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A Meta-analysis of Regular Aerobatic Exercise
on Plasma IL-6 Level in Adults
1 2 3
’ ’
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Abstract ;: Objective: To evaluate the effect of aerobatic exercise for plasma IL-6 levels in a-
dults. Methods : The randomized controlled trials (RCTs) of aerobatic exercise for plasma 11.-6
level in adults were identified from PubMed, Embase, Web of Science, Wanfang Data, CNKI
and VIP Data (from inception to December, 2014). The methodological quality of included
RCTs was assessed by the Cochrane collaboration’s tool for assessing risk of bias. The Meta
analysis was performed by using STATA 13. 0 software. Results: Among 32 included RCTs
involving 2 768 adults (of them, including 670 patients with chronic inflammatory diseases) ,
10 RCTs were graded as high methodological quality, 12 graded as moderate degree, and other
10 as low degree of methodological quality. The pooled result showed that aerobatic exercises
were benefit to decrease plasma IL-6 levels in adults, and the SMD= —0. 42 (95%CI; —0. 62
~ —0.18, P=0.001) , but the heterogenicity was substantive with 12=88. 1%. The hetero-
genicity was decreased to 58. 34 % by adjusted for the possible bias factors such as the partici-
pants’ health status, the average of age, the type of comparison between groups, the duration
of aerobatic exercise and quality of study by using Meta regression. The sub-group analysis
suggested that effect of aerobatic exercise decreasing plasma 1L.-6 levels was more effective in
patients with chronic inflammatory diseases or the obese individuals than the healthy adults,
and SWD (95%CI) was —0.717( —1.324~—0.123,P=0.021),—0.593(—1.137~
—0.05,P=0.032) and —0.189(—0.412~0.035,P=0.098), respectively. Conclusion ;
Current evidence shows that regular aerobatic exercises are effective to decrease plasma I1L-6
levels in adults, especially in patients with chronic inflammatory diseases. However, more high-
quality studies are required to verify the conclusion of this study due to the obvious heteroge-
nicity and publication bias.

Key words: regular aerobatic exercise ;adults; plasma 1L-6 Levels; meta—analysis
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Table 1 Basic Characteristics of Included Studies
()
' " X+sD M/F
Nicklas B J, 2004 106 T.68(7) 14/39 + 50 % ~75% HRmax 60 min/ 11-6/
C:68(5) 3/ .18 ELISA
Auerbach P, ,2013 24 20~40 24/0 65 % ~85% HRmax 30~45 min/ . 11-6/
7/ .12
Fisher G, ,2011 72 20~41 0/72 + 60 % ~80 % HRmax 50 min/ 116/
3/ .8 ELISA
Jones S B,2013 67  T:56.4/9.6 0/67 . 60 % ~80 % HRmax 50 min/ 116/
C:55.4/7.6 + 3/ .6 ELISA
Villareal D T, ,2006 27  T:69/5 9/18 + 70 % V02 max 30 min/ 116/
C.71/4 3/ .6 ELISA
Imayama 1,2012 204  T:58.1/5.0 0/204 s 70 % ~85% HRmax 45 min/ 11-6/
C:57.4/4.4 5/ L12 ELISA
Messier S P, ,2013 304 T:65.6/6 217/87 s + 50 min/ 11-6/
C:66/6 3/ .18 ELISA
Merethe H R, ,2007 85 45.1/2.51 85/0 60 min/ 116/
3/ .12 ELISA
Janelsins M C, ,2011 19 T.:54.3/10.6 0/19 60 min/ 11-6/
C.:52.7/6.67 3/ 12 ELISA
Christiansen T, ,2010 41  T.37.5/8 20/20 500~600 kecal 60~75 min/ 11-6/
C:35.6/7 3/ .8 ELISA
Oberbach A, ,2008 40  T.:58.1 19/21 20 min VO max= 40 min/ 11-6/
C:59.1 ,20 min 28. 6 ml/kg/min 2/ .12 ELISA
Thompson D, ,2010 40 T:54/5 40/0 50%~70%VOsmax 30 min/ -6/
C:52/4 3/ 24 ELISA
Choi K M. .2012 11 75 T:53.8/7.2 0/75 . 60 % ~80 % HRmax 60 min/ 11-6/
C:55.0/6.0 5/ 12 ELISA
Lisa k,2012 19 T:54.3/3.55 0/19 60 min/ 11-6/
C:52.7/2.11 3/ .12 ELISA
Bakhtyar T,2011 38 T:61.4/6.9 0/38 65 % HRmax 20~30 min/
C:58.9/8.1 3/ 24
Michael R, ,2012 92 T:70.7/5.9 32/51 40 min/ 11-6/
C.71.4/7.7 3/ .16 ELISA
Benoit J, 2009 349 T:.57.3/6.6 0/349 50 %V Oz max 3~4 /) .6 11-6/
C.57.5/6.1 ELISA
Gordon F, ,2011 142 T.20—41 0/142 65 % ~80 % HRmax 60 min/ 11-6/
C:20—41 3/ .8 ELISA
Maria L, ,2011 11 24  T.52.1/8.71 9/15 VO2 max= 60 min/ 11-6/
C:53.4/9.82 21. 28ml/kg/min 3/ L2 ELISA
Akbarpour, ,2013 60 T:23.2/2.5 60/0 60% ~70% HRmax 40 min/ . 11-6/
C.:22.7/2.7 3/ .12 ELISA
Oliver S, ,2012 53 T:68.4/7.5 33/20 + 50 min/ 11-6/
C:70.7/10.6 2/ .6 ELISA
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1
) /
) " X+sD M/F
Christine M, ,2011 320  T:61.2/5.4 0/320 70 % ~80 % HRmax 45 min/ 1L-6/
C:60.6/5.7 5 / 24 ELISA
Peter T, ,2009 115  T:60.5/7.0 0/115 60 % ~75% HRmax 45 min/ . 11-6/
C:60.9/6.8 5 / 12 ELISA
s 52014 29  T.43.5/3.7 11/18 + 50 % ~60 %V Oz max 40~60 min/ 11-6/
C:41.6/4.3 3/ .8 ELISA
s +2014 36 T:45.5/4.6 13/23 + 50 %V Oz max 30~45 min/ . 11-6/
C.42.7/3.8 3/ 12 ELIS
,2014 46 T.45.4/6.1 12/34 60 %V Oy max 40 min/ 1-6/
C:49.2/7.6 3/ 12 ELISA
. ,2011 38  T:54.1/5.1 0/38 60%~70% VOzmax  30~40 min/ 11-6/
C:56.9/6.3 3/ 12 ELISA
s 52010 41 T.54.5/4.91 0/41 60%~70% VOzmax 60 min/ 116/
C:55.1/3.05 5 / ,16 ELISA
s 2013 60 57.3/10.3 36/24 (170/min— 45 min/ 1-6/
) 1 /d.8 ELISA
. ,2012 60 T:52.0/5.5 34/26 + 70% VOzmax 30~60 min/ . 11-6/
C:53.5/4.5 3~5 / .6 ELISA
,2011 60 T:64.6/4.03 44/16 s . (170~ 40~60 min/ . 11-6/
C:65.1/4.46 + 180/min— ) 3~5 / ,3 ELISA
,2011 82 T:.68.1/6.33 65/17 + 60 % ~70% HRmax 20~30 min/ . 1-6/
C:68.1/6.21 3/ A ELISA
T ;C M JF. ;ELISA .
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Figure 2. Methodological Quality of Included Studies Based on the Cochrane Bias Risk Assessment Tools

Study %
2.3 Meta s SMD(95% C)  Weight

2.3.1 Akbarpour 2013 - -2.61(-3.31,-1.92) 294
R AuerbachP 2013 0.09 (-0.71,0.89) 273

Bakhtyar T 2011 0.71(1.36,-0.05) 3.02
1L-6 Benot J 2009 0.11 £0.13,0.36) 3.70

Choi KM 2012 0.59 (0.13,1.08)  3.38

Christiansen T 2010 0.53(-1.16,0.10)  3.07

s (SMD) Meta Christine M 2011 -010(-0.32,012) 3.73

Fisher G 2011 0.18 (-0.29,0.65) 3.37

Gordon F 2011 0.48 (0.00,0.96) 3.36

, . Imayama |, 2012 -0.06(-0.34,022) 367

Janelsins MC 2011 0.45 (0.47,1.36) 251

Jones 8B 2013 0.37 £0.11,0.86) 3.35

1L-6 (SMD= —0. 42,95% CIL: — 0. 67 ~ Lisa k 2012 1.35(0.34,2.35 233

Maria L 2011 -0.20(-1.00, 060) 273

_ _ Merethe HR 2007 0.16 (0.27,0.59)  3.44
0.18,P=0.001, ) s Messier SP 2013 0.00 (0.22,0.22) 3.73

, . Michael R 2012 0.00 (0.34,0.53) 3.44

2 — Nicklas BJ 2004 017 (-0.56,0.21) 352

’ I 88. 1% Ohberbach A 2008 1.43(-213,-0.72)  2.91

Oliver § 2012 1.66(-2.27,-1.02) 3.08

(P <0.001, 3. Peter T 2009 0.15¢0.24,0.53) 3.51

Thompson D2010
Villareal DT, 2006

-0.68(-1.31,-0.05 3.07
-0.95(-1.77,-0.12) 2.68

2.3.2 Meta AT, 2012 1.32(188,-0.76) 320
EEz,2014 0.07 ¢0.5,0.65) 317
D EE,2013 1.45(-2.02,-0.89) 3.18
s #& % 4,201 -0.48(-1.13,0.17) 304
#E 41,2014 e — -4.96(-6.31, -3.61) 1.78
Met ZAF. 20014 —a— 2.51(-3.40,-1.62) 2.56
eta 0 25,2010 0.38(-0.89,024) 3.00
43,2000 0.58(-1.10, -0.07) 3.29
R % 45,2011 0.37 ¢0.07,0.81) 3.43
Meta ’ g Overall (-squared =88.1%, /=0.000) -0.42(-0.67,-0.18) 100.00
) ;
I — NOTE: Weights are from random effects analysis
0.245,P=0.033), a1 T o
X *E.
C 41, s
3
’ IL-6 Meta
(B =—0.504,P=0.005), Figure 3. A Meta-analysis of Aerobatic
s s Exercise on Plasma IL-6 Level in Adults
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Figure 4.  Single Factor Meta-regression Analysis of Heterogeneity among Studies according to Different Characteristics of Included Studies
2 Meta
Table 2 Results of Multivariate Meta-Regression Analysis
\® 95% (95CD t P
—0.504 —0. 840, —0.168 —3.09 0. 005
( ) 0.0012 —0.004, 0.006 0.49 0.625
0. 945 —0.063, 1.954 1.93 0. 065
(G —0.061 —0.168, 0.047 —1.16 0. 257
0. 024 —0.489, 0.536 0. 10 0.924
C ) 0.038 —0.004, 0.061 2.05 0. 051
stau? =0. 189, Fsquared reg="58. 34% , Adj R-squared=17. 76 %
2.3.3 P
( 1L.-6 (SMD= —0.189,95%CI: —0.412 ~
3. 3 , s 0.035.P=0.098).
, ( ) (SMD= —0.593,95% CI. —1. 137~ —0.05, P =
( ) ; 0.032;SMD= —0. 717, 95% Cl: —1. 324 ~ —0.123, P =
(<45 ), (>45 ), 0.021),
1L-6 o
3
Table 3 Subgroup Analysis Based on Potential Source of Heterogeneity
( ) SMD SMD 95 % CI r I p
16(2 030) —0.189 —0.412, 0.035 0.098 79. 8 <20.001
14(670) —0.717 —1.324,—0.123 0.021 92.3 <0. 001
2(68) —0.593 —1.137,—0.05 0.032 15.4 0.277
AE vs no EX 18(1 972) —0.353 —0.610,—0.096 0.007 84.8 <0. 001
AE+RT vs RT 14(796) —0.551 —1.092,—0.009 0. 046 91.2 <0. 001
( )=<45 8(489) —0.485 —0.965,—0.005 0. 048 90. 6 <0. 001
=>45 24(2 279) —0. 367 —0.622,—0.111 0. 005 83.5 <20. 001
:SMD. :95%C1:95% ; AE vs no EX: sAE+RT vs RT: ( )+
( ) o
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