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pH, Temperature, Hydration of the Stratum Corneum of the Dorsal Hand and the Cord
Area, and Acid Mantle Formation during Early Days of life in High-risk Newborns

Ahn, Youngmee - Sohn, Min - Lee, Sangmi - Lee, Mijin

Department of Nursing, College of Medicine, Inha University, Incheon, Korea

Purpose: The study was done to explore variations in physiologic parameters of the stratum corneum (SC) of the dorsal hand
and cord area during early days of life in high-risk newborns. Methods: In this longitudinal study, a total of 77 high-risk new-
borns were assessed for pH, temperature and hydration of the SC of the dorsal hand and the cord area on the 1%, 2™, 3¢, 5"
and 7" days of life. Results: Results showed that an acid mantle (AM) was formed in 57.1% for dorsal hand and 35.1% for cord
area, implying significant delay regardless of decrease in pH (F=103.60, p<.001), and hydration (F=4.00, p=.003) across days
in both areas. Peripheral hypothermia with low hydration level was also observed in both areas. There was a positive relation
between hydration and temperature (.14<r<.27, p<.010), and negative relation between hydration and pH in both areas
(-.23<r<-.15, p<.010). Antibiotics may play a positive role in AM formation. Conclusion: High-risk newborns may experience
delay in acid mantle formation on SC, hypothermia and decreases in hydration on peripheral sites during the first 7 days of life.
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Table 1. pH, Temperature and Hydration Changes for Dorsal Hand and Cord Area during First 7 Days of Life
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. ) 1st day 2nd day 3rd day 5th day 7th day Sites  Ages (day) Sites*Ages
Variables Sites F(p
M+ SD M+ SD M+ SD M+ SD M+ SD F(p F (o) F(p)
pH Hand  6.19+037 593+035 574+034 561+030 548+0.31 536(<.001) 286.76  103.60 12.27
Cord 667+043 627+035 599+030 578+0.32 5656+030 109.87(<.001) (<.001) (<.001) (<.001)
Temperature (C) Hand 26.99+1.51 2665+162 2683+161 2650+156 26.52+1.51 1.41 (229 13.56 1.97 1.21
Cord 2728+139 2687+151 2692+1.35 2687+161 2656+1.33  240(050)  (<.001) (099) (.307)
Hydration (%) Hand 32.70+3.07 3369+429 3332+3.11 3474+423 33.86+3.20 3.29(.011) 19.56 4.00 0.71
Cord  31.62+396 33.18+4.58 3290+3.31 3352+313 32.86+3.11 2.97(020)  (<.001) (003) (.587)
Table 2. Correlation among pH, Temperature and Hydration and Age for Dorsal Hand and Cord Area (N=T7)
Hand Cord
Control Variables pH Temperature Hydration pH Temperature Hydration
ri r(p) r r o) r(p) r(p)
BT, ET, EH Ages (day) -.56 (<.001) -.08(.105) 13(013) -.68 (<.001) -10(.058) .07 (.154)
Age (day) pH - 01 (:822) 7 (.160)
Hydration -.15(.003) 27 (<.001) -.22 (<.001) 15 (.003)
No control pH 05 (.360) 5(.004)
Hydration -.19(<.001) 26 (<.001) -.23(<.001) 4(.000)

BT=Body temperature; ET=Environmental temperature; EH=Environmental humidity.
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Table 3. Frequency of Acid Mantle (AM) Groups for Dorsal Hand and Cord Area for first 7 Days of Life (N=T7)
. 1st day 2nd day 3rd day 5th day 7th day X
Sites  AM groups yallv)
n (%) n (%) n (%) (%) n (%)
Hand  Group 1 1(1.3 6(7.8) 18(23.4) 8(36.4) 44 (57.1) 82.63 (<.001)
Group 2 76 (98.7) 71(92.2) 59 (76.6) 9 (63.6) 33429
Cord Group 1 0.0) 0(0.0) 2(2.6) 14(18.2) 27 (35.1) 73.20 (<.001)
Group 2 77 (100.0) 77 (100.0) 75 (97.4) 63 (81.8) 50 (64.9)
Group 1=Group with acid mantle formation; Group 2=Group with no acid mantle formation.
Table 4. Factors relating to Acid Mantle Formation for Dorsal Hand and Cord Area at the 7th Day of Life (N=T7)
Hand Cord
Characteristics Type Group 1(n=44)  Group 2 (n=33) Group 1(n=27)  Group 2 (n=50) R
xorF(p xorF(p
n(%)orM+SD  n(%)orM+SD n(%)orM+SD  n(%)orM+SD
Gender Male 28 (63.6) 15 (45.5) 2.53(112) 15 (55.6) 28 (56.0) 0.00(.970)
Female 16(36.4) 18 (54.5) 12 (44.4) 22(44.0)
Health problems Prematurity 11 (25.0) 14 (42.4) 2.61(.106) 8(29.6) 17 (34.0) 0.15 (.696)
at birth Others* 33(75.0) 19 (57.6) 19 (70.4) 33(66.0)
Health problems No 123 1.0 0.04 (1.000) 0(0.0) 4.0 1.11(539)
in hospital Yes 43(97.7) 32(97.0) 27 (100.0) 48(96.0)
Health problems No 24 (54.5) 13(39.4) 1.73(.189) 16 (59.3) 21 (42.0) 2.09 (.148)
at discharge® Yes 20 (45.5) 20 (60.6) 11 (40.7) 29 (68.0)
Use of antibiotics No 15 (34.1) 22 (66.7) 8.02 (.005) 11 (40.7) 6 (52.9) 0.89 (.345)
Yes 29(65.9) 11(33.3) 16 (59.3) 24 (48.0)
Phototherapy" No 2(333 4(66.7) 1.51(.393) 1(16.7) 5(83.3 0.97 (417)
Yes 42 (59.2) 29 (40.8) 26 (36.6) 45 (63.4)
Cord redness’ No 36 (81.8) 28(84.8) 0.12(.725) 23(85.2) 41(82.0) 0.13(.722)
Yes 8(18.2) 5(15.2) 4(14.8) 9(18.0)
Cord discharge’ No 42 (95.5) 29(87.9) 1.51(.393) 26 (96.3) 45 (90.0) 0.97 (1.000)
Yes 2(4.5) 4(12.1) 1(@3.7) 5(10.0
Cord granuloma’ No 44.(100) 31(939 2.74(.180) 26(96.3) 49(98.0) 0.20 (1.000)
Yes 0(0.0) 2(6.1) 1(3.7) 1(2.0)
Gestational age (week) 34.26+3.30 3348+2.30 1.22 (.227) 34.75+3.26 3348+2.65 1.85 (.068)
Birth weight (g) 2180.45+749.78  2260.00 + 710.61 -0.47 (639) 243444 +£904.40 2095.80 £ 592.03 1.75(.088)
Apgar score at 5 minute 8.02+1.36 7.61+1.62 1.23(.223) 8.11+£1.50 7.70+1.46 1.17 (:247)
Environmental humidity (%) 38.36+£21.72 37.90+20.17 0.96 (.924) 36.17£21.83 39.24+20.58 -0.61(.543)
Duration of cord-off (day) 13.03+4.08 12.44+£4.90 0.50 (.621) 13.43+3.98 12.39+4.68 0.85 (.397)

Group 1=Group with acid mantle formation; Group 2= Group without acid mantle formation.
“Transient tachypnea of newborns, Nuchal cord, Meconium aspiration, Twin, Intrauterine growth
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retardation et al.; 'Fisher's exact test; *Intraventricular hemorrhage grade<=1 et al.; Sn=57.
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Figure 1. pH variation by preterm birth to 7 days of life for dorsal hand and cord area (Interaction: F=25.58, p<.001 at hand; F=52.84, p<.001

at cord area).
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