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Assessment of Hydration on the Stratum Corneum
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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 tevel 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.

Key words : Neonate, Premature infant, Skin hydration

ZQ0] : MO}, EN42E, Ols0t

* o) EZ AHEEAGAE TS JLoE AL TG NP Wol FYH ATU(E00348).
* This work was supported by the Korea Research Foundation Grant funded by the Korean Government(E00348).

F34: 2006 109 24 AAMEE: 20079 49 16%
» Address reprint requests to : Ahn, Youngmee

Department of Nursing, College of Medicine Inha University
#253 Yonghyun-dong, Nam-ku Incheon 402-751, Korea
Tel: 82-32-860-8207 Fax: 82-32-874-5880 E-mail: aym@jinha.ac.kr

ootz stel x| 37(5), 2007'H 8¥

781



ety o 9
M B ojfll mat FEFHe| Bolste AHAL AL A4
ot ol HEH A AHE RS B8, §5H &
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2000)°A AAIE EFBRR) 255 ©]&-5ke] 0.518] W/S(the
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<Table 1> Demographic and medical information of subjects |
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2ol whe} 32.7-36.5% 2

Aol mlgotel wito}e] F A

A By E ZE9FEES ttestE

(N=198)

Premature newborns(n=92)

Full term newborns{n=106)

Characteristics

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¢ 17.5)
Current weight(gram) 1,990(751.0) 3,365(460.9)
Environmental temperature(°C) 283( 3.1) 26.3( 2.1)
Axillary temperature(°C) 36,7 .3) 36.7( .3)
Serum sodiumm(Eq/{)* 126.6( 10.6) 135.4( 7.7)

* Available in 81 cases

<Table 2> Demographic and medical information of subjects i!

(N=198)

Premature newborns(n=92)

Full term newborns(n=106)

Characteristics

Frequency(%) Frequency(%)
Sex Female 45(48.9) 43(40.5)
Mate 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 oy stZtE s8I 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

hewborns (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(34) 4.04(.000)*
Foot 36.1(4.3) 32.9(3.3) 5.60(.000)*
Buttock 35.1(4.2) 35.4(3.9) -56(.575)

* p<.001

o] 8-3dto] Hlw 48 1ol wi(35.5% of 33.9%; t=-2.20, p= .030), ©|&Ho}t

Ak 2+ o)z} gk g £59 A9 njeo
| B 364%E 34.1%E B3 it} Adinct w2 FE
< JERAUt= 4.04, p= .000), BT A 9A| nj&o}
o] 36.1% % 32.9% 5 Bl Tl Howrrh v & gt
BATKt=5.60, p= .000).
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B3 (334% W 32.3%; t=1.68, p= .006), TE(36.2%
o 34.1%; t=2.63, p= .010), H5(36.7% T 32.4%; t=5.62, p=
000)0llA1 REAtolRTH O %2 RIPEES Ry

g ALY QlFHlol BVt 228 eE R T Q)
ol BER WAtR 279} FHFPel JAvolE TR Y
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<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)**
Butiock 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(8D) Mean(SD) Mean(SD) Mean(SD)
Radiant warmer® 33.8(3.0) 31.9(2.9) 33.9(3.1) 33.8(3.3) 34.1(4.4)
Incubator® 35.2(3.8) 34.1(3.2) 36.9(4.5) 36.6(4.2) 36.6(4.2)
_ Basinet® 34.3(2.9) 33.003.3) 34.5(3.5) 33.2(3.5) 35.3(3.5)
_________ Fp) ) 5.57(.079) 6.53(.002)* 9.71(.000)** 11.33(.000)** 5.25(.006)*
" Scheffe test a<h a b a, ¢<b a<b

* <01, ** p<.001
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ot ol 2
Ak ool Scheffe testS HE3t Ax} ol A|9jg AlA Wl HATHt=-2.25, p= .026). L2} B o)2le) i A &4
19 BFolA ifuoleie] x|t A9 b w2 B9 v Fog AolE Holx] gsith $H AUERESTS
FESS BYUKTable 5>, ol AAote] b Ey| FEEE 36.0%E, ZAUEF Hdke]
332%°) BlE) FY3 FEOZ =L S HAK=-3.04, p=
Aol M= Ljo|Q} BIl4E2E 003). T2 AA F95EEL ASUER v5 ¥ o5 B
o]A] ket
Aol ujFolgl whatele] 7 o ke H AEY
e TRFE FASH ARIARNE olgste] AF o) = O]
(ol w2 AlA 2 F-9o] HHEEe] W3kE vlwselh
<Table 6>l AAlE il 2ol wlszole] ¢ oluf, HF & FETHRAS Y8 FEEA Hashe Aot 9 Jote
5, 25 BYSEES Yol wE fost HsE HolA| A o Sost BFEEF|L olof dEAANME ARFA
U2 Hhd ERE AIRE] Ao uel BaeEgo] Fas o} TEWLHASFE A3l ohFst SA9 14571 o] FolA 1 9l
< wvhr= -31, p= .007). L&} whtole] A= onfE = ukg, ol AR A Frp)Esr =e Aot AR
AQe A o £ FIAFEEE AT d5Ut A zAY FEE] digh A A= uie Aol ol
WA fo)et $FE0 8 FIEQTH 23<r< 36, p<.05). 2 AT HHolE: TS 1987 AAE tFeR AA
FANE gebe] ol2= sFelnh W, ¥l &%, Ee)
AlMolel Exlat Bhl4EE o BIFEEE ABEA W BRe] 2xe EeE #F
- 9] 25T EE Aok B4 whE #¥ g 1Y
Aol A 4l BIFEE TS E 7ol Y= #AE AT
Weg  FAxgeiRsl ¥F JUEFFEZE AU 19 A% Aot EHFEES 3545%F AHoE ok
<Table 7>l AAIE vis} o] F oidat & FHxgE W R RS o O & WHYE HojE o 4HA
I 9= alAlel= g9o)glth dHH & AR = EF UE ATHCartlidge, 2000). TH}ote] A9 &4 T £UL A
F sxol dE At o) 7Hedid Aok BT 8130 9 FeEgol Hd WIS HolthrKYosipovitch et
2 1% 4082 B 1385mEge ) e B3lod Uy al,, 2000), AF 235 Foll= Al fARE Z9FEES B
%) 418L BFE 1222mEqite] AUEFES Hth=11.17, IckCartlidge, 2000). vl&ote] ZH &) it A
p= .000). vt THEFEFTE B Aok gtk I FA) vs) Al RuEA oka ok eIz A
FAASE P Aot A okE Aot HF By Y o] st Aot oA AlEd FA] AE
TERES 47 326%8 33.6%F EAXOCRE £ FolE 71zkep de]Eghe] wWeElCurley & 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
rip) r(p) r(p) rip) 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)*

* p<Ol, ** 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) 354(4.1) 34.2(4.3) 35.2(3.6)
Phototherapy No(n=99) 34 6(3.4) 33.6(3.3) 35.0(3.5) 34.8(3.7) 35.2(4.4)
t(p) -.54(.591) 225(.026)* 79(43 ) -1.12(.264) -10(.921)
_ Normal(n=40) 35.4(3.3) 313.1(2.8) 35.6(4.4) 33.2(3.0) 35.5(3.8)
Sodium(Eq/t) Low(n=41) 34.0(3.7) 32.8(3.8) 35.7(4.2) 36.0(4.9) 34.3(4.5)
i(p) 1.81(.074) 36(.717) _11(911) 23.04(.003)** 133(.188)

* p<.05, ** p<.0l.
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