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The Association between Regular Physical Activity Types And
Metabolic Syndrome in Fertile Women
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Abstract The purpose of this study was to identify the association between regular physical activity (PA)
types and metabolic syndrome (MetS) in fertile women. Data were obtained from the seventh Korea
National Health and Nutrition Examination Survey (KNHANES VI-3, 2018). The sample consisted of 4,172
fertile women over 19 years of age. The data were analyzed using an independent t-test, x2 test, and
multiple logistic regression analysis for examining the association of regular PA and MetS. The
prevalence of MetS in fertile women was 3.1% (n =128), and 1,972 fertile women (47.2%) practiced regular
PA. Compared to the non-regular PA group, regular PA resulted in a significantly lower systolic blood
pressure (p =.002), lower waist circumference (p <{.001), lower fasting blood sugar (p =.007), and higher
high-density lipoprotein cholesterol (p <.001). After controlling the confounding variables, multiple
logistic regression showed that the regular PA group (odds ratio 0.59, 95% confidence interval 0.35-0.98,
p =.040) and the regular muscle-strengthen PA group (odds ratio 0.34, 95% confidence interval 0.14-0.80,
p =.013) were associated with a decreased risk of MetS. Therefore, regular PA, including
muscle-strengthen PA should be considered to develop effective MetS intervention in fertile women.
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Table 1. Differences in MetS by Socio-demographic,
Health related Lifestyle Characteristics®

(n =4,172)
MetS No MetS 2
Variables (0 =128) | (0 =4044) | ¥ 70"
n (%) or MSE P
30 0 (0.0) | 1082 (30.4)
Agelyear) 30-39 2 (2.8) 489 (14.3) | 123.50
40-49 5 (4.1) 647 (16.7) | (K.001)
=50 121 (93.1) | 1822 (38.6)
Marital state Married 124 (96.7) | 2866 (67.5) | 38.89
Single 4 (3.3) |1178 (32.5) | (.001)
Low 58 (40.2) | 740 (16.7)
House income Middle low 24 (19.3) | 1019 (26.0) | 38.74
Middle high 26 (19.7) | 1127 (28.7) | (.001)
High 20 (20.8) | 1148 (28.6)
<FElementary | 66 (51.3) |1319 (28.3)
Education Middle school | 24 (18.5) | 407 (10.5) | 42.71
High school 23 (22.7) | 1040 (29.1) | (<.001)
>College 9 (7.5) 1147 (32.1)
Occupation Yes 36 (33.1) 1796 (54.2) | 34.71
No 86 (66.9) | 1563 (45.8) | (€.001)
Residence areal Urban 98 (81.0) | 3344 (86.0)| 2.04
Rural 30 (19.0) | 700 (14.0) | (:250)
Oral Yes 27 (24.2) | 559 (22.7) | 23.03
contraceptives | No 95 (75.8) | 2672 (77.3) | K.001)
Very much 8 (6.8 174 (7.2)
Much 27 (24.0) | 827 (24.5) | 40.73
Stress A little 49 (40.2) | 1942 (52.2) | (<.001)
Little 40 (29.0) | 620 (16.1)
Total score | 2.0740.95 | 2.20%0.16 (' }7366)
PA No 90 (73.4) | 2111 (53.0)| 16.56
Yes 38 (26.6) | 1933 (47.0) | K.001)
Vigorous No 128 (100.0)| 3932 (97.1)| 3.04
-intensity PA | Yes 0 (0.0) 112 2.9) | (142)
Moderate No 128 (100.0)| 3917 (96.7) | 3.44
-intensity PA | Yes 0 (0.0) 127 3.3) | (120)
. No 100 (79.9) | 3102 (76.1)| 0.82
Walking PA 575 28 (20.1) | 942 (23.9) | (0.405)
Muscle-strengt | No 117 (92.9) | 2960 (74.5) | 17.78
hening PA Yes 11 (7.1) | 1084 (25.5) | (K.001)
Aerobic PA No 94 (73.0) | 1957 (58.5)| 8.24
Yes 29 (27.0) | 1275 (41.5)| (.008)
No 110 (88.8) | 2939 (86.8) 066
Smoking Past 8 (6.4 198 (6.2) (685)
Yes 6 (4.8 201(7.0) | ©
Healthy eating index 66.52£1.26|63.77+£0.31 (20;2)

MetS: Metabolic syndrome, n: Unweighted count, %: Weighted %,
M=SE: Weighted mean+standard error, PA: Regular physical
activity, * Missing values were excluded
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Table 2. Differences in MetS components by Types of PA*

(n

=4,172)

Type

BP

Waist

Systolic

BP

Diastolic

BP circumference sugar

Fasting blood

Triglyceride

High density
lipoprotein
cholesterol

Yes
or
No

n (%)

M=+SE

t ()

M+SE

t (0| M=SE

t (p)| M=SE

t ()

M#SE t (o)

M+SE

t ()

PA

No | 2208 (53.5)

115.54+0.57

3.18

73.0540.30

1.14|77.60£0.31

12.15|97.47£0.51

2.74

112.33%£1.93 | 129

53.90+0.38

-3.60

Yes | 1979 (46.5)

113.23£0.54

(.002)

72.62+0.28

) 40+036

(001 o2 g4z 045

(.007)

108.46+2.54 (158)

55.64+0.39

(<.001)

Vigorous

-intensity PA

114.74+0.43

No | 4075 (97.2)

5.06
(€.001)

72.9240.23

1.73 (75.19£0.28
(.084)

0.19 |96.96+0.39
(.849)

5.09
(€.001)

111.39£1.69 | 439
(<.001)

54.53+0.30

-2.56
(011)

Yes | 112 (2.8)

109.11£1.08

71.26£0.93

74.98+1.02

91.43+1.11

89.39+4.71

58.05+1.38

Moderate

-intensity PA

114.67+0.44

No | 4060 (96.8)

2.26
(.024)

72.86£0.23

-032|75.13£0.27
(753)

-2.15196.87+0.40
(033)

1.76
(.080)

110.7941.66 | 27
(.789)

54.60£0.31

-0.68
(495)

Yes | 127 3.2)

111.65+1.29

73.15£0.95

76.67+0.69

94.40+1.37

108.01£10.20

55.56+1.40

Walking PA

No | 3213 (76.1)

114.87+0.50

1.42

72.71+0.26

1.40|74.45£0.32

~6.40 196.83£0.44

0.27

110.54£1.71 | -0.17

54.32+0.34

-2.36

Yes | 974 (23.9)

113.68+0.72

(157)

73.32+0.37

16
(163) 7 524030

(00N 654059

(.788)

111.11£3.26 (869)

55.53+0.47

(.019)

Muscle

-strengthening PA

115.07+0.47

No | 3088 (75.0)

3.80
(<.00D),

73.11+0.26

2.81|77.62+0.27
(.005)

17.09 |97.29+0.44
(€.001)

4.13
(<.001)

112.26+1.76 | 2 44
(015)

54.23+0.33

-3.68
(<.001)

Yes | 1099 (25.0)

112.40+0.63

71.82+0.40

67.87+0.53

94.57+0.58

103.92+3.23

56.39+0.53

Aerobic PA

No | 2054 (58.9)
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Table 3. The adjusted odds ratios from multivariate
logistic regression for MetS according to PA

types (n=4,172)
Variables ORO5% CL. p)
Crude Model 1* | Model 2** | Model 3***
No 1 1 1 1
PA 0.41 0.55 0.57 0.59
Yes |(0.26-0.64, | (0.35-0.86, | (0.35-0.94, | (0.35-0.98,
<.001) .008) .027) .040)
No 1 1 1 1
Walking 0.80 0.72 0.72 0.72
PA | Yes |(0.47-1.36,| (0.42-1.24, | (0.42-1.24, | (0.41-1.24,
405) .238) 232) .260)
Muscle-s No 1 1 1 1
trengthe 0.22 0.39 0.33 0.34
ning PA Yes [(0.11-0.45,| (0.19-0.77, | (0.14-0.78, | (0.14-0.80,
<.001) .007) 012) 013)
No 1 1 1 1
Aerobic 0.52 0.71 0.80 0.87
PA Yes [(0.32-0.85,| (0.44-1.16, | (0.48-1.32, | (0.51-1.46,
.009) .174) .381) .0587)

MetS: Metabolic syndrome, PA: Regular physical activity, OR:
Odds ratio, CI: Confidence interval
* Adjusted for age, ** Adjusted for age, marital state, house
income, education, and occupation, *** Adjusted for age, marital
and occupation, oral
contraceptives, and healthy eating index
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