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Exercise interventions significantly reduce fasting insulin, but not fasting glucose, in
women with polycystic ovary syndrome when compared to no intervention: A
systematic review and meta-analysis.

Kite, C. S., Lahart, I. M., Afzal, I., Broom, D., Kyrou, I., Randeva, H. and Brown, J. E.

Aims: Polycystic ovary syndrome (PCOS) is a common condition that affects approximately
20% of reproductive-aged women. PCOS is also associated with insulin resistance (IR);
women with PCOS are more insulin resistant than BMI-matched controls.

Methods: A systematic review was completed; randomised controlled trials that compared
physical activity with control groups were evaluated in a meta-analysis. Outcomes related to
glucose homeostasis were analysed. Change from baseline to end of intervention values were
reported as mean difference (MD) and 95% confidence intervals (Cl).

Results: There was evidence of a favourable effect of exercise on fasting insulin levels (MD
-2.62 plU/mL, Cl -4.46 to -0.77; 1°=92%; 236 participants, 8 trials), but not for fasting blood
glucose. Reductions in fasting insulin were found for all exercise modalities (aerobic,
resistance or combined exercise), but were strongest in resistance training groups (MD -3.99
plU/mL, CI -5.97 to -2.00; 1=54%:; 50 participants, 3 trials). Change from baseline HOMA-
index also favoured exercise (MD -0.59, CI -1.02 to -0.17; 1°=89%; 146 participants, 7 trials)
but evidence of effect was only present in aerobic exercise groups (MD -0.77, Cl -1.28 to -
0.26; 1°=65%; 75 participants, 4 trials).

Summary: Exercise, regardless of modality, reduces fasting insulin, but not fasting blood
glucose, in women with PCOS compared to those receiving no intervention. However, a
cautious approach should be adopted in interpreting these findings due to the wide Cl's and
evidence of considerable heterogeneity. Despite the statistically significant results, it is
unclear if these improvements are clinically relevant.

Exercise vs Control: Change from baseline fasting insulin (uIU/mL)

Exercise Control Mean Difference Mean Difference

Study or Subgroup Mean [ulUimL] SD [ull/mL] Total Mean [ulU/mL] SD [ulUimL] Total Weight IV, Random, 95% CI [ulU/mL] IV, Random, 95% CI [ulU/mL]
Saremi 2013 -4.7 502 1 -0.82 4.1 11 96% -388F7F1,-008)
Almenning 2015 -2148 251 16 25 5.3334 g 9.9% -4 .64 [-8.35,-0.95]

Stener-Victorin 2009 -1.6 237 ) -1.4 am 6 11.0% -0.20 [-3.36, 2.99] I I
Vizza 2018 -1 3.5992 7 1 1.6723 B 11.6% -2.00 [-4.95, 0.99] — 1
Konopka 2015 -1.4 1.7321 12 1 20478 13 11.6% -240[5.31, 0.51] e —
Yigorita 2007 -1.8 34247 45 0.z 5.2637 45 141% -2.00[3.83,-017] e —

Saremi 2016 -3.87 11 10 1.09 0.58 10 15.9% -5.06 [5.83,-4.29] =

Turan 2015 -0.8 0.3742 14 0.z 0.8 16 16.2% -1.00 [1.44,-0.56] -

Total (95% CI) 120 116 100.0% -2.62 [4.46, -0.77] —al—
Heterogeneity: Tau®= 5.42; Chi*= §4.74, df= 7 (F < 0.00001); F= 82% ) t
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Exercise vs Control: Change from baseline fasting blood glucose (mg/dL)

Mean Difference
Weight IV, Random, 95% CI [mg/dL]

Mean Difference
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Exercise Control

Study or Subgroup Mean [mg/dL] SD [mg/dL] Total Mean [ma/dl] SD [ma/dL] Total
Vizza 2016 36 33668 7 1.8 11.1878
Kaonopka 2015 -5.3 9.0067 12 26 10,4561
Turan 2015 -4.4 9.3541 14 -0.4 1.2
Saremi 2016 -4.3 4.46 10 -1 3.94
Saremi 2013 0.9 4.28 11 0 339
Stener-Yictorin 2004 il 228 i il 265
Wigorito 2007 -1 51628 44 0.1 78028
Almenning 2015 -0.9 1.84 16 0 339
Total (95% CI) 120

Heterogeneity: Tau®= 0.50; Chi*=8.05,df=7 (P=0.33), F=13%

Testfor overall effect Z=1.71 (F=0.08)

116

IV, Random, 95% CI [mg/dL]

21% 1,80 F7.50,11.10]
3.0% -7.90 [15.53, -0.27]
£.9% -4.00 [6.94, 0.94] -
11.7% -3.20 [6.89, 0.49] —
14.8% 0.90[2.33, 413 ——
17.5% 0.00F2.91, 2.91] ——
0.0% 1.20(2.88, 1.49] —
23.9% -0.90 [-3.29, 1.49] —=—
100.0% 1.18[-2.53,0.17] <&
A0 5 RL
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Exercise vs Control: Change from baseline fasting insulin (uIU/mL): Sub-analysis by

exercise modality.

Exercise
Study or Subgroup

Control

Mean [ulUiL] SD [ull/iL] Total Mean [ulU/L] SD [ulU/L] Total

Mean Difference
Weight IV, Random, 95% CI [ulU/L]

Mean Difference
IV, Random, 95% CI [ulU/L]

4.17.1 Aerobic exercise
Almenning 2015 -3 3.5884 g 2.4 5.3339 ] 9.8% -5.50 [-9.78,-1.29]

Saremi 2013 -4.7 5.02 11 -0.82 4.1 11 121% -3.88 [-7.71,-0.09] —
Stener-Victorin 2009 16 237 g -1.4 30 B 1649% -0.20 [-3.38, 2.98] I E—
Konopka 2015 -1.4 1.7341 12 1 5.0478 13 18.7% -2.40 [5.31, 0.51] — 7T
Wigorito 2007 -1.8 34247 45 0.2 5.2637 45 41.4% -2.00[-3.83,-017] ——
Subtotal (95% CI) 21 84 100.0% -2.35[-3.74,-0.96] -
Heterogeneity: Tau®= 0.34; Chi*= 4.58 df= 4 (P =033, F=13%

Test for overall effect: 2= 3.31 (P = 0.0009)

4.17.2 Resistance exercise

Almenning 2015 -1.1 1.7942 g 2.4 5.3339 9 19.5% -3.60 [7.30,0.10]

Vizza 2016 -1 3.5992 T 1 1.6723 B 258% -2.00 [-4.95, 0.94] —
Saremi 2018 -3.97 1.1 10 1.04 088 10 547% -5.06 [-5.83,-4.29] R_5

Subtotal {95% CI) 25 25 100.0% -3.99 [-5.97, -2.00] .
Heterogeneity: Tau=1.73; Chi*=4.30, df =2 (P = 0.12); P= 54%

Test for overall effect: 7= 393 (P = 0.0001)

4.17.3 Resistance and Aerobic vs Control

Turan 2014 -0.8 0.3742 14 0.2 0.8 16 100.0% -1.00 [-1.44,-0.56] !
Subtotal {95% CI) 14 16 100.0% -1.00 [-1.44, -0.56]

Heterogeneity: Mot applicahle

Test for overall effect: Z=4.47 (P = 0.00001)
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Testfor subgroup differences: Chi*=10.91, df= 2 (P=0.004), F=81.7%
Exercise vs Control: Change from baseline HOMA index
Exercise Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Almenning 20145 -0.48 047 16 07 141 9 9.8% -1.20[F218,-022) ——=——

Turan 2015 0.3 1.347 14 IR 0.4 16 121% 0.20 [-0.53, 0.83] T
Stener-Yictorin 2009 -0.3 042 5 -04 0.68 B 12.3% 010 061, 0.81] .
Saremi 2013 -0.97 1.03 11 -0.02 0. 11 132%  -0.95[1.59,-0.31] -

Wizza 2016 -0.06 0.4224 7 0.05 00g02 B 17.0% S0 043, 0.21] -
kanopka 2015 -0.6 0.z 12 03 04 13 176% -0.890[1.14 -0.65] —

Saremi 2016 -0.97 018 10 0z 016 10 183% 117 [1.32,-1.073) =

Total {95% CI) 75 71 100.0% -0.59[1.02,-0.17] .
Heterogeneity, Tau®=0.24, Chi®=52.70, df= 6 (P = 0.00001); F= 89% _52 _51 0 1= é

Test for overall effect Z= 2,73 (P = 0.006)
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Exercise vs Control: Change from baseline HOMA index: sub-analysis by exercise modality

Exercise Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.19.1 Aerobic Exercise vs Control
Almenning 2015 -0.8 0.8373 a 07 143 9 141% -1.50[260,-0400 ——————=———
Stener-Victorin 2009 -0.3 062 5 -04 0.68 B 2289% 010 [F0.61T, 0.81] . .
Saremi 2013 -0.97 1.03 11 -0.02 0.3 11 281% -0.95[1.69,-0.31] —
Konopka 2015 -0.6 0.2 12 0.3 0.4 13 37.8% -0.90[1.145,-0.65] —a—
Subtotal (95% CI) 36 39 100.0% -0.77 [-1.28, -0.26] -

Heterogeneity: Tau®= 0.16; Chi*= 8.46, df= 3 (P = 0.04); F= 65%
Testfor overall effect: £=2.96 (P =0.003)

4.19.2 Resistance Exercise vs Control

Almenning 2015 -0.3 0.3947 g 0.7 1431 9 254% -1.00[1.97,-0.03] -
Wizza 2016 -0.06 0.4224 7 0.05 0.0308 B 36.8%  -011[043 021] —
Saremi 2016 -0.97 018 10 0.2 016 10 381% -1.17 [1.32,-1.02] -

Subtotal (95% CI) 25 25 100.0%  -0.74[-1.58,0.10] el

Heterogeneity: Tau®= 048, Chi®= 34.71, df= 2 (P = 0.00001}; F= 94%
Testfor overall effect Z=1.72 (F=0.08)

4,19.3 Aerobic and Resistance Exercise vs Control

Turan 2015 03 1.347 14 1N 0.4 16 100.0% .
Subtotal (95% CI) 14 16 100.0% 0.
Heterageneity: Mot applicahle

Test for overall effect: Z=0.54 (P =0.59)
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Test for subgroup differences: Chi*= 489, df=2 (P= 0.0, F=59.1%



