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ABSTRACT

This study evaluated the changes in dehydration-related blood parameters in diabetes patients.
A total of 588 subjects, who were national health screening examinees of S hospital in Seoul,
were chosen for the study. Diabetes was determined by a glycated hemoglobin level of 6.5 or
higher, and out of the 588 subjects, 62 had diabetes. Except for the low-density lipoprotein
(LDL) and total cholesterol, most health indicators (age, body mass index [BMII, systolic blood
pressure, creatinine, blood urea nitrogen [BUN], triglycerides, total cholesterol, serum calcium,
serum chlorine, and serum osmolarity) were higher in the diabetes group than in the normal
group. Using a decision tree analysis, the proportion of diabetes patients was observed to be
higher in the dehydration group (11.7%) than in the normal group (5.0%), and there was a significant
variation between the normal creatinine (10.0% of the group had diabetes) and abnormal (39.3%
had diabetes) creatinine in the dehydration group (p{0.0). Furthermore, among those aged over
50 years, the subjects in the dehydration group with diabetes were observed to be further
sub-divided based on the following parameters: LDL cholesterol (normal 23.4%, abnormal 4.8%),
erythrocyte sedimentation rate (normal 17.3%, abnormal 39.6%), and systolic blood pressure
(normal 0.0%, abnormal 8.1%). This study may explain how dehydration is associated with the
health indicators of diabetes.
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Table 1. General characteristics and blood test results in the subjects

% (n)

Total

Variables Diabetes mellitus(N=588)
No Yes W g

(HbAlc<6.5) (HbAlc)6.5)

20~49 years 97.5 (237) 25 (6
o SEE CEE 1

e 70+ years 80.4 (41 19.6 (10)
T o TR
e N 1 R
T T TR
o et o Y T
S 06 o
Hy ga? Aonormaliehe 02 () o8 (5 007 07
R TR
S TR
o s S o
s s B o
HDL~-cholesterol (mg/dL) fgﬁiﬂjﬁ;g ) gig E4Z£ léé ES;; 1.287 0.257
F LDL~cholesterol (mg/dL) fﬁiﬁﬁ&ﬁ? gg:i 8%; 12‘2 E%; 21744 0.000
Z Total—cholesterol (mg/dL) Eg;glr;l(g{(gllsi? ) ggg 8123 1451; 83 19.460  0.000
orwar e R AT
s M e
e Y TR
w9 IO e o
TR TR
cowr om0
ST S o
TR RIS S o

U BMI: Body Mass Index, ? SBP: Systolic Blood Pressure, ® DBP: Diastolic Blood Pressure, ¥ WBC: White Blood
Cells, ¥ Hb: Hemoglobin, ® Het: Hematocrit, ” LDH: Lactate Dehydrogenase, ® ESR: Erythrocyte Sedimentation Rate,
9 GGT: y— glutamyl transferase, ') AST: Aspartate Aminotransferase, 'V ALT: Alanine Aminotransferase, 2 BUN:
Blood Urea Nitrogen, ¥ C-G: Cockcroft-Gault Glomerular Filtration Rate, * Fisher’s exact test
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A4 Aol 24.2 + 3.4 kg/m? Bko]
25.8 + 3.3 kg/m’& Feo] £3(p=0.001),
FHAEGOIA Aol 298.9 + 4.0 mOsm/
kg Fiat0] 300.9 + 4.5 mOsm/kgZ FreaO]
EUTHpP=0.000). FF A7} wRlofA ]}
2 ¢RA(p<0.01), B EHAA(p<0.001), 3
FEFS(p<0.05)T FolZQl Aol YL
o, QloflA 71 AR AFLE U1 3R
o] Ukl SFHHO neill et al. 1990). B =
718%H(p=0.000)7} Hat ©]&¢7] EMp=0.011)
Aol ZH2F 121.8 + 14.1 mmHg, 79.8 +
10.7 mmHg® Jx+to] 130.7 + 11.6 mmHg,
83.4 + 9.1 mmHgR T f-2I5HA] &3kt Wa
2(p=0.000)2} Hb(p=0.016), Het(p=0.031)%= Z+
ZF AA0] 6.0 + 1.6 K/pL, 14.4 + 1.5 g/dL,
42.9 + 3.9%2 Fheto] 7.1 + 2.1 K/pl, 14.9
+ 1.7 g/dL, 44.1 £ 4.6%= G251 =9)}. st
APATFAIME FHSH A T HIF
(p=0.021)7} & A2} o] Gty ZHTo|
Hlof Gty BlREZNA FoHA =9kt ES
S5 44(p=0.005), T 5(p=0.040), S35+
-8(p=0.042), NLR (p=0.032)% Bt XEF
of sl T HREZNA FotA =kort
I = Gt HRETOA B2 FFE B
Fou 1 Aol7b FfokA] USIHOh et al.
2016).

ZAA L HANE0] 116.8 £ 79.9 mg/dLE
Fr(156.8 + 100.0 mg/dD)REtt E9kl(p=
0.003), HDL-Z#AHES g4l 55.2 +
11.6 mg/dL Bxto] 51.6 + 10.9 mg/d
L(p=0.020), LDL-SHAHZ BAk#o] 126.4
+ 35.1 mg/dL Fx°] 99.7 + 31.0 mg/dL
(p=0.000), FEZYAHES A/d<to] 196.8 +
36.6 mg/dL Fto] 172.1 + 40.1 mg/dLE

0|

Fro Al o WortHp=0.000). AEHA] o]4F
= Uthll= ol 3AEESS BBt tiSS
oA 7FF Eol & 4= Atk ol= B SAA
AHETES AFFRR 7} &2 Aol 7]ofsk= Hi7t
AHCho 2000). FeFEHMA7}F G Te =
Aow 59 Aot Y A AEyEse] =34l
AFRAAES 45 AF-E(Nakamura et al
1993; Kanauchi et al. 2001)°] It} ESE 404
o9l el 22,465 WHECE 3 A+
(Sung & Rhee 2007)°X% F3EAAT} =2
oA AEErEe AR Folet S7PF e

AL ST AHE 7P SIS
o= & AtollA FiratollA] Akl Bls] thaks:
A#2l 87| =i HDL-ZEAH o]
A} fARE Aot TR G FERlOfA
Igardgto 2 QIS AFY S9EC] @957 ©
SFEMA0] A5l meEt SRt Hah Qi
(Laako 1996; Wei et al. 1998). EPIC(European
Investigation of Cancer and Nutrition)-
Norfolk 47HKhaw et al. 2001)°41= Firo|
= AFEIA HE A% o 33EMA
1% 717 A88Ee ¥E 21% S712F A
= SRS L

GGT= el 35.3 + 44.7 TU/L Bto]
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29.7 + 14.8 IU/L YXxato] 38.8 £ 29.4 IU/L
(p=0.019), ALT= AArdol 27.7 + 21.4 IU/L
Feto] 36.8 + 24.6 1U/L(p=0.007)2 Pt
oA & T EUTH

Aot d A4l 0.9 £ 0.2 mg/dL B
0] 1.0 + 0.4 mg/dLZ mAgt 20| B
(p=0.040), 59444 E FA4Te] 13.2 + 4.0
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E1(p=0.001), AAMAIIRES <ol 90.2
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Table 2. Physical parameters and blood test results in subjects by HbAlc )= 6.5

Variables N Mean SD t p
T A R
<
T T W
Dopmn e w om0 e
r <
e RSSO m T
ey ORRSET S Ee 0T o
T R T
T R A T
N
ST e me s o
S
e e \OBRISSS e ey o
HDL-cholesterol (mg/dL) izgifliféf)) 2 gfé 1(1)8 2331 0.020
) LDL~cholesterol (mg/dL) i‘?&iﬁi;ﬁi) 523 1;3;& iié 5.723 0.000
<
L Total—cholesterol (mg/dL) I;Ieos((II:IIEillZi 66.'55)) 522 }22? ig? 4.985 0.000
3 GGT{U/L)” izi(gﬁglii 6:55)3 5%2 gg% jﬁ:é ~2.498 0.019
ASTQU/LY ?eos(HbAlf:;ﬁ'Ss) 562 32:8 29.4 2400 0.019
w S A
Creatinine (mg/dL) iznglif&? 522 (1)(9) 8& -2.092 0.040
T v S B
comr SGwT e  om
ST
A sy 0 o om
TR A AR

Y BMI: Body Mass Index, ? SBP: Systolic Blood Pressure, ¥ DBP: Diastolic Blood Pressure, ¥ WBC: White
Blood Cell, ® Hb: Hemoglobin, 6) Het: Hematocrit, ” LDH: Lactate Dehydrogenase, ® ESR: Erythrocyte
Sedimentation Rate, ¥ GGT: - Glutamyl Transferase, '” AST: Aspartate Aminotransferase, 'V ALT: Alanine
Aminotransferase, 2 BUN: Blood Urea Nitrogen, 13 C-G: Cockeroft—-Gault Glomerular Filtration Rate
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Diabetes
Mode 0
Cateqary % h
————————— 1 W lessthan 6.5 895 526
H "'m Less than 6.5 | ® Mare than 6.5 105 &2
More than £.5 1 Total 100.0 588
[ =
asmal
Adj. P-value= Dl.'l4ﬁ, Chi-square=3.927,
df=1
Dehydration Mormal
Node 1 Mode 2
Cateqary % ] Cateqary % ]
B lessthan 6.5 88.3 431 B lessthan 6.5 95.0 85
® More than 6.5 117 57 B Morethan 65 50 5
Total 83.0 488 Total 17.0 100
| = | =
Creatinine age
Adj. P-value=0.000, Chi-sguare=21.943, Adj. P-value=0.005, Chi-square=14.230,
df=1 df=1
Normal Abnormal 7as; 3Ds;|4l.'ls; 205 60s; 505
Mode 3 Hode 4 Node 5 Mode &
Cateqary % il Cateqary % ] Cateqary % il Cateqory % ]
B lessthan 6.5 90.0 414 B lessthan 6.5 607 17 B lessthan 6.5 1000 73 B |essthan 6.5 815 22
B porethan 6.5 10.0 46 B porethan 6.5 39.3 11 B horethan 8.5 0.0 0 B hfore than 6.5 185 §
Total 78.2 460 Total 48 28 Total 124 73 Total 46 27
=
LOL
Adj. P-value=0.000, Chi-square=13.081,
df=1
Nor:mal Abnormal
Node 7 Mode 8
Cateqary % ] Cateqary % ]
B lessthan 6.5 857 227 B less than 6.5 95.9 187
B More than 6.5 143 38 B Morethan 6.5 41 8
Total 451 265 Total 33.2 1495

Fig. 1. Correlation between diabetes, dehydration, and creatinine.
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Diabetes
Node 0
Category % I
————————— 1 B lessthan 6.5 83.8 289
:lLessthanE.S I B More than 5.5 16.2 56
™ More than 6.5 | Total 100.0 345
| =
osimol
Adj. P-value=0.878, Chi-square=0.024,
df=1
Deh'chration Normal
Node 1 MNode 2
Category % h Cateqory % h
M lessthan 6.5 83.9 265 W lessthan 6.5 828 24
B More than 6.5 161 51 B Morethan b5 172 5§
Total 91.6 316 Total 64 29
=]
Adj. P-value=0.000, Chi-square=19.256,
df=1
Narmal Abnarmal
Node 3 Mode 4
Category % il Category % I
W lessthan 6.5 766 147 MW lessthan 5.5 852 118
H hore than 6.5 234 45 B Maore than b5 48 B
Total 557 192 Total 359124
= =
R SEP
Adj. P-value=0.001, Chi-square=10.687, Adj. P-value=0.039, Chi-square=4.260,
df=1 df=1
Narmal Abnarmal Marmal Abno|rmal
Mode 5 Mode & Node 7 Node &

Category % n Category % n Category % n Category % n
B lessthan 6.5 827 115 M lessthan 6.5 604 32 W |essthan 6.5 100.0 50 M lessthan 6.5 91.9 B8
B Maore than 6.5 173 24 ® pore than 6.5 39.6 21 ® hforethan 6.5 00 0 ® hore than b5 81 6B

Total 40,3139 Total 154 53 Total 145 50 Total 214 74

Fig. 2. Correlation between creatinine and diabetes,
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