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Effects of Obesity on Pulmonary Functions in Children

Seok Won Park, M.D., Hwang Min Kim, M.D., Jong Soo Kim, M.D.
Jae Kuk Cha, M.D.” and Hae Ran Lee, M.D."

Department of Pediatrics, Wonju College of Medicine, Yonsei University, Wonju,
College of Medicine, Hallym University’, Seoul, Korea

Purpose : The incidence of obesity has increased in Korea recently. Obesity leads to higher risks
of hypertension, hyperlipidemia and insulin resistance. It also leads to risks of respiratory compli-
cations. This study was performed to see the effects of obesity on children’s pulmonary functions
and on developed bronchospasm after exercise loading according to their obesity degrees.
Methods : 257 obese children and 150 non-obese children were enrolled. Obese children were di-
vided into 3 groups by the obesity degrees. Pre- and post-exercise loading FEV,(forced expira-
tory volume at one second), FVC(forced vital capacity) and PEFR(peak expiratory flow rate) were
checked in all subjects. The percent predicted values of each parameter was compared according
to obesity degrees and the differences between pre-exercise and post-exercise values.
Results : The percent predicted value of FEV;, FVC decreased only in the severe obesity group
compared with those in the control group. However percent predicted PEFR declined according to
obesity degrees. The percent predicted value of FEV;, FVC and PEFR after exercise loading were
much lower than those before exercise loading in all groups.
Conclusion : As the degree of obesity was higher, the percent predicted value of pulmonary
function was lower. And after exercise loading, as the degree of obesity was higher, the reduction
of percent predicted value of pulmonary function was larger. Therefore the pulmonary function in
obese children must be observed carefully. Further studies on the effects of pulmonary functions
in obese children are necessary. (J Korean Pediatr Soc 2002;45:588-595)

Key Words : Obesity, Exercise, Pulmonary function
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1. HIZHZ0 2 Hadze &

Hl

v vkl st ojHolE 135349 ojde] & &
BTHOE 19% P, AEHITHEL 14778(10.9%),
TEERVES 87%(64%), LER|WHES 237%(1.7
%ol H AB-S 7247 1124, 1164, 11.749
oy 7 el YyulE AR 9 S5 A
1.8:1, RE=RErolA] 1.1:1, tE&elA] 1:10]%d
(Table 1).

HATHP<0.05). AFel B¢ AA Hifo] 461+
82 kgolom, iz 402173 kg, & =H| Wkt
46.216.6 kg, T5EHWrS 493167 kg, L=
2 55,0183 kgolATHTable 2).

N
Ao
il
LI

Z} el A ZA% FEV 9 olFA e digh &2
gz olA 954+15.8, AER o)A 8371104, &
SEH Rk 90.31+11.0, EH]RHEAlA 755£86

STHP<0.05, Table 3).
FVCe oZAo digh WM& ti=atolA 963+
5

—
8781105, IEH|THFlA 79.3+930|om iz
T, AEHVHE TS ER|NRETe] A o R f-9]
3 zpolE Holx @gfon) TEH|RTOAME TE
ol Hste] EAgH R FofstA WEATHP<0.05,

Aoz ooy

jgaﬁ]v&&;ﬁ Qe BARAow felw Aes e

PEFR®] Ao W & oo
Table 1. Age & Sex Distribution according to 1027164, 74 =R]RkEoA] 92.0£11.0, &5 =R Rkt
Obesity Degree oA 86.0+124, ILEH|WOlA 740+950] e,
Obesity Control Mild Moderate Severe tizatol] wls] Wyt EFoA FATgHoR 29]9)
Age(year. mean) 115 112 116 117 A ERTHP<0.05). EF HTETF BeEE HUS
Sex Male(No.) 75 94 56 12 NE&EEE AAasdEd, ot BT BAgHcR {9

FemaleNo) 7553 31 11 @ AolE BATHP<0.05, Table 5).

Total(No.) 150 147 87 23
Table 2. Height and Weight Profiles according to Obesity Degree
Obesity Control(n=150) Mild(n=147) Moderate(n=87) Severe(n=23) Total
Height(cm)(mean +SD”) 1433+7.3 142.2+6.6 139.3+14.8 139.5+6.4 141.8+9.3
Weight(kg)(mean+SD) 402+7.3 46.2+6.6 49.3+6.7 55.0+83 451+82
“SD : standard deviation
Table 3. FEV,"(% predicted) before Exercise Loading according to Obesity Degree
Obesity Control Mild Moderate Severe
FEV (% predicted) 95.4%+15.8 88.7+10.4 90.3*+11.0 755+86

“FEV : Forced expiratory volume at one second

Significance between groups : Control-Mild 0.061, Control-Moderate 0.057, Control-Severe 0.003, Mild-Moderate

0.359, Mild-Severe 0.017, Moderate-Severe 0.021
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Table 4. FVC (% predicted) before Exercise Loading according to Obesity Degree

Obesity Control

Mild Moderate

Severe

FVC(% predicted) 96.3+14.7

885%9.6

87.8+105 79.3+9.3

“FVC : Forced vital capacity

Significance between groups : Control-Mild 0.071, Control-Moderate 0.055, Control-Severe 0.000, Mild-Moderate

0.657, Mild-Severe 0.001, Moderate-Severe 0.002

Table 5. PEFR"(% predicted) before Exercise Loading according to Obesity Degree

Obesity Control

Mild Moderate Severe

PEFR(% predicted) 102.7+16.4

92.0+11.0

86.0=12.4 74095

"PEFR : Peak expiratory flow rate

Significance between groups : Control-Mild 0.001, Control-Moderate 0.000, Control-Severe 0.000, Mild-Moderate

0.010, Mild-Severe 0.000, Moderate-Severe 0.000

z
A2 Mestgen, FEV,, FVC, PEFR®] 37tA] &
T 21.9%) &F5Fst & 58, 1739425
%) 10% F, 1457 (35.6%)L +&Hst & 1580l
7+ ghe SAHAE BITHTable 6).
+E5-F & FEV, S48 oSA]o] gk i

(e}

=1 =

2 & 9041167, AEMT 7712105, 5%
] 1 L=
i}

o0
]
of
o=

WA 762111, ZEHT 59.8+9.1=2 7 o

Fol £595 A S4% FEV, dEAd g
Beud $AGHOD oo A ATHP<0.05),
aYa RS A % $ERE PRV, 449
ZAo] e WEg Aol HWEIL FL4E 7
ow ol BF FAHoR feld Aold marh

(P<0.05, Table 7).
$EWS F FVC SAA AZH g )
0

Table 6. Time to Maximal Reduction of FEV/,
FVCT, PEFRT after Exercise

Time Obesity

(min.) Control Mild Moderate Severe Total
5 33 34 18 5 89

10 66 60 37 10 173

15 51 53 32 8 145

Total 150 147 87 23 407

“FEV : Forced expiratory volume at one second
TFVC : Forced vital capacity
*PEFR : Peak expiratory flow rate

Table 7. FEV,"(% Predicted) Differences between
Pre—exercise & Post-exercise according to Obesity
Degree

Pre- Post- Differences ™ (C)
Obesity exercise exercise between
FEVi(A) FEVi(B) A and B
Control 95.4+t158 90.4+16.7 52%27
Mild 8871104 77.1£105 11.7£3.3
Moderate 90.3£11.0 76.2*11.1 141£1.7
Severe 755186 59.8+9.1 156+34

“FEV : Forced expiratory volume at one second
TSignificance between groups, Control-Mild 0.000,
Control-Moderate 0.000, Control-Severe 0.000, Mild-
Moderate 0.000, Mild-Severe 0.000, Moderate-Se-
vere 0.017

Lrlwkyt 685+130, LERRET 520+89% ZF &
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Table 8. FVC'(% predicted) Differences between
Pre-exercise & Post-exercise according to Obesity
Degree

Pre- Post- Differences ' (C)
Obesity exercise exercise between
FVC(A) FVC(B) A and B
Control 96.3+£14.7 89.7+t15.0 6.6+£2.9
Mild 885196  74.2%+97 143154
Moderate 8781105 71.3%114 16.4+4.7
Severe 793193 557%+88 235+77

“FVC : Forced vital capacity

TSignificance between groups, Control-Mild 0.000,
Control-Moderate 0.000, Control-Severe 0.000, Mild-
Moderate 0.001, Mild-Severe 0.000, Moderate-Se-
vere 0.000

Table 9. PEFR'(% predicted) Differences between
Pre-exercise & Post-exercise according to Obesity
Degree

Pre— Post- Differences " (C)
Obesity exercise exercise between
PEFR(A) PEFRB) A and B
Control 102.7%+16.4 945*16.6 81%3.0
Mild 920*£11.0 772*116 148+34
Moderate 860124 685*13.0 175%+25
Severe 74095 52.0%89 22.6+34

“PEFR : Peak expiratory flow rate

TSignificance between groups, Control-Mild 0.000,
Control-Moderate 0.000, Control-Severe 0.000, Mild—
Moderate 0.000, Mild-Severe 0.000, Moderate-Se-
vere 0.000

Aol thF WEg Aol WHET} E&5E 7
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