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ABSTRACT

Objective: To investigate the effect of diet and/or exercise in overweight or obese pregnant
women on the risk of preeclampsia.

Methods: We performed a systematic review and meta-analysis of randomized controlled trials
examining the effect of diet and/or exercise interventions in overweight and obese pregnant
women on the risk of PE and hypertensive disorders. We completed a literature search through
PubMed, Embase, Cinahl, Web of science, Cochrane CENTRAL Library from their earliest
entries to November 2017 and from references of other systematic reviews. No language
restrictions were applied. Relative risks with random effect were calculated with their 95%
confidence intervals.

Results: There were 23 eligible trials (7,236 participants), including 11 (5,023sparticipants)
investigating the effect of diet and 3 (387 participants) investigating the effe€t of exercise on
risk of preeclampsia, 14 (4,345 participants) investigating the effect of diet, .5 (884 patrticipants)
investigating the effect of exercise and 1 (304 participants) investigatingfthe effect©f diet and
exercise on risk of hypertensive disorders. Most studies were considéred 4o be ‘at low risk of
bias for random sequence allocation and incomplete outcome data but'at high risk of bias
for blinding of participant and personnel. The heterogeneity of the, studiesgon preeclampsia
was low (12 =0%-11%), but the heterogeneity of the studies on hypertensive disorders was
variable (12=0%-53%). In women randomized to diet and/or gXercise, Gempared to expectant
management, there was no significant difference in the4isk of preeclampsia (relative risk
1.01, 95% confidence interval 0.80 to 1.27; p=0.96) orghypertensive disorders of pregnancy
(relative risk 0.87, 95% confidence interval 0.70 to 1406; p=0747). In the intervention group,
compared to expectant management, gestational weightgain was significantly lower (-1.47 kg,
95% confidence interval -1.97 to -0.97; p<0.00004)" Meta-teggression weighted by the size of
the studies showed no significant association between_gestational weight gain and the risk of
preeclampsia or hypertensive disorders (p=0.314 and p=0.124, respectively).

Conclusions: Diet and exercise in overweight er obese pregnant women are beneficial in
reducing gestational weight gain. However, these interventions do not reduce the risk of
preeclampsia or hypertensive disordess of pregnancy.

Key words: Diet), exercise, preeclampsia, hypertensive disorders, obese, overweight,
systematic review, meta‘analysis, randomized controlled trial



Introduction

Obesity has been described as a global pandemic with increasing prevalence in both
developed and developing countries [1]. It is estimated that more than 50% of pregnant women
in Europe are overweight, with a body mass index (BMI) >25 kg/mZ2 or obese with a BMI >30 kg/
m2 [2,3].Increased maternal BMI is associated with substantial increase in adverse pregnancy
outcomes, including development of preeclampsia (PE) and gestational hypertension [4-6].

Diet and/or exercise in pregnancy have the potential to reduce weight gain and therefore the
associated risk of developing PE. Several randomized trials investigating the effect of diet
and/or exercise in reducing gestational weight and adverse pregnancy outcomes have been
conducted; the majority of these trials have shown a beneficial effect on gestational weight gain,
but they reported contradictory results on the effect of reducing the risk of PE. A recent meta-
analysis examining the effect of aerobic exercise in pregnant women irrespective,of their BMI
concluded that this intervention was associated with a 30% reduction in risk"of hypertensive
disorders of pregnancy [7].

This review examines whether diet and/or exercise can prevent PEdn overweight or obese
pregnant women.

Methods

This is a systematic review and meta-analysis of randamizedfControlled trials evaluating the
effect of dietary or exercise interventions in overweight or ebese pregnant women on the risk

of PE. No ethical approval was required. A priori protogol was performed and registered in
PROSPERO (CRD42018086408).

Research strategy

We searched PubMed, Embase, Cinhal, Web of'Science and Cochrane CENTRAL from their
earliest entries to November 2017fusing MeSH terms and keywords (obese, overweight,
obesity, weight gain, lifestyle, diet, exercise, behavioural, nutritional, physical activity,
dietary counselling, dietary, nutrition,\preeclampsia, pre-eclamspia, eclampsia, hypertension,
hypertensive disorders, gestational hypertension, pregnancy induced hypertension, PIH, GH,
SGA, small for gestational’age, macrosomia, LGA, large for gestational age, complication,
gestational weight gain,gestatienal diabetes, pregnancy, pregnant, prenatal, antenatal) and
from references or othier systematic reviews. No language restriction was applied.

Selection of articlés

All citations were examined to identify potentially relevant studies; the abstracts were revised
by two indeépendent reviewers (AS and MSC) who selected eligible studies for full assessment
of the completearticle. Any disagreements were resolved by discussion with a third party (KN).
The inclusion_criteria were randomized controlled trials evaluating the effect of diet and/or
exercise on therisk of PE and hypertensive disorders of pregnancy, as a composite of either
PE or gestational hypertension. Only studies providing results on overweight or obese women
were included.

The trials were classified according to the intervention into: diet alone, exercise alone or a
combination of diet and exercise. Trials in which both diet and exercise were used but the latter
was not structured or was unsupervised with only recommendations for increasing walking or
developing a more active lifestyle were classified into the dietary intervention group.

Outcome measures

The main outcome measure was PE. Secondary outcome measure was hypertensive
disorders of pregnancy. We also examined these outcomes in relation to gestational weight
gain. The definitions for PE, hypertensive disorder of pregnancy and gestational weight gain
varied between studies and we accepted the definition used in each study.



Quality evaluation

PRISMA tool was used to assess the quality of the study and the Cochrane Handbook criteria
were used to assess the risk of bias [8.9].

Statistical analyses

Relative risks (RR) and mean differences were calculated with their 95% confidence intervals
(Cl) using random effects [10]. Subgroup analyses were performed to evaluate the effect
of the type of intervention: diet only, exercise only or diet and exercise together. Meta-
regression weighted by the size of the studies was performed to evaluate the association
of gestational weight gain and the risk of PE and hypertensive disorder. Heterogeneity was
measured using Higgin’s 12 and considered high if over 50% [11,12]. Visual inspection of
funnel plot was performed to evaluate the risk of publication bias [13]. Analyses were carried
out with Review Manager 5.3 software (Nordic Cochrane Center, CochranegGellaboration,
Copenhagen, Denmark) and Stata release 14.0 (StataCorp, College StationgTex).

Results

The literature search identified 4,717 potentially appropriate trials, but only 23 trials (7,236
participants) were considered to be eligible for analysis (Figure 1) hese included 11 trials
(5,023 participants) investigating the effect of diet [14-24]and@ (387 participants) investigating
the effect of exercise [25-27]on risk of PE, 14 (4,345 partiCipants) investigating the effect of
diet [15-21,24,28-32], 5 (884 participants) investigating the effeCt of exercise [26,27,33-35]and
1 (304 participants) investigating the effect of diet and exercise [36] on risk of hypertensive
disorders. Details of individual studies are provided inglable si.

Characteristics of studies

In total, 13 studies included overweightgand obesewomen and 10 studies included only
obese women. The definition of overweight and, obese was BMI of >25 kg/m2 and >30 kg/
m2, respectively. However, in one studytoverweight was defined as BMI >24kg/m?, in two
studies obese was defined as BMI 329 kg/m&and in another study obese was defined as BMI
>28kg/m2. The definition of PE and/ar gestational hypertension were provided in 10 of the 23
studies. Gestational weight gain was provided by 18 studies but the definitions varied from self-
reported weight before pregnancy, measured weight in early pregnancy or at randomization to
measured weight at a prespegified gestational age or the last visit before delivery or at delivery.
Randomization was at <21 weeks’ gestation in 22 studies and at 8-35 weeks in one study. The
primary outcome of thie trials was gestational weight gain in 13 studies, GDM in 3, perinatal
outcome in 2, birth weight'ini2, and 1 each for hypertensive disorder, need for insulin therapy
and time spent undertakingghysical activity at 36 weeks’ gestation.

Most studies were considered to be at low risk of bias for random sequence allocation and
incomplete’outcome data but at high risk for blinding of participant and personnel (Figure 2).
Analysis of thefunnel plots suggests the possibility of publication bias or low methodological
quality of smaller studies because small asymmetry of the right (Figure s1). The heterogeneity
of the studies’'on PE was low (12 =0%-11%), but the heterogeneity of the studies on hypertensive
disorders was variable (12=0%-53%)

Outcome measures

In women randomized to diet and/or exercise, compared to expectant management, there was
no significant difference in the risk of PE (RR 1.01, 95% C1 0.80 to 1.27; p=0.96) or hypertensive
disorders of pregnancy (RR 0.87, 95% CI 0.70 to 1.06; p=0.17) (Figures 3, and s2).

In the intervention group, compared to expectant management, gestational weight gain was
significantly lower (-1.47 kg, 95% CI -1.97 to -0.97; p<0.00001, Figure s3). Meta-regression
weighted by the size of the studies showed no significant association between gestational
weight gain and the risk of PE or hypertensive disorder (p=0.314 and p=0.124, respectively;
Figure s4).



Discussion

Principal findings of this study

This systematic review and meta-analysis of 23 trials on a combined total of 7,236 overweight
or obese pregnant women, demonstrated that diet and/or exercise initiated at <21 weeks’
gestation reduce gestational weight gain but have no effect on the risk of PE or hypertensive
disorders of pregnancy.

Previous studies have reported that the risk of PE increases with both starting BMI and
gestational weight gain [4-6,37-40].It is possible that the observed reduction in gestational
weight gain in overweight or obese women treated with diet and/or exercise was not sufficient
to have an effect on risk of PE. In the meta-regression analysis there was a non-significant
trend between gestational weight gain and risk of PE.

Strengths and limitations of the study

The strengths of this meta-analysis are first, the large number of participahts included, second,
the focus on only overweight and obese women who are at higher risk fof PE ‘compared to
normal BMI women and third, the low heterogeneity across the included studiesfor the primary
outcome.

This meta-analysis has certain limitations. Firstly, the definition’ofithe inteérvention varied across
the trials and we took the pragmatic approach of accepting.the definition used in each study.
Secondly, only one of the included trials was powered to%examine the effect of diet and/
or exercise in reducing the risk of PE; in all other dfialsyPE"was a secondary rather than
primary outcome. An essential element in randomisedgtrialsyis the adherence to the study
intervention and unlike interventions such as supérvised exercise, interventions focused on
diet cannot provide information to allow assegsment of‘the influence of adherence on the
potential beneficial effect of diet on pregnancy Qutcome. Similarly, the extent to which stricter
diets can affect pregnancy outcome remains uncleas:

Comparison with previous studies

Several meta-analyses have been conduéted to evaluate the effect of diet and/or exercise on
adverse pregnancy outcomes but most'of them have included all BMI groups. There were four
meta-analyses that were copfined to overweight or obese women but none of these had PE as
a primary outcome measufejhowever, their results were consistent with our finding that diet
and/or exercise do not_reduce‘the risk of PE [41-44]. The largest of the four previous meta-
analyses was conductéd 7 years'ago and included 10 trials on a combined population of 1,434
participants, which is\considerably lower than the 7,236 participants included in our study [44].

Clinical implications ‘of theé"study

High BMI is"an important risk factor for the development of PE [6]. As demonstrated in this
meta-analysis,the risk of PE is not reduced by diet and/or exercise initiated in the first half of
the index pregnancy.

Recent evidence suggests that an effective approach for reduction in risk of PE is first-trimester
screening by a combination of maternal characteristics, including weight and height, with
previous obstetric history, medical history and biomarkers and treatment of the high-risk group
with aspirin (150 mg/day from the first- to the third-trimester of pregnancy); such intervention
reduced the overall risk of PE by about 30% and the risk of preterm-PE by >60% [45]. Subgroup
analysis of the ASPRE trial demonstrated that there was no evidence of difference in the effect
of aspirin on incidence of preterm-PE in subgroups defined by BMI of <25 and 225 kg/mZ2[46].

There is contradictory evidence concerning the value of metformin in obese women in reducing
the risk of PE. One trial (EMPOWaR) reported that metformin (2.5 g/day from 16-18 weeks’
gestation to delivery) in 449 non-diabetic women with BMI >30 kg/m2 had no significant effect
on gestational weight gain or risk of PE [47]. In contrast, another trial (MOP) reported that
metformin (3.0 g/day from 12-18 weeks’ gestation to delivery) in 400 non-diabetic women with
BMI >35 kg/m2 was associated with significant reduction in gestational weight gain and risk of
PE (odds ratio 0.24, 95% CI 0.10-0.61) [371].



Conclusions

Diet and exercise in overweight or obese pregnant women are beneficial in reducing
gestational weight gain. However, these interventions do not reduce the risk of PE or
hypertensive disorders of pregnancy.
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Figure legends
Figure 1. Flow chart for the systematic review.
Figure 2. Summary of the quality of included studies.

Figure 3. Forest plots of the risk of preeclampsia: comparison between interventions vs. control
groups.

S
»



References

1. Ng M, Fleming T, Robinson M, et al. Global, regional, and national prevalence of overweight
and obesity in children and adults during 1980-2013: a systematic analysis for the Global
Burden of Disease Study 2013. Lancet 2014;384:766-781.

2. Heslehurst N, Rankin J, Wilkinson JR, et al. A nationally representative study of maternal
obesity in England, UK: trends in incidence and demographic inequalities in 619,323 births,
1989-2007. International Journal of Obesity 2010;34:420-428.

3. World Health Organisation, Regional Office for Europe. Data and statistics: The challenge
of obesity - quick statistics. http://www.euro.who.int/en/health-topics/noncommunicable-
diseases/obesity/data-and-statistics. Accessed on 28/01/18.

4. Syngelaki A, Bredaki FE, Vaikousi E, et al. Body mass index at 11-13 wegkKs' gestation and
pregnancy complications. Fetal Diagn Ther 2011;30:250-265.

5. Sebire NJ, Jolly M, Harris JP, et al. Maternal obesity and pregnangy oéitcome: a study of
287,213 pregnancies in London. Int J Obes Relat Metab Disord. 2001;28:1175-1182.

6. Wright D, Syngelaki A, Akolekar R, et al. Competing_risks “model in screening for
preeclampsia by maternal characteristics and medical ghistery. Am J Obstet Gynecol
2015;213:62.e1-62.e10.

7. Magro-Malosso ER, Saccone G, Di Tommaso M, et'al. Exercise during pregnancy and risk
of gestational hypertensive disorders: a systematic feview and meta-analysis. Acta Obstet
Gynecol Scand 2017;96:921-931.

8. Liberati A, Altman DG, Tetzlaff J, et al. The)PRISMA statement for reporting systematic
reviews and meta-analyses of studies thatfevaluatesh€alth care interventions: explanation and
elaboration. PLoS Med 2009;6:¢1000100.

9. Cochrane Handbook for SystematieaReviews of Interventions In: Higgins J, Green S, eds:
The Cochrane Collaboration; 2011: hitp#//fandbook.cochrane.org/.

10. DerSimonian R, LairdgN. Meta-Analysis in Clinical Trials. Controlled Clinical Trials.
1986;7:177-188.

11. Higgins JP, Thompson,SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-
analyses. BMJ 2003,;327:557-60.

12. Huedo-Medina TBy Sanchez-Meca J, Marin-Martinez F, Botella J. Assessing heterogeneity
in meta-analysis: Q statistic or 12 index? Psychol Methods 2006;11:193-206.

13. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a
simple, graphical test. BMJ 1997;315:629-34.

14. Rae A, Bond D, Evans S, et al. A randomised controlled trial of dietary energy restriction
in the management of obese women with gestational diabetes. Aust N Z J Obstet Gynaecol
2000;40:416-422.

15. Polley BA, Wing RR, Sims CJ. Randomized controlled trial to prevent excessive weight
gain in pregnant women. Int J Obes Relat Metab Disord 2002;26:1494-1502.

16. Wolff S, Legarth J, Vangsgaard K, et al. A randomized trial of the effects of dietary
counseling on gestational weight gain and glucose metabolism in obese pregnant women. Int
J Obes (Lond) 2008;32:495-501.

17. Thornton YS, Smarkola C, Kopacz SM, et al. Perinatal outcomes in nutritionally monitored
obese pregnant women: a randomized clinical trial. J Natl Med Assoc 2009;101:569-577.



18. Guelinckx |, Devlieger R, Mullie P, et al. Effect of lifestyle intervention on dietary habits,
physical activity, and gestational weight gain in obese pregnant women: a randomized
controlled trial. Am J Clin Nutr 2010;91:373-380.

19. Phelan S, Phipps MG, Abrams B, et al. Randomized ftrial of a behavioral intervention
to prevent excessive gestational weight gain: the Fit for Delivery Study. Am J Clin Nutr
2011;93:772-779.

20. Bogaerts AF, Devlieger R, Nuyts E, et al. Effects of lifestyle intervention in obese pregnant
women on gestational weight gain and mental health: a randomized controlled trial. Int J Obes
(Lond) 2013;37:814-821.

21. Dodd JM, Newman A, Moran LJ, et al. The effect of antenatal dietary and lifestyle advice
for women who are overweight or obese on emotional well-being: the LIMIT randomized trial.
Acta Obstet Gynecol Scand 2016;95:309-318.

22. Renault KM, Ngrgaard K, Nilas L, et al. The Treatment of Obese Pregnant Women (TOP)
study: a randomized controlled trial of the effect of physical activity intefventioh,assessed by
pedometer with or without dietary intervention in obese pregnant womeh. AntJ Obstet Gynecol
2014;210:134.e1-9.

23. Poston L, Bell R, Croker H, et al. Effect of a behavioural intervention in obese pregnant
women (the UPBEAT study): a multicentre, randomised goéntrolled trial. Lancet Diabetes
Endocrinol 2015;3:767-777.

24. Peccei A, Blake-Lamb T, Rahilly D, et al. Intensive Rrenatal Nutrition Counseling
in a Community Health Setting: A Randomized, ,Controlled Trial. Obstet Gynecol.
2017;130:423-432.

25. Seneviratne SN, Jiang Y, Derraik J, et al. Effects of antenatal exercise in overweight and
obese pregnant women on maternal andgperinatalzetitcomes: a randomised controlled trial.
BJOG 2016;123:588-597.

26. Bisson M, Alméras N, DufresnésSS, etwal A 12-Week Exercise Program for Pregnant
Women with Obesity to Improve PhysicalActivity Levels: An Open Randomised Preliminary
Study. PLoS One 2015;10:e0137742!

27. Wang C, Wei Y, Zhang X, et al. A randomized clinical trial of exercise during pregnancy
to prevent gestational diabetesymellitus and improve pregnancy outcome in overweight and
obese pregnant women. Am J Obstet Gynecol 2017;216:340-351.

28. Vesco KK, Karanja N, King JC, et al. Efficacy of a group-based dietary intervention for
limiting gestational weight gain among obese women: a randomized trial. Obesity (Silver
Spring) 2014;22:1989:1996.

29. Petrella E, Malavolti M, Bertarini V, et al. Gestational weight gain in overweight and obese
women enrolledlin a healthy lifestyle and eating habits program. J Matern Fetal Neonatal Med
2014;27:1348-1352.

30. McCarthy EA, Walker SP, Ugoni A, et al. Self-weighing and simple dietary advice for
overweight and obese pregnant women to reduce obstetric complications without impact on
quality of life: a randomised controlled trial. BJOG 2016;123:965-973.

31. Bruno R, Petrella E, Bertarini V, et al. Adherence to a lifestyle programme in overweight/
obese pregnant women and effect on gestational diabetes mellitus: a randomized controlled
trial. Matern Child Nutr 2017;13(3).

32. Peaceman AM, Kwasny MJ, Gernhofer N, et al. MOMFIT: A randomized clinical trial of an
intervention to prevent excess gestational weight gain in overweight and obese women. Am J
Obstet Gynecol 2017;216:S2-S3.



33. Ruiz JR, Perales M, Pelaez M, et al. Supervised exercise-based intervention to
prevent excessive gestational weight gain: a randomized controlled trial. Mayo Clin Proc
2013;88:1388-1397.

34. Garnaes KK, Mgrkved S, Salvesen d, et al. Exercise Training and Weight Gain
in Obese Pregnant Women: A Randomized Controlled Trial (ETIP Trial). PLoS Med
2016:26;13:e1002079.

35. Barakat R, Pelaez M, Cordero Y, et al. Exercise during pregnancy protects
against hypertension and macrosomia: randomized clinical trial. Am J Obstet Gynecol
2016;214:649.e1-8.

36. Vinter CA, Jensen DM, Ovesen P, et al. The LiP (Lifestyle in Pregnancy) study: a
randomized controlled trial of lifestyle intervention in 360 obese pregnant women. Diabetes
Care 2011;34:2502-2507.

37. Syngelaki A, Nicolaides KH, Balani J, et al. Metformin versus Placebg, in'©beselPregnant
Women without Diabetes Mellitus. N Engl J Med 2016;374:434-443.

38. Kiel DW, Dodson EA, Artal R, et al. Gestational weight gain apd pregnan€y outcomes in
obese women: how much is enough? Obstet Gynecol 2007;110:482-758.

39. Truong YN, Yee LM, Caughey AB, et al. Weight gain ingpregnancy: does the Institute of
Medicine have it right? Am J Obstet Gynecol 2015;212:362.e1-8.

40. Barton JR, Joy SD, Rhea DJ, et al. The influegfce of gestational weight gain on the
development of gestational hypertension in obese women. AmyJ Perinatol 2015;32:615-620.

41. Ho LC, Saunders KA, Owen DJ, et al. Are antenatal’'weight management interventions
effective in preventing pre-eclampsia? Systematic Feview of randomised control trials.
Pregnancy Hypertens 2012;2:341-349.

42. Dodd JM, Grivell RM, Crowther CA, etal. Antenatal interventions for overweight or obese
pregnant women: a systematic reviéwyof randomised trials. BJOG 2010;117:1316-1326.

43. Sui Z, Grivell RM, Dodd JM. Antenatal exercise to improve outcomes in overweight or
obese women: A systematicsfeview. Acta Obstet Gynecol Scand 2012;91:538-545.

44. Tanentsapf |, Heitmann BLEjAdegboye AR. Systematic review of clinical trials on dietary
interventions to prevént excessive weight gain during pregnancy among normal weight,
overweight and obese women. BMC Pregnancy Childbirth 2011;11:81.

45. Rolnik DL, WrightyD,“Poon LC, et al. Aspirin versus placebo in pregnancies at high risk for
preterm preeclampsia} N Engl J Med 2017;377:613-622.

46. Poon LC, Wright D, Rolnik DL, et al. Aspirin for Evidence-Based Preeclampsia Prevention
trial: effect of aspirin in prevention of preterm preeclampsia in subgroups of women
according to their characteristics and medical and obstetrical history. Am J Obstet Gynecol
2017;217:585.e1-585.e5.

47. Chiswick C, Reynolds RM, Denison F, et al. Effect of metformin on maternal and fetal
outcomes in obese pregnant women (EMPOWaR): a randomised, double-blind, placebo-
controlled trial. Lancet Diabetes Endocrinol 2015;3:778-786.



Figure1

Potentially appropriate trials from the electronic
search (n=4,717) to November 2017

v

Potentially appropriate trials to be included in the
meta-analysis (n=449)

| Full trials eval

luated (n=95)

v

Excluded (n=4,268):

+ Personal communication, duplicate publication
+ Not randomized study

+ Allocation concealment inadequate

* Relevant outcome not provided

+ Other reasons

Excluded (n=354):
« Same population than other included study
+ Other study design

+ Other treatment

* Relevant outcome not provided

+ Body mass index not reported or <25 kg/|

Excluded (n=71)
* Relevant outcome not provid
» Body mass index <25 kg/

| Studies included in

the analysis (n=23)

2




Figure 2

Other bias

Selective reporting

Incomplete outcome data

Blinding of cutcome assessment
Blinding of participant and personnel

Allocation concealment

Random sequence allocation

20% 40% 60% 80% 100%

2

m Low
m Unclear

m High




Figure 3

Intervention Control . Risk Ratio
Study il il Weight M.H, Random, 95% CI
Diet
Rae 2000 12166 13/58 10.7% 0.81[0.40, 1.63] —
Polley 2002 2727 3122 1.8% 0.54 [0.10, 2.97] R
Wolff 2008 0/23 1027 0.5% 0.39[0.02, 9.11]
Thornton 2009 7/116 1/116 6.3% 0.64 [0.26, 1.58] —
Guelinckx 2010 2742 1143 0.9% 2.06 [0.19, 21.74]
Phelan 2011 17181 11186 1.64 [0.82, 3.29] I
Bogaerts 2012 2/76 4163 1.9% 0.41[0.08, 2.19] —
Dodd 2014 56/ 1080 §3/1073 39.3% 1.05 [0.73, 151] .
Renault 2014 2/130 3/134 17% 0.69 [0.12. 4.05] I
Poston 2015 27/753 271762 19.2% 1.00 [0.59, 1.69] —
Peccei 2017 47168 0/87 0.6% 4.69 [0.26. 86.06] —
Subtotal 131 /2562 127 /2461 93.9% 1.00 [0.79, 1.27] L 3

Test for overall effect: Z =0.01 (P = 0.99); Heterogeneity: F= 0%

Exercise

Seneviratne 2015

Bisson 2015
Wang 2017

Subtotal

1137 1437
0/24 0/24
8/132 71133
9/193 8/194

0.7%

5.4%
6.1%

Test for overall effect: Z =0.26 (P =0.79) : Heterogeneity: 1* = 0%

Total

140 /2755

135 /2655

100.0%

Test for overall effect: Z =0.06 (P = 0.96); Heterogeneity: F= 0%

2

1.00 [0.06, 15 40]
Not estimable
1.15[0.43, 3.08]

1.13 [0.45, 2.86]

1.01 [0.80, 1.27]




