2 Original Article

M) Check for updates PISSN 2383-6415  eISSN 2383-6423
www.bionursingjournal.orkr
Journal of Korean Biological Nursing Science 2020;22(1):11-22 https://doi.org/10.7586/jkbns.2020.22.1.11

Effect of Aerobic Exercise on Serum Lipids, Weight and Body Mass Index in Patients with
Hypertension: A Systematic Review and Meta-analysis

Chae, Young Ran - Lee, Sun Hee
College of Nursing, Kangwon National University, Chuncheon, Korea

Purpose: The purpose of this study was to evaluate the effect of aerobic exercise on serum lipids, body weight, and body mass index
in adults with hypertension using a systematic review and meta-analysis. Methods: Six electronic databases (PubMed, EMBASE, Co-
chrane library, CINAHL, PsycINFO, SPORTDiscus) and five domestic databases were searched for randomized controlled trials studies.
We used random effect models to derive weighted mean differences (WMD) and their 95% confidence intervals (Cl) of aerobic exer-
cise on serum lipids, body weight, and body mass index. Results: Nineteen studies met our inclusion criteria. In comparison with the
control group, triglyceride level (TG) (-13.49 mg/dL, 95% Cl: -26.74 to -0.24) and body weight (-0.62 kg, 95% Cl: -1.08 to -0.16) differ-
ence between follow-up and baseline was significantly reduced in the aerobic exercise group. However, no difference was found in
total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C) and body mass index
(BMI). Conclusion: Aerobic exercise is effective in reducing the TG level and body weight in adults with hypertension. In order to im-
prove levels of serum TC, LDL-C and HDL-C of hypertensive patients, it's needed to combine other intervention methods such as diet
therapy.

Key Words: Hypertension; Exercise; Lipids; Body weight; Body mass index
TZFR0: 1Y, FitA 2F XE, MBS, AP

T TS,

N B o] Welg Slof oFE Y, 2B, Aol 243 g3 Ao| A

HE| T QAR o] FAME 53] LER%0] 71 ol s

1. 20| Ty QL) vlF Y Sl A BT HE B AL E

] FHES DN T THAT F AP ol WAEE  0]7] BIAIE ofe] AATE FOINE fAlL SFL M A
= Agto|ul], mEto] 27o] ekelo) s Pelsld ghmrt A WSk k)

WS P Ee] M E 4B ST ol E Bel mAdk  BAETh S WS AT o] AL A0 R AEdAg Fn

Corresponding author: Lee, Sun Hee
Musil-ipyeonhansesang Apartment 208- 202, 89 Mandaelo, Wonju 26386, Korea
Tel: +82-33-250-8880  Fax: +82-33-259-5636  E-mail: baezzangl224@hanmail.net

Received: December 31,2019 Revised: February5,2020 ~ Accepted: February 12,2020

Thisisan Open Accessarticle distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work s properly cited.

1"


https://orcid.org/0000-0002-8523-0395
https://orcid.org/0000-0002-6384-7386

12
S WO S8k SAAA A d e HEvEs T
s ek orael 5 ot S o3 1
SRFe Sle] 1S 71453} A17|, ol Fule] B 452 o
siot N2 7|5 Aol 7P A Hol T FA=E TP
o) AJelai B2 b S APAARIC B, BEA LS AlE
Ak} &2 AHTAPE e, o] T Ad e A ekl ZeAHE
(low density lipoprotein cholesterol, LDL-C)o| 7HASHR=E 31FA] 4]
AL o] Yol (6], U Ak 3| 28] Z(high density
lipoprotein cholesterol, HDL-C)©] Al5-31H A& 2A] 1189t MY
o) FOIETkT AL TFHH AL SEE AR S S
Zsto] EAAYAE A=t AxpAloleiarl B s 9]
CHS). A13) 7HE Aol A &St SRfOA Ak 250 T2

2~H| E(total cholesterol, TC), ZAJ AW
LDL-C 52 22 @5A4& &

[9.A1% YATE G-2J3t 2Fo| S HolA] ¢

Hiriglyceride, TG), HDL-C,
OI5HA 7§ F T A B a1tk S
o Pt s gl

[A2,A3]

HITE2: Ao 2 AR 919821 F9) shfolt) vl
The} A| 3 2= 2 A5 ARG 850 Sl 53] A
ZFA]4(body mass index, BMI)= Q1o A ZpA| 53} w]ghe 257
szt &3] A= Bk ARsl] ffsl A Had o= AL
SETH10]. BT A BT S-S S/ A A8
S 7HA7IH, BIRE Shate] AubET Skt o) vhET
O] Sl mhE A0 2 A AdRlof lste] ardste] EAsl] #19ixl
CH1 BE9T B9k S-S F2AA S fEstH(Ad], 18
= FRNA 2 732 0 2 A eto]] S mIRITHI2)

TG0l vkt Aol DEA-e] 7o) A AT
Zold et 9 EFAO] AAdETH13]. LB AoA] FrAta
=& AT AFA S gk W Atso] v AR
AE B AR ol Rt AIHE ERl GHASA67F Q= HE
HHof| -FoohA] 2 AIhE H ek AHATAS|E lojA] A5 B
A EA| o] A A AIHE HolA] ¢fal itk

oA BT I} v B Yl B} il e
o] gl Ao = A AL o Bl AT E s A5 A
71 AR AL QA AN Q- At ARER] FAL, ATE]) gkt
A frate -5 FA F BTALI AF A AL A 2] axt
S 7r85P| SRt vieh 24 At= 719 Qs Aol mebA, 2
Aol A FAte 25o] LB Bt DA, AT H A
FAoll vAE 2IE AN AFEE st AAA
o 2 A3} 1 ATHE FeA 0 2 skiat s}u} 01316} %

www.bionursingjournal.or.kr

TH TR ke £ 5 S And v Bas AW AT
4 9 Alolck

2.9170| 23
£ Qo] B AL e gt

TG, HDL-C, LDL-C), A%

TRLO] Al oL

Aol At S50 BEAA(TC
9 Ao v £3)E B
o A7E oz ksl el A
Eﬂiﬂ%ﬂﬂdﬂﬂ@qq

a7 Y

re re

44

T= U Y SRt A frAkL &5 AR A

Fol fakh 59 BA715 LA 18k AAA &

g el A of Lot E oL PRISMA (Preferred Re-

porting Items for Systematic Review and Meta-analyses)[14]2] /|4 %]
DA 03 K)o uheh sl

rg M

=
i
ol

el
kl
e

=
B A Slak A
vention, Comparisons, Outcomes, Timing, Study Design)&
AL FAE 712 T A 3t 1) A (Participants) > 318
o A2 ke 184 o]449] 4210 2 Skl 1 AY Bt obd
ALlskick 2) %XH([nterventlons) T3]
+5 ol9lo A
, —“."*}i o) A8k
= =

2 AF3A e Aol

22 PICO-SD (Participants, Inter-
=319

t} 4) SAATHOutcome)+= 2%7\] Z(TC, TG, HDL-C, LDL-C)¥} A
> Xﬂé‘%kxl T2 5130 5) ¢ A

&5t (randomized controlled trial, RCT)RF 3231514971, ==
42 54 0 TS ol G 1) A
A, A A7 obd A @A AR AT T AlsA:

% (Study Designs)=

= S0 AlRkE FA] AL FAsgl e 2019

= g

EREREEE 1—56;%«151”&5 to]efHo]~(Korean Medi-
cal Database, KMBase), Korean Studies Information Service System
(KISS), Research Information Sharing Service (RISS), 817 |24 AN
E|(National Digital Science Library, NDSL), 2}8}7|<8}3]0}-2-(Korea

https://doi.org/10.7586/jkbns.2020.22.1.11



QA4 S0 THE BAIS| HEAY, HF U MUY 0|2l B

Institute of Science and Technology Information, KISTI)&- o833}
11, =2 g|o]EfHjo] A 2= Pubmed, Embase, Cochrane library, Cu-
mulative Index to Nursing and Allied Health Literature (CINAHL),
PsycINFO, SPORTDiscus & A-8-5131.0, Fharo]e} Jo] 2 vy
=58 oo 2 asleir

| =2 Aol T and (&5 OR QAL =
%7 OR 5=’ OR o} FLoba2H] OR Eaﬂtgj OR 27
OR oflo]2e]) © 2 391} 9] 2= 5] Aol (h

‘high blood pressure” or ‘hypertensive’) and (exercise’ or ‘physical activi-

ypertension’ or

ty’ ‘physical fitness or ‘treadmill’, or ‘jogging’ or ‘walking’ or running or
‘swimming or ‘aquatic’ or ‘bicycle’ or ‘cycling) and (‘cholesterol” or ‘tri-
glyceride’ or HDL or ‘LDL or ‘weight or BMI')2 3}tk
210] QAP 217} eloleflo] A5 Eeio.2 Halel £
] = & 728¢] EndNote X92} Microsoft Excel 20163 & 184-8- o]
Safo] 329 BAS A5t 1ok AR 222 AEs)
of A7 1Ge 3 A e kel o = APel i

4. 0 EATe| HIE AREt

e B31o] WS SIS gla) Rae] a Agla
(RCT) 7} =121 Revised Cochrane Risk-of-Bise tool (]38} RoB 2)
(15} AF-&-8F 3t

RoB 2% 7]20f| A= e ROBZ 20199 0] =% B2kt
EAtg F219] 74 (randomization process), =% A (intended
interventions), +=1% Ay (missing outcome data), A1} =% (mea-
surement of the outcome), AF}E 31 (reported result) 5 57 F<(do
main) & 2 A0} 9ltk F 22700 Hfo 2 FLAE|e] 9low, 7
o] whek ‘o (yes), OFuk= T1ZTh(probably yes), oFukE o Fo|
TH(probably no), ©Fthno), A& §1(no information) ©. 2 H7}
SHA Eiok Eahd grhdakE uelo 2 L (low rlsk), ‘Y o
7} 2)-8-(some concerns), =2 (hlgh risk) 0. 2 7} Joj w|EY HIF

sl Hok AR 37} 21S-(some concerns) Qil]— B

e 913

Kol 1
%% EVP XﬂﬂElL EF2 AR S A7 HEFE fidol
=

www.bionursingjournal.orkr

A Eeind U ofEREA 13

o+ 8=t 2Hd S
5 cfe] ol PAIE RS Aol 4 Eele) 531
7= ESAE AT 9 AEFAS
Ay M9l A 3131|715 H w210 |(weight mean difference,
WMD)} 95% A12]-E71H95% Confidence Interval, CI) 0.2 7|45}

L, 95% Al Rt 5 SR ARt Abolof A =(0) grol
R0l lexlo] o} Fele] wTkA]] Fol4S Holslel
cHi6).

0] 4 (heterogeneity)2 A2} O 2= forest plot, EA14] A4
P 72 A S e P I
0] 75%7} .o 2 F7]9] 0] 214, 25% < P< 75% = 27}
4 230 el 4 271 TR 2 e o148
o] ZA UeRd 75 A& HAsL7] 918) HlEF ANOVAS Al3js}
Ak &4 H]an (publication bias)& HESI] ¢l AlZt4 o2
funnel plot ©. & ;1515 o1 Helgt FA1 2 55 1ol Egger's 2]
SERERIRCE]

A Z2t

1,28 4

Hje) Hlolelol s S Bl AAE A3 FHE AT S
Aol =52 3.3990]0]e} 3.399%0] AT 5 A=A 2 Ae]
7\%) b} At 289 F 410 2 AEsle] 332880] Alel=ls)
1 71H0] APEIGITE oloh Wasle] Al el HuER 8
QI5H= 47174 S AElgLoL i Q1] et 7} o] 4
A= opole ﬁxgg 7o) 29 RS SRl 1%
oflA] TR} SR B 4, Wl ato] AR 29 3T,

LA} AR A 20
7k 37 9 19, olu} eol 2 FuHA) g B
H7prh olojx|] ohe 5 2, Y-S S 4 gl B 1,
Aadst A7kE AN 158 5 E 2

glo] 2JE A7 =|3IcHFigure 1, Appendix).

off
ﬁ
)
i
' 3

ol
[\)
£5)
O

il

% 19902 A} R0l
%Ag S u}—g—z} ZFh(Table 1). o:l;L S = 1985 5L 2018 =
HAEEO] I, 20001 o] Mol =aiE A7} 5
(26.3%) [A7,A9-A12], 200041 E] 2010 o] Mo W% 717} 33
(15.8%) [A5,A13,A14], 20109 ©]Z ¥FEE G717} 11TH(57.9%) [Al-
A4,A6,A7,A15-A19]0]¢lth. A7k XY H =7H= g 69

A L5

https://doi.org/10.7586/jkbns.2020.22.1.11



14

Records identified through
domestic DB
(K=322) (K=4,308)

Records identified through
intermational DB

'

Records after duplicates removed
(K=3,399)

Records screened
(K=3,399)

Records excluded on title & abstract
review (K=3,328)

Articles excluded (K=52)

Full-text articles assessed for eligibility
K=71)

| - Inappropriate subject (K=4)
- Inappropriate comparison (K= 3)

- Inappropriate study design (K= 24)
- Additional intervention (K=1)

J [ Eligibility J[ Screening J[ Identification J

Studies included in qualitative synthesis (systemic review)

- Not in English or Korea (K=2)
- Not peered article (K=2)

- Not full-text article (K=1)
- Improper outcomes (K=15)

(K=19)
ae)
_g
=
o
<

Studies included in qualitative synthesis (meta-analysis)
L (K=19)

Figure 1. PRISMA flow chart.

[A1,A2,A6,A8,A16,A19), B]=F 4TH[A7,A9,A11,A12], Qlu}-[A14,A15]
oF ZU[A4,A5]0] 712} 231, 291 2[A13], UE[A10], HEPA[A3], U
o|x]2joHA17], HZA %= [A18]f| A] 22} 13HO|Slk At T A=
GRS tjAko 2 S G177} 83 (42.1%) [A2,A7,A9,A12-A15,A19),
oJZpak-S thake & 51 (17} 63 (31.6%) [A1LA3,A6,A8,A16,A18],
Y S5t B AASHA] 9o L= 53 (26.3%)|A4,A5,A10,A11,A17]
oIk thAARe Ltol= 30t e 70th71A] 2 R o] Qlom,
Q1S iAo 2 3 G 53(26.3%) [ALA2,A5,A8,ATTS X}A|3}
pis

A S5 FFe 27 B

4-A6,A9,A11,A13-A15,A19] 5293, o} Lo}z H],

2)7] 50 9H(@47.4%),
o)A A7) 2
& 5% &50] 37(15.8%) [A8,A16,A18], APAA S 0]-83F L-50] 3
H(15.8%) [A7,A10,A12], AFF2} of o] 28] 3} 2+ Dance”} 33H
(15.8%) [A1,A2,A17), =9} AAA S 212} v 251} vl gk A527) 1
H(5.3%) [A3] <= 0131Tk &5 FA 7IXH 877 3771 thFst
A A-g-skglon 125 7]7¥o] 1138(579%) [A1,A3-A6,A13-A17,A19] ©.
2 7MWtttk g -5 31423071 33 (15.8%)[A2,A14,A15], 3
317} 1338(68.4%) [A1,A3-A5,A7,A9-A13,A16-A18], 3-43)7} 13(5.2%)
[A8], 43] o]/o] 27 (10.5%) [A6,A19]0|1 3T & F7= 9] 7]
9%HRmax (maximal heart rate), % HRR (heart rate reserve), RPE (rating

3

of perceived exertion), % VO,max (maximum oxygen consumption)=

www.bionursingjournal.or.kr

Ot 2574wl e vl g AT 28(0.5%)

8-S HrlskaL, A 5ol A4 Ale-sh= Excel tool to imple-
b 2% obgatol 43I0k 7 205} A il Glel 49
7 H(randomization process)ofl A= 2] B 7S Al 8]
7|8kl S5 atut B4 o] 712419] ZFol7) §lo] Tow risk = o
Tl A7} 23(10.5%), F-2H9] 2Hol] Thaf AdAIRE Argol glAvt
SETT BAT 7|240] S22 e, el R 2o
of gt Argo] W3Fs}to] ‘some concerns O 2 T 517} 158
(78.9%), F-2H$] THofl Tt /Al Aol AL, i dAtell thet 71
2] = v ulg-o] Dt high risk 2 ke 57} 23(10.5%)0]
sick

2] ¥ ZA(intended interventions) G oAl Q= A= &
2t i dAke A0l 2714, Hﬂzﬂf& 75 Aol md 4
o] Zo] ‘low risk’2 THekst A7} 103H(52.6%), Aol FaF-S v
e AR e AR Aol ZFAZIA 9ok some
concerns’® 2 TeHE] A7} 8H(42.1%), B2t AR Aol A
HijA5ko] At Aol FoFS vl FFrol Avfar Tetstod high

https://doi.org/10.7586/jkbns.2020.22.1.11



15

A ZYA|0f 012 =22k AAH 1A 2

al
=

Jo1a1s9j0> ul0idodi| Ausuap-moT=2-1q7 j0I3is310u uRioidod) Aisusp-ybiH = D-1QH @puadA|BLL = D) {|0I3IS3|0YD [BI0] = D) ‘X3pUl SSew Apog

=|INg ‘9A9S3) 91BJ LBSH = YYH ‘UOIIIXD paARdIRd JO Buiey =3dy ‘uondwnsuod UsbAXO WNWIXe|\ =XewzOA! a1ed 1eay [eullxelp = xewyH ‘dnoib j01uo) =9 ‘dnoib [piusuwiadx3 =53 USWOAM =\ ‘USIN =\

(XewyH)
YOI - 09 09 ¥ 4 Bujuuni pue bupyjem 1sed UOISUSMISAAY [BIIUSSSS UIIM S1Uslied |y  / / £3I0Y| (8107) MS PuoH 6LY
D71071°D71aH DL~ S1eIpoy 0r It (@107 WIYOW 8Ly
DUILIUIIM Uswom [esnedousuaid \Qﬁcm ] Usuom ue|S| 20.e.
oM - YbIH 09 g ol RS _ = I g P (e L07) W 1Yo egLy
DT D IAHOLDL- (YY)
g~ 0/-0S St ¢ 4! 3dUBPDIQOIRY  (S1eak 69 01 81) S)npe pasoubelp-AjmaN YN 09 09 eUsbIN (107) V4 JnIe LIV
(3dY)
oM - €Ll 09 ¢ 4l digosenby UBLUOM BAISUSLIRAAY pabe Sjppiy- Uswom )y 0L 0l BaIoY (£102) SO Uomy) 9Ly
. i~ (xeurgH) (gz1o7) ddnasniy - qsLy
- - - 20100 SJIeak G- b sudl uswl 1PWIUD,
D71071'2-10H ©L DL s 09 4 vz Ileqnoo4 ¥S-1E P W [ A 0 (er107) 4 dnsniy ecly
(XewyH)
D101 D1AHOLDL- 0608 09 14 4! |leqa004 siekpG-L g pabesaely WY 6 €l pewuaq  (010¢) [ ussispuy N
(90102
D101 D 1AH DL (XewyH) 0o ¢ 2 Buiuuny WBWPOSEAACrCZIADY  UBW|Y £l Gl pUCNZIvG JuizuTHydsouy  geLy
G8-G/ (e0102)
oM - |leqio04 D ujzua-ydaouy ecLy
(xeuwrgH)
IWg 1blsMm - 08-09 09 ¢ 9l buipd sieaf 9/-Ge pabejo Uy WY €7 £¢ VSN (S661) 4d SOUBNOY) [\
(xewrOp)
- blagbe
woom- | S0 05 3 L€ buibbofl ‘Bunjem s1e3k 69-09 paby YNl L VSN (Gea6L WrDISGBeH LY
(xewrOp)
0$ (e6361) Wr bigbeH eLLy
(xewrroN) 9% 9)
WYORM - 09-0 09 ¢ ol I213Wo0bi 3pAdig s1eak 09-7€ paby 9¥93 0L 0l ueder (£861) HE1RIN oLy
(xeutgH)
WoIRM - 08-0/ 09 ¢ 91 Buibbof ‘burjem sieak /g-lgpaby  uswy 7L v vSN (S861) fruedung 6v
(xewyH)
IWg WblRM-  S/-0L Sh-0t € 0C Buiwiwmg uswiom esnedousuisod ‘siesk Gg-/9 9By USWOM Y 8F ¢S eaI0Y (98107) v buom Y
D101 DIAH DL DL~ (XewyH)
IWg 1bIBM - 08-09 §6-67 3 91 Bup/A> Ateuopels sieokg/-Gepeby  uswly 6L /L VSN (8661) 4d Soupploy LY
(€EH)
IWg Wblepm - €1-LL WN 12 4! Buiquip Jiels  uswom [esnedousuuisod sieak /9-6y 90y uswom|ly 1z 0T e2I0y  (V8107) Y Puom oy
€Lyl oD
wg- VN 9¢-0¢ ¢ 4! SIDI9X3 [|lUIpeRI]. sieakpo< by €1¥ID3 /T L Auewnian  (£002) HLHOYISIM Sy
91:01 92
IWg 1yblspm - YN WN ¢ 718 Bupiem vosuauRdAyueIsissy €193 97 vr  Auewssp (21027) 4 02w T
D11 IAHOLDL-  (HYH) buipAd> Areuopels (ArL07) ¥3 ey gev
INg qr_o_w>>\ 09-05 09 ¢ L @c_cr_j_ oM Q@@Q UaWOM w>_mcwtwo_\f ,mmijOr_m.E men_ UsWOM __< id! 6l :Nﬁm Aﬂlomv V3 ey ecy
D-IGHOLDL-  (3dY) 35easIp dlj0geIaW
IWg blBM - I-LL 06 z oz adued Aueinoyym uoisuauedAy Apspg - uswily 7Lzl BaI0Y (L102) (N Wiy 4
(xewyH)
101D 1GHDL- 0907 09 ¢ Tl ©3J0YJO3duep [eUORIPRLL U/BY G7 >[N YUM USWOM SIeak 09 <3by  uswom |y 8 3 BaI0Y (#102) Hr wiry LV
Ul SHooM
sldeuen Asuauw ME_;W fouanbaiy rmovre:m 20 syuedpiJe 9 L 2 Ay 1034) Joyine 15 o)
B ! Juedpied M Apms (1eaf) Joupne sy N
UORUSAIRIY| (u)az1s sjdwes

S3IPNIS PapNPU| JO SINSUAIdRIRYD *| B|qel

https://doi.org/10.7586/jkbns.2020.22.1.11

ournal.orkr

ionursingj

www.b



16

2-A. Risk of bias summary

Selection of the reported result

Measurement of the outcome

Mising outcome data

Deviations from intended interventions

Randomization process

= Low risk

Some concerns M High risk

2-B. Risk of bias graph S
S
W
S TS e > A
SR S > Oy N) X
S PP IS IR LIS I 2 = @ Lovis
S &§ SS9 IS &L L& SN
PHFPIITIIFT LTSI LIIRIFT S S
SN SIS SO P some concas
RN & $ © 'S o
§q§\w§§§v§§§$§'§b §)‘\S§)Q‘§-§$A§@\ .H\'ghrisk
LI & TS E TS C X QX € stdyd

Randomization process

Deviations from intended interventions

Mising outcome data

Measurement of the outcome

Selection of the reported result

Figure 2. Risk of bias in included studies
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3-A. Total cholesterol Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Kokkinos PF(1998) 15 1100 5183 19 -300 2451 — 14.00 [14.45; 42 45] 31%
Knoepfli-Lenzin C(2010a) 15 -11.60 38.20 17 -7.73 38.52 . E— -3.87 [[30.49;2276] 3.5%
Knoepfli-Lenzin C{(2010b) 15 -387 2996 17 773 3852 e 3.87 [[19.91; 27 64] 4.3%
Andersen LJ(2010) 13 0.00 37.88 9 1934 38.20 -19.34 [-51.69,13.02] 24%
Kim NJ(2011) 12 -13.08 26.70 12 -6.67 18.28 -6.41 [-2472;1190] 7.0%
Kim JH(2014) 8 -050 338 8 025 315 075 [-395 245] 476%
Maruf FA(2014) 60 -5.06 36.91 60 -6.67 30.11 161 [-10.44;1366] 139%
Arca EA{2014a) 19 1400 3761 14 1300 3045 —+——— 2700 [ 375 5025] 4 5%
Arca EA(2014b) 19 200 39.05 14 -13.00 3045 — 1500 [-8.72;3872] 44%
Mohr M(2014a) 21 773 4312 20 3.87 31.32 e -11.60 [-34.59; 11.39] 46%
Mohr M{2014b) 21 773 4312 20 387 3132 —_— T -11.60 [-34 59; 11 .39] 4 6%
Random effects model 218 210 > 0.22 [-4.93; 5.37] 100.0%
Heterogeneity: 17 = 16%, t° = 11.83, p = 0.296 f f I f I
40 -20 0 20 40
3-B.Triglyceride Experimental Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
Kokkinos PF(1998) 15 -4.00 79.40 19 -400 83.41 — 0.00 [-54.96; 54.96] 5.8%
Andersen LJ(2010) 13 17.70 73.87 9 .26.55 122.94 ~ 8.85 [-80.95,98.65] 22%
Kim NJ(2011) 12 1147 3177 12 225 19.52 —== -13.42 [-34.52, 7.68] 39.4%
Maruf FA(2014) 60 -1450 3577 60 921 7865 = -23.71 [-45.57,-1.85] 36.7%
Arca EA(2014a) 19 17.00 71.87 14 600 61.32 23.00 [-22.56; 68.56] 8.5%
Arca EA(2014b) 19 -28.00 81.74 14 600 61.32 * -22.00 [-70.81;26.81] 7.4%
Random effects model 138 128 == -13.49 [-26.74; -0.24] 100.0%
Heterogeneity: /% = 0%, 12 =0, p = 0.565
-50 0 50
3-C. High-density lipoprotein cholesterol
Experimental Control
Study Total Mean SD Total Mean 8D Mean Difference MD 96%-Cl Weight
Kokkinos PF(1998) 15 200 21.78 19 0.00 13.28 2.00 [-10.53;14.53] 2.8%
Knoepfli-Lenzin C(2010a) 15 3.87 18.09 17 3.87 18.09 0.00 [-12.56,12.56] 2.8%
Knoepfli-Lenzin C(2010b) 15 0.00 18.09 17 3.87 18.09 -3.87 [-16.43; 8.69] 2.8%
Andersen LJ(2010) 13 0.00 18.39 9 3.87 15.30 -3.87 [-18.01;10.27] 2.2%
Kim NJ(2011) 12 -0.34 1512 12 -1.00 6.97 066 [-8.76;10.08] 5.0%
Krustrup P(2012a) 22 -387 21.22 11 3.87 15.30 -7.73 [-2040; 493] 28%
Krustrup P(2012b) 22 0002314 11 000 1530 000 [-13.24,1324] 25%
Kim JH(2014) 8 063 329 8 037 232 - 1.00 [-1.79; 3.79] 56.8%
Maruf FA(2014) 60 -0.552154 60 -2.56 17.82 201 [-5.06; 9.08] 88%
Arca EA(2014a) 19 100 1836 14 -1.00 14.77 200 [-932;1332] 34%
Arca EA(2014b) 19 1.00 931 14 -1.00 14.77 200 [-6.80;10.80] 57%
Mohr M(2014a) 21 0002338 20 -3.87 2281 3.87 [110.27;18.01] 22%
Mohr M(2014b) 21 387 2338 20 -3.87 22.81 773 [-6.40;21.87] 22%
Random effects model 262 232 = 0.87 [-1.23; 2.97] 100.0%

Heterogeneity: I#= 0%, = 0, p=0.981

3-D. Low-density lipoprotein cholesterol

Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Kokkinos PF(1998) 15 8003718 19 1.00 18.71 - 7.00 [-13.61,2761] 53%

Knoepfli-Lenzin C(2010a) 15 -3.87 31.27 17 -3.87 26.12 — 0.00 [-20.11;20.11]  5.6%

Knoepfli-Lenzin C(2010b) 15 0.00 23.11 17 -3.87 26.12 —E 3.87 [-13.19;2093] 7.1%
Andersen LJ(2010) 13 3.87 3294 9 2320 2740 ——— -19.34 [4465; 598] 38%
Krustrup P(2012a) 22 1160 2538 11 1160 2740 —F — -23.20 [-42.56;-3.85] 59%
Krustrup P(2012b) 22 387 2612 11 1934 2740 —*F— -15.47 [-35.00; 4.06] 5.8%
Kim JH(2014) 8 -1.00 202 8 -013 233 -0.87 [-3.01; 1.27] 25.0%
Maruf FA(2014) 60 -822 3043 60 -4.47 20.00 i -3.75 [-12.96; 5.46] 14.7%
Arca EA(2014a) 19 500 3000 14 -11.00 22.17 e 16.00 [-1.80;33.80] 6.7%

Arca EA(2014b) 19 700 2659 14 -11.00 22.17 — 18.00 [ 1.33;3467] 7.4%
Mohr M(2014a) 21 -387 2791 20 -3.87 27.23 — 0.00 [-16.88;16.88] 7.2%
Mohr M(2014b) 21 -387 3850 20 -3.87 27.23 D Sa— 0.00 [-20.34,20.34] 55%
Random effects model 250 220 <> -0.72 [-6.07; 4.62] 100.0%

Heterogeneity: 1° = 42%, 1° = 28.59, p = 0.062
40 20 0 20 40

Figure 3.The effect of aerobic exercise on serum lipids.
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4. Weight Experimental Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Duncan JJ(1985) 43 040 066 12 1.10 2.77 =1 -0.70 [-2.28; 0.88] 3.9%
Urata H(1987) 10 050 0.32 10 -1.00 0.25 = 050 [0.25; 0.75] 7.1%
Hagberg JM(1989a) 14 -0.50 0.50 9 -0.50 0.70 - 0.00 [-0.53; 0.53] 6.6%
Hagberg JM(1989b) 10 -2.50 1.30 9 -0.50 0.70 —a— -200 [-2.93;-1.07] 56%
Kokkinos PF(1995a) 23 0.00 100 23 200 400 —F——+ -200 [-3.69;-0.31] 37%
Kokkinos PF(1998) 15 1.00 1.00 19 -1.00 1.00 —= 200 [1.32; 268] 6.3%
Knoepfli-Lenzin C(2010a) 15 -1.60 020 17 -0.20 0.10 [ -1.40 [-1.51;-129] 7.2%
Knoepfli-Lenzin C(2010b) 15 -1.60 050 17 -0.20 0.10 = -140 [-1.66;-1.14] 71%
Kim NJ(2011) 12 052 013 12 -1.24 0.60 = 0.72 [0.37; 1.07] 7.0%
Dimeo F(2012) 24 020170 26 0.00 1.30 = -0.20 [-1.04; 064] 58%
Kwon 0S(2013) 10 -166 061 10 0.68 0.09 = L 234 [-272;-196] 6.9%
Arca EA(2014a) 19 080 040 14 0.60 0.20 = 020 [-0.01; 0.41] 72%
Arca EA(2014b) 19 030 0.10 14 0.60 0.20 E -090 [-1.01;-0.79] 7.2%
Hong SK(2018) 7 -343 122 7 -048 088 —F— i -295 [4.06;-1.84] 51%
Wong A(2018A) 20 -0.90 089 21 -0.30 0.46 - -0.60 [-1.04,-0.16] 6.8%
Wong A(2018B) 52 -1.00 090 48 -1.00 2.20 e 0.00 [-0.67; 067] 6.3%
Random effects model 308 268 < : | -0.62 [-1.08; -0.16] 100.0%

Heterogeneity: 1> = 97%, ©° = 0.76, p < 0.001

4-B. Body mass index Experimental

Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Kokkinos PF(1995a) 18 000 1.11 22 0.00 1.18 =+ 0.00 [-0.71; 0.71] 52%
Kokkinos PF(1998) 15 0.00 057 19 0.00 0.71 —— 0.00 [-0.43; 0.43] 10.2%
Westhoff TH(2007) 24 020070 27 030090 —F— -0.50 [-0.94;-0.06] 9.8%
Kim NJ(2011) 12 014 034 12 -0.05 0.37 = 0.19 [-0.10; 0.48] 14.5%
Dimeo F(2012) 24 010 060 26 0.00 0.40 — 0.10 [-0.19; 0.39] 14.5%
Arca EA(2014a) 19 070076 14 0.20 0.68 ——=—— 0.50 [0.01; 099] 86%
Arca EA(2014b) 19 020 061 14 020 068 —F—— -0.40 [-0.85; 0.05] 9.6%
Wong A(2018A) 20 -0.30 065 21 -0.10 0.52 — -0.20 [-0.56; 0.16] 12.0%
Wong A(2018B) 52 -0.20 0.83 48 -0.40 0.41 T 0.20 [-0.05; 0.45] 15.6%
Random effects model 203 203 $ 0.00 [-0.18; 0.19] 100.0%

Heterogeneity: 1° = 54%, t° = 0.04, p = 0.027

Figure 4.The effect of aerobic exercise on body composition.
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