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Effects of Dietary and Physical Activity Interventions on Metabolic Syndrome: A Meta—analysis

Lee, Guna' - Choi, Hye-Young? - Yang, Sook-Ja?

IDivision of Nursing Science, Ewha Womans University, Seoul
“Department of Nursing, Tongmyong University, Busan, Korea

Purpose: This study identified effects of dietary and physical activity interventions including dietary interventions or physical activity
interventions alone or combined dietary-physical activity interventions to improve symptoms in metabolic syndrome including abdom-
inal obesity, high triglycerides, low high density lipoprotein cholesterol, elevated blood pressure, and elevated fasting glucose through
meta-analysis. Methods: Articles on metabolic syndrome X published from 1988 to 2013 were searched through electronic databases,
Google Scholar, and reference reviews, Methodological quality was assessed by the checklist, SIGN (Scottish Intercollegiate Guidelines
Network). Results: In the meta-analysis, there were 9 articles reporting 13 interventions with 736 participants, Using random effect
models, the dietary and/or physical activity interventions showed a lower mean difference in waist circumference (-1.30 cm, 95%
Cl: -2.44~-0.15, p=.027). The combined dietary-physical activity interventions showed a lower mean difference in waist circumfer-
ence (-2.77 cm, 95% Cl: -4,77~-0.76, p=.007) and systolic blood pressure (-5.44 mmHg, 95% Cl: -10.76~-0.12, p=.044). Addi-
tionally, interventions of over 24 weeks yielded a lower mean difference in waist circumference (-2.78 cm, 95% Cl: -4.69~-0.87,
p=.004) and diastolic blood pressure (-1.93 mmHg, 95% Cl: -3.63~-0.22, p=.026). Conclusion: The findings indicate that dietary
and/or physical activity interventions for metabolic syndrome reduce central obesity with no adverse effects, This finding provides
objective evidences for dietary and physical activity management on metabolic syndrome as an efficient intervention.

Key words: Metabolic syndrome X, Meta-analysis, Physical activity, Diet therapy, Health behavior
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Intervention Control
Study or Mean SD Total Mean SD
1. Waist circumference
Casa-Agustench 2004 -3.8 4.97 25 -2.7 4.34
Dutheil 2012a -4.4 10.87 14 -2.4 7.66
Dutheil 2012b -6.5 10.97 14 -5.9 6.92
Dutheil 201 2c -8.3 10.71 14 -6.2 7.4
Esposito 2004 =2 8.54 S0 o 10
Fitch 2006 ~2:8 3.81 12 1.2 4
Giacco 2013 -0.3 12.9 62 0 10.75
Katcher 2008 -2.5 3.7 24 -4.7 6.4
Seligman 2011a -14 7.26 25 -14 9
Seligman 2011b -14 6.26 25 -14 E: ]
Straznicky 2011a -7 9.6 13 0.2 12865
Straznicky 2011b -10.9 9.73 13 0.2 12,65
Total (95% CI) 331

Heterogeneity: Chi*=15.70,df= 11 (p =
Test for overall effect: Z= 2.22 (p = .027)

2. Triglycerides

Casa-Agustench 2004 -0.02 0.52
Dutheil 201 2a -0.51 0.48
Dutheil 201 2b -0.03 0.48
Dutheil 201 2c -0.02 0.93
Esposito 2004 -1 2.98
Fitch 2006 0.01 0.87
Giacco 2013 0.07 1.07
Hallikainen 2006 -0.26 097
Katcher 2008 -0.2 Z
Straznicky 2011a -0.3 0.62
Straznicky 2011b -0.8 095

Total (95% CI)

Heterogeneity: Chi*=10.44, df=10 (p = .403);

.153); 7= 30%

Testfor overall effect: Z= 0.55 (p = .582)

3. High-density lipoprotein cholesterol

Casa-Agustench 2004 -0.02 0.2
-0.04 0.31

0.07 0.33

Dutheil 201 2c¢ 0.08 0.3
Esposito 2004 0.2 0.586
Fitch 2006 0.08 0.28
Giacco 2013 o 0.35
Hallikainen 2006 0.06 0.3
Katcher 2008 -0.1 0.2
Seligman 2011a 0.1 0.5
Seligman 2011b 03 0.5
Straznicky 2011a -0.05 017
Straznicky 2011b -0.06 0.3

Total (95% CI)
Heterogenei

Chi*=1051,df =12 (p = .

Test for overall effect: Z= 0.04 (p = .968)

4. Systolic blood pressure

Casa-Agustench 2004 -6 11.48
Dutheil 2012a -7 17.35
Dutheil 2012b -10 17.69
Dutheil 201 2c -8 19.52
Esposito 2004 -4 854
Fitch 2006 -13 13.886
Giacco 2013 -7 15
Katcher 2008 -2.6 7.8

igman 2011a -24 1213
Seligman 2011b -22 1473
Straznicky 2011a -10 20.07
Straznicky 2011b -14 16.52

Total (95% CI)
Heterogenei

5. Diastolic blood pressure

25 -0.07 0.98
14 -0.49 1.02
14 -0.51 1.01
14 -0.41 1
o0 0o 295
12 -0.28 1.52
62 0.04 069
36 -0.24 1.08
24 -0.5 3.4
132 -0.2 1.73
13 -0.2 1.73
317
== 4%
25 -0.02 0.22
14 005 0.38
14 -0.13 0.38
14 014 0.44
90 01 0.5
12 o 0.2
62 002 0.31
36 0.04 0.25
24 o 0.z
25 01 05
25 01 05
13 -0.02 0.3
13 -0.02 0.3
367
571); F= 0%
25 -10 14.03
14 -7 1212
14 -8 13.45
14 -5 1418
a0 -1 10
12 4 16
62 -5 15.72
24  -B.7 8.5
25 -20 14.91
25 -20 14.91
13 -3 17.32
13 -3 17.32
331

Casa-Agustench 2004 -3 51 ¥ ] -4 9.31
Dutheil 201 2a -6 14.73 14 -3 s
-1 16.09 14 -3 5.57
-4 1473 14 -5 7.81
-3 5.57 [0 -1 6.56
Fitch 2006 -2 1039 12 1 12
Giacco 2013 -3 a B2 -4 8.54
Katcher 2008 -2.5 T 24 -3.1 5.9
Seligman 2011a -17 12.56 25 -10 13.03
Seligman 2011b -12 11.82 25 -10 13.03
Straznicky 2011a -2 9.54 13 -2 10.39
Straznicky 2011b -5 10.82 13 -2 10.39
Total (95% CI) 331
Heterogeneity: Chi*= 8.62,df= 11 (p = .657); F= 0%
Testfor overall effect: Z=1.67 (p = .094)
6. Fasting glucose
Casa-Agustench 2004 -0.06 042 25 -0.04 0.56
Fitch 2006 0.17 0.59 12 0.06 0.44
Katcher 2008 -0.1 0.3 24 -0.1 0.4
Straznicky 2011a -0.6 0.62 13 -0.3 0.6
Straznicky 2011b -0.8 062 13 -0.3 0.6
Total (95% CI) 87

Heterogeneity: Chi*= 5.34, df= 4 {(p = .254); F= 25%
Test for overall effect: Z= 0.83 {p = .407)

Total

Weight

19.6%
2.7%
2.8%
2.8%

17.8%

15.5%
7.5%

14.5%
6.4%
71%
1.7%
1.7%

100.0%

16.4%
8.9%
9.0%
6.1%
4.1%
3.9%

30.7%

14.2%
1.2%
2.9%
2.5%

100.0%

2
DL NDO R wuh

—aa

g wanp
]
R

-

7%
3%
9%
3%
2%
3%
7%
4%
0%
1%
3%
9%

e
ANOOLANG

g wume

3

8.5%
2.2%
1.9%
1.9%
46.6%
21%
15.3%
10.8%
2.9%
3.1%
2.4%
21%

100.0%

25.2%
12.0%
46.2%
8.3%
2.3%

100.0%

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

-1.10 [-3.69, 1.49]
-2.00 [-8.97, 4.97]
-0.60 [-7.39, 6.19]
-2.10 [-8.92, 4.72]
-2.00 [[4.72, 0.72]
-3.80[-6.71,-0.89]
-0.30 [-4.49, 3.89)
2.20 [-0.81, 5.21]
0.00 [-4.53, 4.53]
0.00 [-4.30, 4.30]
-7.20 [-16.06, 1.66]
-11.10 [F20.00, -2.20]
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0.00 [-0.05, 0.05]

' &
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1
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Nt

- . .

-0.5

4.00-2.11,11.11]
0.00 [11.09, 11.09]
-2.00 [13.64, 9.64]
-2.00 [15.64, 9.64]
-3.00 [-5.72,-0.28]
-17.00 [-28.09, -5.91]
-2.00 [-7.43, 3.43)
4.10 [0.57, 8.77]
-4.00 [11.53, 3.53]
-2.00 (10.22, 6.22]
-7.00 [-21.68, 7.66]
-11.00 [24.29, 2.29]

-2.16 [-5.05, 0.73]

-0.25 0
Favours control

.25 0.5
Favours intervention

-

1.00 [-3.16, 5.16]
-3.00 [11.15, 5.15]
2.00 [-6.92, 10.92)
1.00 [-7.73, 9.73]
-2.00 [-2.78,-0.22]
-3.00 [-11.31, 5.31]
1.00 [2.10, 4.10)
0.60 [-3.10, 4.30)

-20 -10
Favours intervention

o

10 20
Favours control

-7.00 [-14.09, 0.09]
-2.00 [-8.90, 4.80]
0.00 [-7.84, 7.84]
-3.00 [-11.32, 5.32]

-1.03 [-2.25, 0.18]

-

-0.02 [-0.29, 0.25)
0.11 [-0.29, 0.51]
0.00 [-0.20, 0.20]

-0.20 [[0.78, 0.18]

-10 -5
Favours intervention

o

5 10
Favours control

-0.50 [-0.88, -0.02]

-0.06 [-0.20, 0.08]

<

-0.5
Favours intervention

o

0.5 1
Favours control

Pooled effect estimates are shown as diamonds, one each for trials conducted in waist circumference, triglycerides, high-density lipoprotein cholesterol, systolic blood
pressure, diastolic blood pressure, and fasting glucose. Data are expressed as mean difference with 95% confidence interval, using fixed effects models(waist circum-
ference, triglycerides, high-density lipoprotein cholesterol, diastolic blood pressure and fasting glucose) and random effects model(systolic blood pressure). Inter-study
heterogeneity was tested by using the Q statistic(Chi2) at significance level of p <.10 and quantified by the Higgins’ 12 statistic (12>50%).

Figure 2. Forest plot of the effect of dietary and/or physical activity interventions and funnel plot of the effect sizes by standard error on

metabolic syndrome criteria.
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Table 3. Subgroup Analysis of Studies Included in the Meta-analysis

Outcomes*
Intervention WC 1G HDL SBP DBP FG
am  p 95%C  mmol p 95%C  mmoll p  95%C  mmHg p 95% Cl mmHg p 95%C  mmoll p  95%Cl

Type 5T 6'/5° 6'/T 51T 517 3

D -058 412-198~081 -0.02 873 -023~0.19 -001 646 -0.06~004 -057.738 -388~274 -096.147 -227~034 -004 631 -0.19~0.12

D&P -2.77 007 -477~-076 020 215 -0.12~052 005 337 -0.05~0.15 -544 044 -10.76~-0.12 -150 379 -482~182 -006 374 -0.44~0.17
Duration 93 83 1043! 973 66! il

<24weeks -046 529-189~097 007 503 -0.13~026 -001 607 -0.06~0.04 -042 780 -331~248 -0.12 897 -1.85~161 -0.08 .280 -0.23~0.07

>24weeks -2.78 004 -4.69~-087 -005 849 -051~042

007 223 -0.04~0.18 -6.83 .116 -1535~1.68

-193.026 -363~-022 0.11 589 -0.29~051

*Qutcomes are presented as mean difference between intervention groups; ‘Number of dietary intervention studies; "Number of physical activity intervention studies; ‘Studies
with a<24 week intervention period; 'Studies with an=24 week intervention period; WC=Waist circumference; TG=Triglycerides; HDL=High-density lipoprotein cholesterol;
SBP=Systolic blood pressure; DBP=Diastolic blood pressure; FG =Fasting glucose; Cl=Confidence interval; D=Dietary intervention; P=Physical activity intervention.
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APPENDIX 2. Search Strategy Utilized for PubMed

1 Search Metabolic Syndrome X [Mesh Terms]
2 Search Health Behavior [Mesh Terms]
3 Search Motor Activity [Mesh Terms]
4 Search Nutrition Therapy [MeSH Terms]
5 Search #2 OR #3 OR #4
6 Search #1 AND #5
7 Search NOT child[Title/Abstract]
8 Search NOT animal [Title/Abstract]
9 Search #7 OR #8
10 Search #6 AND #9
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