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Purpose: Nursing protocols for glucose management are well known for both healthy term newborns and high-risk newborns.
However, for less risky newborns who are under only observation surveillance, hypoglycemia could be overlooked unless
clinical symptoms develop. Methods: A retrospective study was performed to explore factors influencing variations in glucose
levels in 91 newborns who did not require any interventions, but were under nursing surveillance, at a level Il neonatal intensive
care unit. Data were retrieved from electrical medical records on glucose levels, demographic characteristics, and other clinical
characteristics of newborns in their first day of life from January 2016 to May 2019. Results: Glucose levels tended to stabilize
within the normal range (60~80 mg/dL) as time passed during the first day of life. Cesarean section, multiple gestation,
abnormal growth, and later preterm birth were associated with low glucose levels in the first 2 hours of life. Thirty-one newborns
experienced a hypoglycemic episode (< 45 mg/dL) during the first 24 hours of life. Conclusion: The findings of this study
support the active encouragement of early feeding within 2 hours of birth and urgent adoption of a structural protocol for
glucose surveillance in newborns with potential health problems immediately after birth.
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Table 1. Characteristics of Subjects (N=91)
Variables Characteristics Categories n (%) or M£SD
Demographic Sex Female 53 (58.2)

characteristics Male 38 (41.8)
Birth type Vaginal 7(29.7)
C/sec 64 (70.3)
Multiple gestation No 2(79.1)
Yes 19 (20.9)
Gestational week 371£1.7
Birth weight (gram) 2,891.9+581.1
Clinical Infant health problems No 21 (23.1)
characteristics Yes* 70 (76.9)
Late preterm birth 53 (58.2)
Respiratory instability 19 (20.9)
Hyperthermia 11 (12.1)
Others 18 (19.8)
Maternal health problems No 34 (37.4)
Yes* 57 (62.6)
Gestational diabetes 31 (34.1)
Hypertension 17 (18.7)
Others 22 (24.2)

*Multiple responses possible; C/sec=Cesarean section.
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Table 2. Variation in Glucose Levels by Characteristics of Subjects at Birth (N=91)
Time points for the first 24 hours* (mg/dL) . T |
Characteristics n 1° 2° 3° 44 5 6"
M=SD M=SD M=SD M=SD Mz=SD M=SD F (p) F (p) F (p)
Sex Female 53 58.6%118.8 60.7£13.0 71.1%+13.2 74.0+143 70.0£145 79.0%+17.1 0.21 10.95 0.50
Male 38 64.0+424 6531171 7064203 71.7+131 71.0+144 753+133 (665 (010)  (.778)
Birth type Vaginal 27  734%482 6271175 60.7+14.5 71.1+139 729+174 77.3%18.2 0.01 0.93 4.55
C/sec 64 555+174 623%139 76.6%152 75.0%13.6 68.9+123 77.6%112 (.943) (:533)  (<.001)
Multiple No 72 63.0%£339 64.8%153 69.3+16.7 7224125 70.6+15.6 772+155 @ 0.22 4.64 1.54
gestation  Yes 19 524+115 53.5+80 7594163 7774194 69.6164 7831129 (.659) (.059) (177)
AGA Yes 65 63.1%344 62.7£151 721£163 752%13.6 742+13.0 782%159 13.35 12.10 0.41
No 26 551%18.6 61.6+14.1 62.0+185 67.5+£13.0 63.0£141 75.5+123 (.006)  (.008) (.839)
Low birth No 53 63.7£379 641%148 743%+159 727+141 701%12.6 75.8%98 1.54 6.40 1.05
weight  Yes 38 568+164 59.6+144 619+158 738+135 708+167 80.0+20.6 (263) (031) (391
Total 91 60.8+30.8 624+14.7 70.8+16.7 73.1+13.8 704+143 77.4%149 Post hoc Turkey
F=6.38, p<.001
a, b<d,f

*Time points for the first 24 hours=1: <2 hours after birth, 2: >2 and <4 hours after birth, 3: >4 and <6 hours after birth, 4: >6 and <12 hours after
birth, 5: >12 and <18 hours after birth, 6: >18 and <24 hours after birth; C/sec=Cesarean section; AGA=Appropriate for gestational age;
C=Characteristics; T=Time; I=Interaction.

Table 3. Variation in Glucose Levels by Clinical Characteristics of Subjects (N=91)
Time points for 24 hours* (mg/dL) . i -
Characteristics n 1 2 3 4 5 6

M=+SD M=+SD M=+SD M=+SD M=+SD M=+SD F(p) F(p) F (p)

Preterm birth  No 38 71.0+40.1 63.6+158 71.8+19.2 683+11.2 73.4+16.6 78.7%17.7 0.73 1.74 322
Yes 53 535+193 6154141 699+139 771+145 681+122 763+121  (429) (279)  (.007)

Respiratory No 72 61.6%£329 60.0%+144 69.0+172 701%£122 70.9+135 777165 1.56 1.09 247
problems Yes 19 58.0%21.6 70.0+133 77.6%£13.3 81.1+149 68.8%t17.2 76.6x8.0 (.265)  (.463) (.033)

Hyperthermia No 80 60.0+31.9 629+151 71.9+17.1 743138 72.0%f142 773%154 1.73 3.52 0.70
Yes 11 665221 59.7+125 61.6+93 67.0+124 64.4+13.8 78.0+132 (.239) (.097) (.624)

Initial feeding <2hrs 65 58.1+£343 63.3+142 71.3+180 754%+149 709+17.6 83.5+18.7 0.23 3.60 1.53
>2hrs 26 67.6%118.6 61.2+156 70.6%£163 71.1£12.6 70.0+121 735%104 @ (.648)  (.094) (.181)

Gestational ~ No 60 57.5+184 594+135 708+170 735+147 704+132 771+154 208 416 087
diabetes Yes 31 6724460 700+153 7114163 7214112 703+17.3 793+130  (197) (072)  (498)
Maternal No 74 5714196 623+136 719+152 726+132 704+117 764+116 060 125 216
hypertension  Yes 17 769%590 62.8+205 5984293 775+184 7014238 86.04332  (469) (408)  (.058)

*Time points for the first 24 hours=1: <2 hours after birth, 2: >2 and <4 hours after birth, 3: >4 and <6 hours after birth, 4: >6 and <12 hours after
birth, 5: >12 and < 18 hours after birth, 6: >18 and < 24 hours after birth; C=Characteristics; T=Time; I=Interaction.
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8| olrh’=3.31, p=.056), 1320 v]a] BAALY w(x'=3.48, = 9
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S NET 22 A Bk 2 w7248 A A AlAgoto] Fhalg-o ) 2R E| o] |9l F Ao Al 2tE= A

O3 ol7} GIRlon], AAH BAAE a5t A A 1Y Fo SR Ao A 9 B o
F7)24L SEENA, TR, BAC Gt nd  ASFHEAE AAT 5 G AEoleh. 1YBAoLY] Bf

216 | HEZAZ 23H= KB AMoL| M5 Z7| HEiHo| B Www.e-chnr.org



https://doi.org/10.4094/chnr.2020.26.2.212

CHNR

90

80—
.,.
) s td
3 L PR
2 70+ e -
© R4
3
E .
> C4
[ 3 .- -
260
8
=]
]
50—
40 T T T T T T
1 2 3 4 5 6
Time point

Figure 1-A. All newborns
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Figure 1-C. Preterm birth
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Figure 1-D. Respiratory instability

Time point 1: <2 hours after birth; Time point 2: >2 and <4 hours after birth; Time point 3: >4 and <6 hours after birth; Time point 4: >6 and <12
hours after birth; Time point 5: >12 and <18 hours after birth; Time point 6: >18 and < 24 hours after birth; C/sec=Cesarean section.

Figure 1. Variation in glucose levels in the first 24 hours of life of newborns under surveillance.
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Table 4. Comparison of Subjects' Characteristics by Hypoglycemic Episodes (N=91)
Hypoglycemic episodes
Characteristics Categories No (n=60) Yes (n=31) Xort )
n (%) or M£SD n (%) or M£SD
Glucose (mg/dL) 72.8+31.2 37.6%10.0 37.37 (<.001)
Gestational week 37.1+1.9 36.9+1.9 0.19 (.667)
Birth weight (g) 2,718.7£603.7 2,886.5+806.4 1.25 (.267)
Sex Female 39 (73.6) 14 (26.4) 3.31 (.056)
Male 1 (55.3) 17 (44.7)
Birth type Vaginal 0 (74.1) 7(25.9) 1.13 (.207)
C/sec 0 (62.5) 25 (37.5)
Preterm birth No 7 (71.1) 11 (28.9) 0.76 (.259)
Yes 3 (62.3) 20 (37.7)
Respiratory instability No 9 (68.1) 23 (31.9) 0.69 (.284)
Yes 1(57.9) 8 (42.1)
Hyperthermia No 50 (62.5) 30 (37.5) 3.48 (.057)
Yes 0(90.9) 1(9.1)
Initial feeding <2hrs 8 (58.5) 27 (41.5) 5.66 (.014)
>2hrs 2 (84.6) 4(154)
Maternal diabetes No 0 (66.7) 20 (33.2) 0.04 (>.999)
Yes 0 (64.5) 11 (35.5)
Maternal hypertension No 9 (66.2) 25 (33.8) 0.01 (>.999)
Yes 1(64.7) 6 (35.3)
C/sec=Cesarean section.
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