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Which exercise is the most effective to contract the core muscles:
abdominal drawing-in maneuver, maximal expiration, or Kegel exercise?
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| Abstract |

PURPOSE: There are several methods, such as the
abdominal drawing-in maneuver (ADIM), maximal
expiration (ME), and Kegel exercise, to strengthen the core
muscles. However, to date no study has been conducted to
compare the effects of the ADIM, ME, and Kegel exercise on
the transverses abdominis (TrA), internal oblique (IO),
external oblique (EO), and pelvic floor muscles (PFMs). The
purpose of this study was to find out which of the three
aforementioned exercises is most effective for contracting the
core muscles.

METHODS: The thickness of the TrA, 10, EO and PFMs
was measured by ultrasonographic imaging during the

ADIM, ME and Kegel exercise in 34 healthy participants.
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RESULTS: There was the significant difference between
ADIM and Kegel exercise in the thickness of the TrA
(p<0.05). There were the significant differences between
ADIM and ME and between ME and Kegel exercise in the
thickness of the 10 and PFM (p<0.01). There was no
significant activation in the thickness of the EO (p>0.05).
Measurement reliability was assessed using intraclass
correlation coefficients (ICC) and the standard error of
measurement (SEM). An ICC value of >0.77 indicated that
reliability measurements was good.

CONCLUSION: Kegel exercise was the most effective
exercise for the TrA and the PFM, and ME was the most

effective exercise for the IO muscles.
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Table 1. Characteristics of subjects

Variables Mean + SD
Age(yr) 20.7+1.5"
Height(cm) 167.7£9.1
Weight(kg) 61.6+10.9
BMI(kg/m®) 21.842.9
Gender(male/female) 17717
*M+SD

BMI : Body mass index
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Figure 1. Measurement position of TrA, 10, EO

Contraction

Figure 3. Ultrasound images. (A) TrA, 10, EO (B) pelvic floor
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Table 2. Reliability of muscle’s contraction ratio according to postures

Ist measurement 2nd measurement

3rd measurement

- - - ICC 95% CI  SEM  MDC
ADIM
oA 0.5240.12° 0.5320.13 0.53+0.14 088 078093 0.1 031
0 1004024 1.17£0.29 1.14£0.29 091 084095  0.10 027
EO 0.5040.12 0.49+0.11 0.5120.13 089 081094 0.1 0.29
PEM 0.2540.33 0.294034 0.3040.46 077 059088  0.15 0.43
ME
oA 0.53£0.15 0.5540.15 05420.14 089 080094 0.1 029
0 1304039 1312038 1355037 096  093-098  0.06 0.18
EO 0.55:0.13 0.55£0.12 0.55:0.12 078 062-088  0.15 0.42
PFM 0.310.25 0.32:0.22 0.3240.22 079  063-089  0.15 0.41
Kegel Exercise
oA 0.5320.14 0.55:0.15 0.55£0.15 080 064089  0.14 0.40
0 1.09:0.30 1112032 1.16£0.32 093 087096  0.08 023
EO 0.5120.12 0.56+0.13 0.56+0.13 0.80 0.65-0.9 0.14 0.40
PEM 0.6040.35 0.66:031 0.67038 083 070091  0.13 037
*M+SD

ADIM : Abdominal drawing-in maneuver, ME : Maximal expiration, TrA : Transvers abdominis, 10

oblique, EO : External abdominal oblique, PFM : Pelvic floor muscle, ICC
Confidence interval, SEM : Standard error of measurement, MDC : Minimal detectable change

: Internal abdominal
. Intraclass correlation coefficients, CI :
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Table 3. Ratio of muscle’s contraction according to

postures
apny  Maximal Kegel F
expiration exercise
TrA 1.76+046° 1.83£047 205:0.51"  3.170°

T 12040207 57117

10 1.2840.20 1.44+0.22
EO 0.92+0.22 0.84+0.18 0.88+0.16 1.822

PFM 028+032 033021 0.65:030" 22.006™"

‘M+SD, Tsigniﬁcant difference in comparison with ADIM,
significant difference in comparison with maximal

expiration, *p<0.05,**p<0.01,***p<0.001

ADIM : Abdominal drawing-in maneuver, TrA : Transvers

abdominis, IO : Internal abdominal oblique, EO : External

abdominal oblique, PFM : Pelvic floor muscle
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