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Abstract

A number of studies have shown that sleep disordered breathing (SDB) has a strong relation
with obesity. The purpose of this study was to examine the effect of a short-term weight-loss
program in obese men with SDB. In our 14-week weight-loss program, forty-one obese men
(mean=*SD, age ; 49.6+10.8 yr, body mass index ; 27.9%£2.5 kg/mz) were assigned to 2 sub-
groups : diet only (DO ; n=19) and diet plus aerobic exercise (DE ; n=22). 2%, 3%, and 4%
oxygen desaturation index (ODI) were measured by pulse oximetry before and after the
weight-loss program. Weight and %fat significantly (p <0.05) decreased in the total subject pool
consisting of DO plus DE (weight ; —8.4%3.5kg, %fat; —7.5%3.5%). 2%, 3%, and 4 % ODI
significantly decreased by —3.46£5.01 event/hour, —2.37 £ 3.57 event/hour, and —1.99%
2.84 event/hour, respectively. Significant correlations were found between 2 %, 3 %, and 4% ODI
at baseline and changes of 2%, 3 %, and 4 % ODI during the weight-loss program (2% ODI ; r=
0.48,3% ODI ; r=0.51, 4% ODI ; r=0.67). Weight loss and %fat loss did not differ significantly
between DO and DE (DO : —7.6+3.2kg, —6.8+3.2%, DE: —9.2+3.7kg, —8.1%+3.7%). The
increase in maximal oxygen uptake was slightly larger for DE (4.7%4.6 ml/kg/min) compared to
DO(2.5+3.3ml/kg/min), but there was no significant interaction. Changes of 2%, 3 %, and 4 %
ODI did not differ significantly between groups. These results suggest that for obese men with
SDB, the weight-loss program is an effective method, leading to improvement in SDB, although the
combination of aerobic exercise to diet may not produce additional effects to SDB, compared with
the diet only.

(Jpn. J. Phys. Fitness Sports Med. 2005, 54 : 325~334)
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TABLE 1.  Physical characteristics of subjects.
DO group DE group Total
(n=19) (n=22) (n=41)
Age (yr) 49.0 (9.5 50.1 (11.9) 496 (10.8)
Height (cm) 167.7 (6.5) 170.6 (6.4) 169.2 (5.8)
Weight (kg) 774 (6.5 822 (12.5) 80.0 (10.4)
Body mass index (kg/m?®) 275 (1.8) 282 (2.9) 27.9 (2.5)

Values are means (SD); n: no. of subjects ; DO group : diet only group ; DE group : diet
plus exercise group ; there were no significant differences between DO group and DE

group.
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TABLE 2. Changes of anthropometric variables, body composition, and blood pressure.

DO group (n =19) DE group (n = 22) Total (n = 41)
Baseline 14 weeks Change Baseline 14 weeks Change Baseline 14 weeks Change

Age (yr) 49.0 (9.5) 50.1 (11.9) 49,6 (10.8)

Height (cm) 167.7 (6.5) 170.6 (6.4) 169.2 (5.8)

Weight (kg) 774 (6.5) 69.8 (6.3 -7.6 (3.2) 82.2 (125) 731 (108" -9.2(3.7) 80.0 (104) 716 (9.1)" -8.4 (3.5)
Body mass index (kg/m?) 275 (1.8) 248 (1.7 -27 (1.1) 28.2 (2.9) 250 (2.7) =31 (1.1) 27.9 (2.5) 249 (2.3 =29 (1.1)
Abdominal girth (cm) 948 (12.1) 851 (54 -9.7 (8.9 95.0 (7.1} 86.6 (7.3) -84 (6.3) 94.9 (9.6) 859 (6.4) -9.0 (7.5)
Hip girth (cm) 98.4 (3.7 942 (39 -42 (2.1 1003 (5.3) 95.2 (5.4) -5.1 (3.2) 994 (4.7) 94.7 (4.7)" -4.7 (2.7)
Thigh girth (cm) 52.1 (2.5) 496 (3.1 -25 (24) 526 (36) 511 (36 -15 (23) 524 (3.1) 504 (3.4 -20 (24)
Neck girth (cm) 396 (1.3) 381 (1.3 -1.5 (1.0) 39.3 (2.5) 377 (19" -7 (1.5) 39.5 (2.0) 379 (1.6)* -16 (1.3)
%fat (%) 31.2 (3.6) 244 (55) -6.8 (3.2) 318 (4.1) 23.7 (6.7)" -8.1 3.7) 315 (3.8) 241 (6.1)* -7.5(3.5)
Fat mass (kg) 242 (4.2) 173 (49 -69 (25 26.3 (6.8) 177 Q0%  -87 32) 254 (5.8) 175 (6.1)° =79 (3.0
Fat—free mass (kg 53.1 (3.8) 525 (3.7) -0.6 (2.1) 55.9 (7.2) 55.4 (6.6) -0.5 (2.0 54.6 (6.0) 54.1 (5.6) -05 (2.0)
SBP (mmHg) 128.7 (17.4) 1194 (9.3)* -9.3 (12.9) 136.5 (22.3) 1230 (22.7)" -13.5 (226) 1329 (20.3) 121.3 (17.7)* -11.5 (18.6)
DBP (mmHg) 86.2 (143) 77.1 (85 -9.1 (8.6) 91.0 (11.5) 788 (10.5)" -12.3 (125) 88.8 (12.9) 780 (9.5 -108 (10.8)

Values are means (SD); n : no. of subjects ; DO group : diet only group ; DE group : diet plus exercise group ;
SBP : systolic blood pressure ; DBP : diastolic blood pressure ; *significant differences between baseline and 14
weeks (P<0.05); there were no significant group Xtime interactions between DO group and DE group in all

variables (P<0.05).

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

MR MR NN 5 2 | 24 9~ 5 Jd s O & % 329
TABLE 3. Changes of fitness variables and respiratory function.
DO group (n=19) DE group (n = 22) Total (n = 41)
Baseline 14 weeks  Change  Baseline 14 weeks  Change Baseline 14 weeks _ Change
(Gk;'g’ strength by righthand 409 79y 44877 -2140) 482 (9.1) 453 (7.2 -20 (44) 476 (82) 451 (7.1 -25 (42)
ff(:g’ strength by lefthand 44599y 422707 -25(a1) 453 (83) 423 (647 -30 (59) 451 (80) 423(66) -28 (5.1)
:;:::‘n(oﬂe(xclr?wr; fromastanding 4\ (g5) 49(g3’ 38(27) -13 (83) 48 (757 61 (40) -01 (83) 49(78" 50 (36)
:;::‘t'l‘oge(’;';’; in a seated 22(76) 53(80F 31(33) 02 (84) 59 (80) 56 (5.1) 10 (80) 56(79) 45 (45
::;‘:: :;:t"";m(‘c:‘)’ma 402(11.6) 433(121) 3.1(73) 406 (108) 444 (12.1) 38 (44) 404 (11.1) 439 (120 35 (5.9)
Vertical jump (cm) 494(94) 478(79) -16(54) 467 (69 453 (B1) -14 (40) 479 (81) 464(80) -15 (47
Snglo-leg balance with eves 259(209) 239(201) -20(86) 242 (202) 247 (198) 04 (160) 250 (203) 243(197) 07 (13.)
Side step (times/20s) 407(82) 436(9.2) 29(26) 380 (80) 423 (86) 4.4 (47) 38.2 (8.1) 429(88) 3.7 (3.9
YOy 7 (ml/kg/min) 184(34) 186(36) 02(29) 189 (35 210 (450 21 31 187 35 19942 12 @1
VO g (ml/kg/min) 320(68) 344(75° 25(33) 314 (54) 36.1 (60) 47 46 317 (60) 353 (677 36 (4.1)
Forced vital capacity (1) 385(0.76) 3.85(0.68) -0.01(0.62) 403 (0.72) 409 (0.68) 006 (0.3) 395 (0.74) 3.40 (0.74) 003 (0.47)

Values are means (SD); n : no. of subjects ; DO group : diet only group ; DE group : diet plus exercise group ;
V’OZLT : oxygen uptake at lactate threshold ; \"Ozmax » maximal oxygen uptake ; FVC : forced vital capacity ;
*significant differences between baseline and 14 weeks (P<0.05); there were no significant group Xtime in-
teractions between DO group and DE group in all variables, except trunk flexion from a standing position and

trunk flexion in a seated position (P<0.05).

TABLE 4. Changes of blood biochemical parameters.
DO group (n = 19) DE group (n = 22) Total (n = 41)
Baseline 14 weeks Change Baseline 14 weeks Change Baseline 14 weeks Change

TC (mg/dl) 2217 (32.1) 1967 (29.77 -30.9 (22.9) 2170 (37.9) 1824 (2337 -346 (32.1) 2220 (35.3) 189.0 (27.1Y -32.9 (27.9)
HDLC (mg/dl) §5.0 (104) 575 (142) 25 (9.5) 536 (13.1) 572 (141) 3.7 (104) 542 (11.8) 574 (1407 3.1 (9.9)
LDLC (mg/dl) 1405 (31.1) 1172 (2217 -233 (259) 1300 (37.3) 1103 (232) -19.7 (27.1) 1348 (346) 1134 (227 -213 (26.3)
TG (mg/dI) 182.2 (144.4) 1209 (100.7) -61.3 (72.4) 1668 (955) 74.6 (36.3) -922 (925) 1740 (119.3) 960 (762 -77.9 (84.4)
FFA (mEg/1) 0.75 (0.26)  0.59 (0.38) -0.16 (0.3) 0.67 (0.27) 058 (0.23) -0.09 (0.28) 0.71 (0.27) 058 (0.31 -0.12 (0.29)
Uric acid (mg/dI) 73 (1.3) 6.4 (1.2 -0.9 (0.8) 6.8 (1.3) 59 (1.0) -09 (0.7) 7.0 (1.3) 62 (1.1 -08 (0.7)
Glucose (mg/dI) 1007 (14.8) 96.7 (95)  -4.0 (13.6) 1043 (169) 955 (1147 -8.8 (108) 1026 (159) 960 (1050 -6.9 (12.3)

Values are means (SD); n : no. of subjects ; DO group : diet only group ; DE group : diet plus exercise
group ; TC : total cholesterol ; HDLC : high-density lipoprotein cholesterol ; LDLC : low-density lipoprotein
cholesterol ; TG : triglyceride ; FFA : free fatty acid ; *significant differences between baseline and 14
weeks (P<0.05); there were no significant group Xtime interactions between DO group and DE group in
all variables (P<0.05).

TABLE 5.  Changes of ODI 4%, ODI 3%, and ODI 2%.
DO group (n =19) DE group (n = 22) Total (n = 41)
Baseline 14 weeks Change Baseline 14 weeks Change Baseline 14 weeks Change
ODla% (event/hour) 5.12 (3.72) 271 (28)° -2.40 (2.65) 4.26 (3.84) 264 (2.92)° -1.63 (3.02) 4.66 (3.76) 267 (2.82)* -1.99 (2.84)
ODI3% (event/hour)  7.56 (5.01)  4.64 (4.02)* -2.93 (3.56) 6.62 (4.69) 473 (457)" -1.89 (3.59) 706 (481) 469 (4.27)° -2.37 (3.57)
ODI2% (event/hour) 12.81 (7.19) 8.58 (6.44)" -4.23 (4.87) 11.67 (6.67) 8.88 (5.23)" -2.79 (5.14) 12.20 (6.85) 8.74 (6.25)" -346 (501)

Values are means {(SD); n : no. of subjects ; DO group : diet only group ; DE group : diet plus exercise group ;
ODI 4%, ODI 3%, ODI 2% : oxygen desaturation index of 4%, 3%, or 2% ; *significant differences between baseline
and 14 weeks (P<0.05); there were no significant group Xtime interactions between DO group and DE group in

all variables (P<0.05).

Z LEID % ODI(ODI at baseline) & JBE 7T 75 L
A% 2 BT 5 & ODI DAL= (AODI) & O #E %%
MEL72ER, £ToO ODI IZHE R HMBEEEI A

OEAL & O EYE % Pearson’s correlation coeffi-
cient( 2 ko7, £ TOHEHHBIZAEEZMHE
MiRldA SN o7 (K6). &6, BE7TaS
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TABLE 6. Correlation coefficients between changes of VOzmax, VOZLT, FVC, weight, %fat

and changes of ODI 4%, 3%, and 2%.

A ODlay A ODlss A ODI2y
AVOzmax 0.052 0.002 0.007
AVOaLr 0.040 0.025 0015
AFVC 0016 0.032 0.117
AWeight 0.088 0.008 0.008
A%fat 0.138 0.059 0.030

ODI 4%, ODI 3%, ODI2% : oxygen desaturation index of 4%, 3%, or 2% ; A: change ; VOZLT :
oxygen uptake at lactate threshold ; VOZmax :maximal oxygen uptake ; FVC : forced vital
capacity ; they had no significant correlation (P<0.05).

5N72(0DI4% ; r=0.67, ODI3% ;: r=0.51, ODI 2% :
r=0.48).
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1 — (polysomnography : PSG) 12X » THHN L
WP — (I #8 % (apnea-hypopnea index : AHI) A%
0 EOEXRETH A ) ==V TRV BURE
85%, HEEI00B Tho/oZ & &, HE, NI
AFF T A ML A SDB MRHOZ LML HE S
NTwBY™2) 72, KEfFTI#HE) SDB
DREBIZRIZTHRIZOWTHET L7, SDB D
R, 7SVAFF T XA MYIZES ODI 2 7z,
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L7z. ODI2%, ODI3%, ODI4%!i¥, JHERIKZTHE
R HIH STz, Norman et al.'®id, hRED
MERIFREE 2 A4 5 REE LRI, EFHLAES
HREZ AW 6 7 AOBETR S 7 L %{TR o7z,
ZORER, RENS.6%MA L, AHI »#546% H 4
L7z 8EL TWwab, Mattiet al®® o

X, BEMPDAEREZHVW-EEHRICLZ23 5 H
DWETI T T LIZES>T, KEFBW L,
ODI4% 2530% A L TWwW5b. RIFFICB VT,
KEAT10.0% A L, ODI4% 7942.7% AP L 7= 2
LS, FATHIE L RRREOKRERA & SDB DL
EThorzbwz b, 2Fh, HRARBEM®EIZE
Wb, TR L AEEDOREL ERT 52 LT,
SDB HSBHE I E SN L Z EATRIE S N7z,

RO FBET TS T LHIRIZBIT S L VO,max,
Vo,Lt, FVC, fRE, %fat DZ&ALE & ODI DAL
BELOMBEBRERLEDDOTH A, AEEEMES)
2 & B EE S & OBk BE D ELE AT SDB DEL
EBIZHEY RIZTLEORSFEE b L IR ES T
077 LERMLD, FBREMENORETH S
VO,max, VO,LTOZAL&E L ODI DEfLEIZIIAE
RAHBERIIASN o7z, T, RO
ETHAHFVC DEILE L ODI D& bLE L DI
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r=0.67*
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FIGURE 1. Relations between ODI 4%, 3%, and 2% at

baseline and changes of ODI4%, 3%, and 2% ;
*significant correlation between changes of ODI 4%,

3%, or 2% and ODI 4%, 3%, or 2% at baseline.
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AL, %fat id DO B2 F16.7%, DE HAFH)
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TALICHEE R EZIALN 2 Po72 (K3, £4).
VOsmax 1, 707 J LHI{% T DE BN 4.7
ml/kg/min, DO A 2.5 ml/kg/min HEhIL 72,
HEHIROAZITR 72 DO BIZB VT H VOzmax
HEEMLUZ2BHEICIE, REF B L2 EIlEo T,
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LN hroTz.
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T&5%. EEj L SDB OBRIIOWVTRE L7257
FEcid, EBBEI VL EBAREOEIRL
SDB 2 & T 2% L v i, EHIPRED
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