264) -10(.921)

. Normal(n=40) 35.4(3.3) 33.1(2.8) 35.6(4.4) 33.2(3.0) 35.5(3.8)
Sodium(Eq/0) Low(n=41) 34.0(3.7) 32.8(3.8) 35.7(4.2) 36.0(4.9) 34.3(4.5)
t(p) 1.81(.074) 36(.717) _11(911) 23.04(.003)%* 1.33(.188)

* p<.05, ** p<.0l.
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Aol mEEH H SEE SFHI AL 24

Korean Society of Neonatology, 2004) U]&o}e] %I|R&2 Abst Ajolty.,
Aol whatote] vl Frh= As FFE ¢ vk AAote] wIFEEe JFE F 5 e FHEOE AL

ek 2ol A, Ao e EEY 32.7-364% % B2 QlstHlolel S A4e = glvh 2 A= olefd &
ZgQlell vl AAS] W g BAAth dE o A A el mFE Aote] A4 olnke] FulEL WHAloprt
ofe] FF= I FE oA A ERE vhEA] glo} Y = W, 5L A wee] e wsolel A o
AT ok 3¢] Auw Aoy} SAFEF w4 l"ﬁr%% Hol=t| T BIFEES Btk ofo] F Aw ko] Eed @79
(Rutter, 2000), &+ <A7-2 A5FF Al Yol7t F AA$ 10 FEE AR A3 migol Jute] FAFEE B 543% =
15998 1HE W & A7 /\]Ago}__g -9 7 z8k I Thatole] Hit HFEQl 50.5% KT =A el oY EAH L
HAHYS omjgit). =3k visole] 73 whdtote] Hlal % 2 FYskAE otk aefuk AlA ge F9e RIRE
& AquEe =8, HAS Xﬂ"”ﬂ—“ﬂ*}ﬂ QFFHlolE Y " o] ml&olrt o =P AL 150 Rholef ulE] o &2
AMER7] 5 4Rl A54 SA stel s 7Hdsels 3 Fxol Al o ATl FAA ApolE Holxl ¢
Wafote] Blel FAS] Y RIFEES B AT Tk F9le] gk 3 FR9 dToE AT ¢

g7 4R A AT 3%, Aot A AFe Atk ol A FAFEE AA Ao nITEE

13% %5 A4 $FTHKorean Society of Neonatology, 2004). A1 A 227} S FAIS
oke] IH-7L Agele] vlEl o F¢ z& T’}ﬂi Q3= A A 2 AT AFHllolE el RS Aot HALR.27)
Ao F& HEY tEe] A4 uH TAE s off $IXst AlAotel vl BE 4 F-HolA o w2 %9
A WL7E A 1o wlE] IRel AR AYE 7]eo] TEES RS Kjartansson, Arsan, Hammarlund, Sjors®}
AAA - A ek HES A oR ‘3 7] woltt Sedin(1995)% WhAfofe} wspol FFol A WALR. L] O]
(Hoedgier & Enzmann, 2002). ©]¥% AlAdol= ARl H]3| FHrEo] JAFHlolHED ¥ Erha Basglet, =2
S IRFEES BYo] HAoARt & AFANE o9 %‘%‘%% Z W 29eET ASS 1EE o T A
At Algote] IRIE Wl Aze Az FEHYE e T ARE A3 sjAEn AT Y 8%l
Uitk 97 xE #d T oAb EAlE dodd + jlen vl QlsHlolEl= e $EolEE o ue 25EE 7]
2 EE AR 23RS ofd AN E AT O = e ole B AgelAE AR E T
2 fFAHo] ok st} WSk Maayan-Metzger, Yosipovitch, Hadad®} Sirota(2004)<

mjspotgl whatol Fho| AlA] F-9]f] FylgE-as Hlwdt njsols thgo® QlFtHlolE el WAL Z ol 2 AlAF-
A}, olnf, BY FH-O RIFEES Aol7t Y Wb 9l ' TEWLS <dsh Adp gabigr)el] A5k 2lAofe]
&5 5o A9 misol Hudo] whatel FdRTE w2 olnke}l 58 TEWLe] <lfdlolEle] f1A]% U]QOP-@‘J ALl
&5 UehiSleh o)z ofntel EHi= Al Sl et oo EShee Btk ol AlAoke] A9 olmfe} ol
I 5y 35S Aoz Al ddhe &eke yy g T AAFSel vlal] AojFes g XﬂE A& AAE
W AA T FIFEEL Hlsole) qhrtol T xjolzf MR AN FREEAY 3] Hs 55 guew
e wbd, e F9)o] e mirtert ¥ HdxdE ov|gh B A8 dAek= A9E sfAdk
t}h o= AAlAote] g wdow A% TEWLO] 7t AEE A7 = o 717 9 AHA9] s goldt
S K13k Yosipovitch 5(2000)2] A-Azke} ) Al oz uolgle] $X|gt Aldolol HlE] LY 1

g whdtote] mlsl wlspole] whd BIFEEO] T HS & Aot Al Agek= A9t Wk v 2 ATelss
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