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[(HE] BW FRERFVEFIBRAETRHMBMD S Rafuail, Ak &5 5 EFKR 2020 &
AMBAL £, FH17T~22 % HABHRXEELFRAENETAGRAELE , EREFAEEFTRENT
PARENHL EARKESTHRA EFAAENBLETREADREIRRAAE . FHRAE .2 s KR
F HE R BF )RR 1) e ik vk Bt ], P AR RA WA, RERADAFEELER BB RES N 3A A M 132
%), 0 F 150 mL;B 48 249 4], &% 150~<T400 mL;C 28 58 4, k& K F &K% F 400 mL, ##% BMI % 4
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T A AE, RFE BMI ABES R KRR E FHRRE 2 s B BRI BB ] A= 348 ¥ 0 | £ F &
%t FEL(P>0.05), 3 F CHUAR, RF BMIABY R X EARE . FHRAE .2 s A FE HAMRE R
B 1) Fo iR 0 BT ) £ F Rt F E L (P>>0.05), sFF BAARE, RE BMI ABER 2 s R & HE B 1 A= iR
B 2 FH A% FEL(P<0.05), AMAHRKLERIFTARBAZE2 s RAZAZLH THRAEGAEA
B, AR HE BT B o fORU BT ) A R4 TR AR ARE, Sk EEF A ZEA(150~<<400 mL) A, A&
HFEVEIBRPRERAAEME BMI 693 dm 2 di 3 n,2 s ok R A BMI 6938 i 2 538 5, HE R B ) Fo iR
BF A A& BMI 9 38 m 2 % Ak,
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Correlation analysis between body mass index and urinary flow

rate in healthy male adolescents”
ZHANG Mengyao ,ZHANG Huiging” sWEN Jianguo
(Department of Urology sthe First Affiliated Hospital of Xinxiang Medical University/Henan
Provincial Key Laboratory of Urinary Flow Mechanics and Pelvic Floor
Reconstruction Medicine , Xinxiang  Henan 453100,China)

[Abstract] Objective To study the correlation between body mass index (BMI) and urinary flow rate
in healthy male adolescents. Methods A total of 439 male undergraduates (17—22 years old) from Xinxiang
Medical College of 2020 were selected. The free urine flow rate was examined by using a mobile home elec-
tronic urine flow meter. The volunteers urinated in the toilet when they had normal urination desire and urina-
ted in the natural state. The electronic urine flow meter automatically recorded the maximum urine flow rate,
average urine flow rate,urine flow rate at 2nd second, urination time, urine flow time and peak time through
the bluetooth device,and recorded the urine flow curve. Based on the oca-come of urodynamic examination, the
patients were divided into three groups according to the urine volume:group A,132 patients with urine volume
<150 mL;group B, 249 patients with urine volume between 150—<C400 mL;group C:58 patients with volume
=400 mL. According to BMI, they were divided into four groups: BMI<(18. 5 kg/m’ (underweight group),
BMI between 18.5—<C24. 0 kg/m” (normal group) , BMI between 24. 1—<(28. 0 kg/m’ (abnormal group) ,and
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BMI=>28. 0 kg/m” (obese group). The correlation between BMI and maximum urine flow rate,average urine
flow rate,urine flow rate 2nd second, urination time, urine flow time and peak time were compared in different
ranges of urine volume. Results There were no significant differences in average age,urban/rural ratio, smok-
ing rate and alcohol consumption rate among people with different BMI values in different urine volume
groups (P>>0.05). In healthy male adolescents, with the increase of urine volume, the maximum urine flow
rate also showed a trend of gradual increase. For people in group A,there were no significant differences in the
maximum urine flow rate,average urine flow rate,urine flow rate 2nd second, urination time, urine flow time
and peak time among different BMI groups (P >>0. 05). In group C,there were no significant differences in the
maximum urine flow rate, average urine flow rate, urine flow rate at 2nd second, urination time, urine flow
time and peak time among different BMI groups (P >0. 05). In group C, there were statistically significant
differences in urine flow rate 2nd second,urination time and urine flow time (P <Z0. 05). Pair-to-pair compari-
son between groups showed:the urine flow rate 2nd second in the obese group was significantly higher than
that in the underweight group,and the urination time and urine flow time in the obese group were significantly
lower than those in the underweight group. Conclusion In the normal range of urine volume (150 — <C400
mL),the maximum urine flow rate and the 2nd second urine flow rate of healthy adolescents was gradually in-

creased with the increase of BMI,and the time of urination and the time of urine flow were significantly de-

creased with the increase of BMI.

[Key words] body mass index;urinary flow rate;correlation;adolescents;male
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VEEEH & B 2EBE 2020 AR B AR 439 44, AR IR
17~22 % i 4E % 18. 00 %, P34 18.55 ¥ 5 B
1.55~1.95 m, T i &5 1. 74 m. F¥ 1. 75 m ; K&
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SHELGETFEX(P>0.05, L% 1,
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8 M

*1 ERENENAE BMIEABN—KIEER S0
JE A ()
PR ( mL) BMI n EW (rts,. %) 1Rz Kl [veli]
e V2R
<150 mL i 985 24 18 18.3340. 77 9 9 2 5
R4 78 18.2640.78 57 21 2 21
L 23 18.35+0.98 12 11 0
JIE e 4 13 18.15+0. 38 6 7 0
F/X*/Fisher 0.214 7.439 3.542 2. 864
P 0. 886 0. 059 0. 244 0.413
150~<C400 mL T 95 21 17 18.1240. 60 9 8 1
EH A 184 18.65+1.15 114 70 10 86
B4 39 18.62+0.75 21 18 2 11
JIE e 4 9 18.00+0. 00 3 6 2
F/x* 2.285 3.756 3.933 6.011
P 0.079 0. 289 0.225 0.111
=400 mL v 9% 41 1 18. 00 1 0 0
IE# 4 54 19.07+1.03 39 15 3 36
AL 3 18.3340.58 2 1 0
F/X*/Fisher 1.274 0.768 1.764 3.112
P 0.288 1. 000 1. 000 0.130
2.2 REEZTEEA BMI 54 & F IR0 40 £ K EI’\JAE%?,KFHZIK*'U\E%‘? 446 br UL, 22 R R GL i

TEAE T I A R 5 5 /04 53 Pk v, BB PR 1 1Y
B B KPR W AW W I, Wk 2, X F A 4N
AR AR AR 25 IR R bR 22 S B it B X
(P>0.05), W5 3, %FF B ARE A R A R B
2 s PRI R L HE DR B 8] AR i B 8] 22 558 S it 2R B X
(P<C0.05) ; [ W PR LA 45 R Wos  HE R 2 s IR

)8 5 T i

= (P>0.05),

W 5. fH C AN KR

FARERA 14 THEREE,

4 JE PR 2 HE DR N 8] F0BR i i T8 A

*x2 AE E%Jﬁ BMI 'ﬁEx‘Liﬁ&um%E’]kﬁﬁ*ﬁ xts)
21 51 n BMI(kg/m®) FBRIRME (mL/s)
A 132 22.235+3.723 17.21745.872
B4 249 22.166+2.909 26.161+7.095
C# 58 21.982+1.898 31.388+6.931

JLT R A WA 4. T IRE R T EAE T 400 mL

%3 REMTF 150 mL IAREEFE ANBHHNESERIER
it H T (n=18) EHA (n=T78) HBEL (n=23) ACRELL (n=13) F/Z p
BRRIRIE A [M (P s
15. 600(12. 075,24. 000) 17.100(13. 625,19. 725) 18. 100(15. 800,21. 700) 14. 300(12. 300,19. 650) 4.707  0.195
P.5),mL/s]
TR FE (T £,
8.256+2.538 8.410+2. 623 8.361+2.559 7.50041. 980 0.482  0.695
ml./s)
2 s IRLH (x +5,mL/
11. 883+6. 652 10. 644+4, 776 12. 14844, 900 11. 285414, 392 0.689  0.560
s)
HE PR B E] [M (P s
Pyus] 13. 350(11. 175,15. 950) 12. 050(10. 975,14. 325) 12.400(11. 100,14. 300) 13. 000(10. 550, 14. 450) 1.857  0.603
75798,
PR W) [M (P,
] 13. 350(10. 500, 15. 950) 11. 900(10. 700,14. 025) 12.400(11. 100,13. 700) 13. 000(10. 550,14, 450) 1.89 0. 596
P;)ss
i B 1] [M (P
4.900(3. 925,6. 925) 5.000(4. 075,6. 225) 4. 300(3. 500,6. 000) 5. 200(3. 550,5. 750) 2.278  0.517

P.).s]
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BRIRIE [M(Py;
24.100(19. 050, 29. 350) 25. 550(20. 825,30. 375) 25. 600(22. 100,29. 500) 31.400(26. 650,34, 350) 6,412 0.093
P,).mlL/s]
PRI (M (P,
13.7009. 900, 14. 850) 13.000(11. 400, 15. 500) 13. 500(11. 500, 14. 700) 13. 600(12. 400, 15. 800) 1.323  0.724
P, mL/s]
2 s IRWMHE[M (P,
10. 100¢6. 450,15, 150) 13.40009. 625,19, 400) 12. 9009, 700,17. 800) 17.700(15. 100,23, 300)*  7.919  0.048
P,).mL/s]
He DR B8] [M (P s
] 22. 400(18. 050,25. 400) 18. 800(15. 600,22, 475) 18. 700(16. 000, 24. 300) 16.400(15. 000,18.000)" ~ 8.023  0.046
P;)ss
PR R [M (P,
P o] 22. 400(18. 050,25. 400) 18. 700(15. 525,21. 975) 18. 700(16. 000, 23. 800) 16.400(15. 000,18.000)"*  8.479  0.037
75 s S
ik g A M (P,
- 8. 700(4. 950,11. 250) 7. 350(5. 300,9. 300) 7.600(6. 000,10, 300) 6. 900(4. 900,7. 900) 3.39  0.335
Pis)ss
L P<<0.05, 5Im@ A L #K .
x5 REXRFHETF 400 mL WABKEBEHNZREEIRLLR
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PRUCEFTRILM (P o5 s P o) s 36. 700 27.000(24. 250,33, 325) 33.800(29. 700,41, 100) 3.187 0.203
BN E][M (P, s P1s) »s] 10. 600 8.500(6.975,10. 525) 16.200(11. 600,22, 200) 5.961 0.051
3 it it H H R Tt 5 K A 0L 45 AR A HE PR & B KR I

PRUEZRM 22 I 1 A& % T A 1y K A, X 1 BE
AR ESIE R B R UL, B AT VE S 1 00 I i O A
T ok ol A B AR A A v, AT LA UMl S B HE PR
O A5 HE PRI PR I 4 D) RE S 8% e A PR G 22 (8] 4 AH
HORF NS BT BRI 0 AR — S8 2 W0 A €
HERAG B, A B TRmme e ey . BEifel 12
HEAT B PR U RS A 2% A AR A K B [ B R 45 T 22
(International Continence Society, ICS) & T J& i &
AT R . BB O TR e TR A T AR T2 K ]
Pt BT B S 2 S 0 HE I
7 SR A DR 2 A9 B, A REAC SR AR A HE SR AR
e F LRI T SO T IR R A

R 3 2K e i PR U A HEAT A PR I 3
I SE SRy O fEAREE Ay — b SE 56 05 B BHT . T
JEAESE LS H AR T HEIK . 58S 7T BE 1 A
Bk b SR 50 HE PR B T4, A A e A AR RS T 1
151 L B i) B 85 op HE IR sl A 1 T2 IR A A A P
AT KR RRORE (white-coat) ™, fdi 46 25 3% 19 45 Y HE
FRYJREACSR I A AR T M HE JRAR B0 T B K& AR IR it
S I 0 28 S e A g R B R, ]
TR,

RO RILEE 2 s PRI FE L HE R i [B] L PR U s R] A ik
WA B ) 45 LA R R 2 s PRI 2 L HE IR B[R] L JR
AL ST B 1 3K W Fof (i) 45 48 b 32 5% il P R 48 £, vh Ah SOk
AT b3 T8 AR AR A 5T, I AR 3 SCRS 55 1 45 K
PR ZRAE R 12 Wi FLPEAL R JR 6 T R B A o A — A4S
BEW CAAEEENELY, DA EW. KK
PRI 32 R AR PR CHE R O 2RO R A S £
PR B AR R [ AR W B CRE, L KR R A
[l A A A R R IR R 4 Bl AR A G 5
TGN . 25 % I PN DR T 22 B % bt 3 PR UL 32 i 33 i
AR K, S BCHE PR I ) 7 A R Y B b i 4 T S i
PR RGNS SR L 76 DR B A T 150 %0 1B e 4
i o B K IR IR e AR AR RS i B4 L B
Ol Aok 78 2 B B R S DR i i DAL HE IR B T L S
70 A 1 185 T B 3 R LA B 7 A | e 47 T 8 ik 55 3 ) S
BHE DR e AR £ 2 B, AT B PR TG v g 4 HE
P TREA B ST R B A B 20 e B AR A Y R
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AT G T 55 PR DR AR 0 e L S BROIE e NR A
JR ARG AR L ELAE o AR AR TP IE A A 2 R
AEAR R R R S IE AR OCHY . AR AL 2 B BMI
AR, BILAAS AR T A 2L L SR ST A e T ME
ER/ P = i 2 PO 3 - N R 7 A Y (B
FH o 530G B I AP A 1 e R 3 o 40 e B R AT
ELE e 28 AR 07 4 B 0 R BT A AE X T = R D
2Rl I 240 T A T 8 R S X SR AT R Y
PRI P R T R I (7] 5 S0aT 51 B kg A= B AR
SNy HE B AE v 2 A 55 e B o 8 8 1 4 PR 19
KR ATRE R A < (1) Fifi 36 45 I 09 38 K, B vk 4
T REREAR o HE PR B AR RS 5 (2O MEJPE AR i R R
KT 48 @, 9 2L R HG 0 S ] 28wl 22 1 b
gy, 2 BN it 3% R0 2 21 L A oK P LS 9
A S U2 T 9 A B O T ok AR SR B R AR 5 (3D
JIERE £ 22 4 OF BH 2E PE B 0R 0T W BT 45 25 A AiF Cob-
structive sleep apnea, OSA) , JC & AC 5 5, M\ 1M 1)
pi IR N B S (I Qe U T G s S S g T e
3 AU /b T TS 41 W) 5 AT K R IR B R R R TR LT P
I KB HE TR 22 DTS A PR AE

LR ORT IERERERS b 2 4 55 1k RV i 51 R 4
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BR B [B] 0 bR A I 1) 8 T g 8 N 5 b 28 4F AT fiE
IR R it 235 SR AR AR I o figp R 31X — 85 2R 1) D R i AR
WAE L H N REIR A (DM@ 5 DA R BLUR IR
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P HE DR S I 3 8 T 3 (2) JIE Jhe AR A A 9 AR 3
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