Supplemental Material S1: References identified during preliminary scoping

29 primary studies and 4 systematic reviews were identified.”?



Supplemental Material S2: Full electronic search strategies

# Search String Hits Comment
PUBMED (https://pubmed.ncbi.nim.nih.gov/advanced)/)

#1 | Pregnancy [Mesh] OR pregnan* [tiab] OR gestation* [tiab] OR 1,127,0
prenatal [tiab] OR antenatal [tiab]) 31

#2 | ("Prenatal Nutritional Physiological Phenomena" [Mesh] OR energy | 1,419,4
intake [Mesh] OR energy intake [tiab] OR energy requirement* [tiab] | 05
OR calori* [tiab] OR kilojoule* [tiab] OR kcal [tiab] OR food* [tiab]

OR nutrition* [tiab] OR nutritional requirements [Mesh] OR eating
[Mesh] OR eating [tiab] OR diet [Mesh] OR diet* [tiab])
#3 [ (weight gain [Mesh] OR weight gain* [tiab] OR weight increase* 115,827
[tiab] OR weight change* [tiab] OR gestational weight gain [Mesh]
OR gestational weight gain* [tiab] OR gwg [tiab] OR fat mass [tiab])
#4 | Animals [Mesh] NOT Humans [Mesh] 4,816,7
76

#5 [ #1 AND #2 AND #3 6,545

#6 [ #5 NOT #4 4,162

#7 | Review” [ti] OR meta-analysis [ti] OR comment* [ti] OR review [pt] 4,010,0
OR systematic review [pt] OR meta-analysis [pt] OR comment [pt] 35
OR systematic review [Filter] OR meta-analysis [Filter]

#8 | #6 NOT #7 3,359

Web of Science (http://apps.webofknowledge.com/WOS_AdvancedSearch_input.do?
SID=C2cL6kxjcFWVmrFNACI&product=WOS&search_mode=AdvancedSearch)

#1 | TS = (pregnan* OR gestation* OR prenatal OR antenatal) 680,711

#2 | TS = ("energy intake" OR "energy requirement™ OR calori* OR 2,189,3
kilojoule* OR kcal OR food* OR nutrition* OR eating OR diet*) 42

#3 [ TS = ("weight gain*" OR "weight increase*" OR "weight change™" 130,189
OR "gestational weight gain*" OR gwg OR "fat mass")

#4 | (Tl = animal* OR AK = animal* OR KP= animal* OR Tl = mouse OR | 2,471,0
AK = mouse OR KP = mouse OR SU= veterinary sciences OR SU= | 10
zoology) NOT (Tl = human* OR AK = human* OR KP= human* OR
Tl =wom?n OR AK = wom?n OR KP = wom?n OR SU=0Obstetrics &
Gynecology)

#5 [ #1 AND #2 AND #3 5,820

#6 | #5 NOT #4 5,163




#7 | (TI= review® OR AK= review* OR KP= review* OR TI= systematic 1,043,6
review OR AK= systematic review OR KP= systematic review OR 97
Tl= "meta-analysis" OR AK= “meta-analysis” OR KP= “meta-
analysis” OR Tl=comment* OR AK= comment* OR KP=
comment®)

#8 | #6 NOT #7 4,896

PubAg (https://pubag.nal.usda.gov/advanced)

#1 [ All fields: pregnancy OR gestation OR prenatal OR antenatal 21,361 No Mesh
terms in
PubAg.
No
truncation

#2 | All fields: "energy intake" OR "energy requirement" OR calorie OR 528,642
Kilojoule OR Kcal OR food OR Nutrition OR Eating OR diet

#3 [ All fields: “weight gain” OR “weight increase” OR “weight change” 21,733
OR “gestational weight gain” OR gwg OR “fat mass”

#4 | #1 AND #2 AND #3 955 Excluding
animal
studies or
reviews
not
feasible

EMBASE (https://www.embase.com/#advancedSearch/default)

# Search String Hits Comment

#1 | (‘pregnancy'/de OR 'first trimester pregnancy'/de OR 'second 1,239,6
trimester pregnancy'/de OR 'third trimester pregnancy'/de OR 90
pregnan®:ti,ab,kw OR gestation*:ti,ab,kw OR prenatal:ti,ab,kw OR
antenatal:ti,ab,kw)

#2 | (‘'maternal nutrition'/de OR 'caloric intake'/de OR “energy 3,181,8 | Quotation
intake™:ti,ab,kw OR “energy requirement*”:ti,ab,kw OR 05 marks
calori*:ti,ab,kw OR kilojoule*:ti,ab,kw OR kcal:ti,ab,kw OR needed
food*:ti,ab,kw OR 'nutrition'/exp OR 'nutritional requirement’/de OR for
nutrition*:ti,ab,kw OR 'eating'/de OR eating:ti,ab,kw OR 'diet'/exp phrase
OR diet*:ti,ab,kw) searching

#3 | ('body weight gain'/exp OR “weight gain*”:ti,ab,kw OR “weight 195,314
increase*”:ti,ab,kw OR “weight change*”:ti,ab,kw OR 'gestational
weight gain'/exp OR “gestational weight gain*”:ti,ab,kw OR
gwg:ti,ab,kw OR “fat mass”:ti,ab,kw)

#4 | 'Animals'/exp NOT 'Humans'/exp 5,841,6

71
#5 | review:ti OR 'meta-analysis':ti OR comment*:ti OR review:it OR 3,376,7
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'systematic review':it OR 'meta analysis"it OR comment:it OR 98
'systematic review'/exp OR 'meta analysis topic'/exp

#6 | #1 AND #2 AND #3 11,494

#7 | #6 NOT #4 8,239

#8 | #7 NOT #5 6,953

CENTRAL (https://www.cochranelibrary.com/advanced-search?q=*&t=6)

#1 | Mesh descriptor: [Pregnancy] this term only OR pregnan*:ti,ab,kw 78,186
OR gestation*:ti,ab,kw OR
prenatal:ti,ab,kw OR antenatal:ti,ab,kw

#2 | Mesh descriptor: [Prenatal Nutritional Physiological Phenomenal]
explode all trees OR Mesh descriptor: [Energy intake] this term only
OR Mesh descriptor: [Nutritional requirements] this term only OR 151,283 | No
Mesh descriptor: [Eating] this terms only OR Mesh descriptor [Diet] quotation
explode all trees OR "energy intake":ti,ab,kw OR energy marks
requirement*:ti,ab,kw OR calori*:ti,ab,kw OR kilojoule*:ti,ab,kw OR when
kcal:ti,ab,kw OR food*:ti,ab,kw OR nutrition*:ti,ab,kw OR truncating
eating:ti,ab,kw OR diet*:ti,ab,kw

#3 | Mesh descriptor: [Weight gain] explode all trees OR Mesh 75,710
descriptor: [gestational weight gain] explode all trees OR weight
gain*:ti,ab,kw OR weight increase*:ti,ab,kw OR weight
change™:ti,ab,kw OR gestational weight gain*:ti,ab,kw OR
gwg:ti,ab,kw OR fat mass:ti,ab,kw

#4 | Animal:tikw NOT humans: ti,kw 6,908

#5 [ #1 AND #2 AND #3 3,113

#6 [ #5 NOT #4 3,077

#7 | Select “Trials” tab 2,924

CINAHL (http://web.a.ebscohost.com/ehost/search/advanced?
vid=0&sid=ad1e25cd-979d-46cf-b072-40dacba42676%40sessionmgr4006)

#1 | ((MH "Pregnancy") OR (Tl pregnan* OR AB pregnan*) OR (Tl 280,334
gestation* OR AB gestation*) OR
(TI prenatal OR AB prenatal) OR (T| antenatal OR AB antenatal))

#2 | ((MH "Maternal Nutritional Physiology+") OR (MH "Prenatal 381,266 | Truncatio
Nutritional Physiology") OR (MH "energy intake") OR Tl “energy n and
intake” OR AB “energy intake” OR TI energy requirement* OR AB quotation
energy requirement* OR TI calori* OR AB calori* OR Tl kilojoule* marks
OR AB kilojoule* OR Tl kcal OR AB kcal OR Tl food* OR AB food* don’t mix
OR (MH "nutritional requirements") OR (MH “nutrition”) OR Tl in
nutrition* OR AB nutrition* OR (MH "Eating Behavior+") OR Tl CINAHL
eating OR AB eating OR (MH "diet+") OR TI diet* OR AB diet*)

#3 | ((MH "Weight Gain+") OR Tl weight gain* OR AB weight gain* OR 134,382

Tl weight increase* OR AB weight increase* OR Tl weight change*
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OR AB weight change* OR (MH "Gestational Weight Gain") OR Tl
gestational weight gain®* OR AB gestational weight gain* OR Tl gwg
OR AB gwg OR TI “fat mass” OR AB “fat mass”)

#4 | (MH "Animals+" OR Tl animal* OR SU animal*) NOT (MH "Humans" | 190,409
OR Tl human* OR SU human®)
#5 [ (TI Review® OR Tl "meta-analysis" OR TlI comment* OR PT review [ 959,562
OR PT "systematic review" OR PT "meta-analysis" OR PT
comment*)
#6 | #1 AND #2 AND #3 3,816
#7 | #6 NOT #4 3,497
#8 | #7 NOT #5 2,871

All searches conducted between 04/23/2021 and 04/26/2021 by Sophie Michel.




Supplemental Material S3

PECOS' Selection Criteria

Population Pregnant women with singleton
pregnancies, pre-pregnancy BMI category
reported

Exposure El and PA reported as a continuous
variable, for at least two time points

Comparison Exposure and outcome data reported
separately for at least two study groups

Outcome GWG (reported as a continuous variable)

Study design Randomized controlled trials

Setting All settings and geographic locations were
considered

Timeframe No criteria regarding the study period or
publication date were used

Languages No restrictions

Note:

1 PECOS: Population, Exposure, Comparison, Outcome, and Study design

Abbreviations: PA: Physical activity, El: energy intake, GWG: gestational weight gain



Supplemental Material S4

Table of Cochrane’s ROB 2 tool domains modified using ROBINS-E tool components

Risk of bias domain Modification Explanation

Randomization process No N/A

Timing of participant

|dent|_f|cat|on/ No N/A

recruitment (cluster-

RCTs only)

Measurement of the Replaces “Domain 2: Deviations from

exposure Y the intended interventions (effect of

es . .

assignment to/ adhering to
intervention)”

Measurement of the

outcome No N/A

Missing data Modified to include assessments of

Yes both missing outcome and missing

exposure data

rseelgftg%nrggme Modified to probe selection of results

P Yes based on both different outcome and

exposure assessment methods.

Overall risk of bias No N/A




Supplemental Material S5: Statistical analyses

Data preparation

Prior to meta-analysis, standard deviations were derived from 95% Cls, as needed.* Where
only medians for PA were reported, means were estimated using the method for unknown

non-normal distributions.®

Raw mean change (RMC) in El and standardized mean change (SMC) in PA during
pregnancy and corresponding variances were estimated using the raw mean values and
variances in each study group at the earliest (T1) and latest assessed time points (T2), and
combined with correlation coefficients applied to these repeated measurements, (0.60 and
0.48 were used for El, and 0.75 and 0.76 were used for PA) based on studies for which we
had access to the required data,***” and previous meta-analyses.'? However, we conducted

sensitivity analyses testing various different correlation coefficients ranging from 0.35 to 0.76.

Assumptions

To test the assumptions of linear mixed models regarding linearity and the distribution of
errors, histograms and Q-Q plots were used to assess the distribution of residuals, and the

dose levels vs. the de-correlated residuals were plotted. >4

Data analysis: Main analyses: Association of El and PA with GWG

Dose-response meta-analysis can be used to pool dose-response associations from
aggregate data of multiple studies, where estimates are reported for different dose levels,
using one common referent group.*' Greenland and Longnecker developed an approach for
modeling linear trends from aggregate dose-response data using generalized least-square
regression, while back-estimating the covariance between the outcomes at different dose
levels, as different dose levels from one study are correlated due to the common referent
group.*? Berlin et al. proposed a meta-analysis method that applies a random effect

regression model to multiple dose-response studies.*



Crippa et al. further developed these methods for differences of means of continuous
outcomes,* and also an extension of the one-stage approach that allows for the estimation
of models with additional parameters beyond those involved in simple linear models, even
when some included studies do not report the necessary number of non-referent
observations, described further below.*® The dosresmeta package and publication of worked

examples make dose-response meta-analyses accessible to a wide range of users.3®444

For all studies, the lowest “dose” level (i.e., the largest decrease or smallest increase in

EI/PA from early pregnancy) was treated as the referent group.

The method of maximum likelihood (ML) was used to estimate the random-effects model,
which allows for goodness-of-fit comparisons of different models using the Akaike

information criterion (AIC).%4
Adjusting cluster-RCT sample sizes in sensitivity analyses:
Sample sizes of cluster-RCTs were adjusted using the formula:*®

N
1+(M—1)*xICC

N is the original sample size; M is the average cluster size; and ICC is the intraclass
correlation coefficient. The ICC was obtained for each study, if reported, and otherwise
borrowed from another study.*® We used the ICC from the study reporting the largest ICC,*

and sensitivity analyses using the ICC from another study were undertaken.*



Supplemental Material S6: Individual risk of bias assessment results

cluster-
randomized
trial

Guelinckx,
I., etal.,
2010

Luoto, R., et
al., 2011

Hui, A. L., et
al., 2012

Rauh, K., et
al., 2013

Dodd, J. M.,
et al., 2014

Hui, A. L., et
al., 2014

Jing et al.,
2015

Poston, L.,
et al., 2015

Asci et al.,
2016

Smith, K., et
al., 2016

Chan et al.,
2018

Downs et
al., 2021

Buckingham-
Schutt et al.,
2019

Phelan et
al.,
2018+2019

Dodd et al.,
2019

Gunther et
al., 2019

Haijian et
al., 2020

Ding B et
al., 2020

Huang et al.,
2020

Ferrara, A.,
et al., 2020

Liuet al.,
2021

Risk of bias arising from
the randomization
process

low

low

low

low

Risk of bias arising from
the timing of identification
or recruitment of
participants in a cluster-
randomized trial

low

high

low

low

Risk of bias in
measurement of the
exposure

high

some
concerns

high

high

Risk of bias in
measurement of the
outcome

low

low

low

low

Risk of bias due to
missing data

high

high

some
concerns

low

Risk of bias in selection of
the reported result

low

low

low

low

Overall risk of bias

high

high

high

high

individual
randomized
trial

Risk of bias arising from
the randomization
process

low

low

low

low

low

low

low

low

low

low

low

Risk of bias in
measurement of the
exposure

some
concerns

some
concerns

high

some
concerns

high

high

some
concerns

low

some
concerns

some
concerns

low

some
concerns

high

some
concerns

some
concerns

low

Risk of bias in
measurement of the
outcome

low

low

low

low

low

low

low

low

low

low

low

low

low

low

Missing data

high

high

some
concerns

high

some
concerns

high

high

some
concerns

some
concerns

low

low

high

some
concerns

high

Risk of bias in selection of
the reported result

low

low

low

low

low

low

low

low

low

low

low

low

low

low

low

Overall risk of bias

high

high

high

some
concerns

high

high

some
concerns

high

high

some
concerns

some
concerns

some
concerns

high

some
concerns

high

some
concerns

high
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Supplemental Material S7: Sensitivity analyses of descriptive results

Descriptive
analyses of
changes in El

Different correlation

coefficients for estimating

variance of RMC:

1 (original): 132 kcal, 95% CI: 54 to 209 kcal, I°=
100%

2: 132 kcal, 95% Cl: 55 to 209 kcal, 1°= 100%
3: 132 kcal, 95% Cl: 55 to 209 kcal, I*= 100%

4: 132 kcal, 95% Cl: 54 to 210 kcal, I°= 100%

10% Missing data

Studies with less than 10% missing data: 96
kcal, 95% ClI: -16 to 209 kcal, 1°= 100%

Studies with more than 10% missing data: 144
kcal, 95% CI: 46 to 241 kcal, I°= 100%

20% Missing data

Studies with less than 20% missing data: 171
kcal, 95% ClI: 57 to 285 kcal, I*= 100%

Studies with more than 20% missing data: 71
kcal, 95% CI: -9 to 151 kcal, 1= 100%

Risk of bias

High risk of bias: 159 kcal, 95% CI: -27 to 344
kcal, I>= 100%

Low risk of bias: 111 kcal, 95% CI: 58 to 165
kcal, I’= 100%

Timing of dietary
assessment

Excluding two studies that only reported
changes in El to mid-pregnancy (< = 24
GW):51,52

118 kcal/day, 95% CI: 37 to 199 kcal/ day

Excluding two studies that did not report until
exactly when El was assessed: **

123 kcal/day, 95% CI: 31 to 216 kcal/day.

Descriptive
analyses of
changes in PA

Different correlation

coefficients for estimating

SMCC:

1: (original): -0.11 SMCC/day, 95% CI: -0.233 to
0.12, I’=100%

2:-0.06 SMCC/day, 95% CI: -0.26 to 0.14, I>=
100%

3:-0.11 SMCC/day, 95% CI: -0.30 to 0.07, I>=
100%
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4:-0.07 SMCC/day, 95% CI: -0.22 to 0.08, I°=
100%

Studies with less than 10% missing: -0.01
SMCC/day (95% CI: -0.55 to 0.53, 1= 100%)
10% missing data
Studies with more than 10% missing: -0.14
SMCC/day (95% CI: -0.38 to 0.10, I>= 100%)

Studies with less than 20% missing: 0.05
SMCC/day (95% CI: -0.30 to 0.39, 1= 100%)
20% missing data
Studies with more than 20% missing: -0.31
SMCC/day (95% CI: -0.52 to -0.10, 1= 100%)

High risk of bias: -0.16 SMCC/day (95% CI:
-0.44 10 0.12, 1>=100%

Risk of bias

Low risk of bias: -0.02 SMCC/day (95% CI:
-0.42 t0 0.39, I*= 100%)

Excluding two studies that only reported
changes in PA to mid-pregnancy (< = 24
GW)51’52:

- % Cl: -
Timing of PA assessment 0.12 SMCC/day, 95% CI: -0.37 to 0.13.

Excluding two studies that did not report until
exactly when PA was assessed

-0.14 kcal/day, 95% Cl: -0.42 to 0.14.%3%

Adjusting the sample sizes of cluster-RCT study
groups using the ICC from the study reporting
the largest ICC*:

11.97 kg, 95% CI: 11.03 to 12.91 kg.

Addressing cluster-RCTs | Using the ICC from another study®:

Descriptive 11.99 kg, 95% CI: 11.04 to 12.93 kg.
analyses of total
GWG Excluding cluster-RCTs:

11.37 kg, 95% CI: 10.42 to 12.32.

Excluding one study that only reported GWG to
Timing of GWG mid-pregnancy (24 GW)*":

assessment
12.13 kg, 95% CI: 11.17 to 13.09 kg.
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Supplemental Material S8: Forest plot of changes in PA (SMCC/day)

Study Cluster Total Mean SD Mean MRAW 95%—C1 Weight

Gunther et al_, 2019, C
Glnther et al_, 2019, |

Poston et al., 2015, C

Poston et al, 2015, |

Dodd etal, 2014, C

Dodd et al, 2014, 1

Rauhetal, 2013, C

Rauh et al, 2013, |

Guelinckx et al., 2010, C
Guelinckx et al., 2010, | (active)

908 -0.63 0.04 -0.63 [-0.63;-0.62] 24%
906 -0.48 0.04 -0.48 [-0.49; -0.48] 2.4%
588 0.10 0.04 0.10 [010; 0.11] 24%
559 024 004 024 [024; 0.24] 24%
950 -0.62 0.04 : -0.62 [-0.62;-0.62] 24%
974 -0.57 003 -0.57 [-0.58; -0.57] 2.4%
55 -048 0.14 : -048 [-0.52;-045] 24%
118 -0.45 0.10 -0.45 [-046;-043] 24%
43 -0.77 017 -0.77 [-0.82;-0.72] 1.7%
42 -0.37 0.16 : -0.37 [-041;-0.32] 1.7%

WD 0000 0000 == O @ NN N e fa Q00 R R = =
w
=

Guelinckx et al., 2010, | (passive) -0.12 0.16 ; -0.12 [-0.17;-0.06] 1.7%
Lucto et al., 2011, C 155 -0.75 0.09 -0.75 [-0.76,-0.73]  2.4%
Luoto et al., 2011, | 179 -0.58 0.08 -0.58 [-0.59; -0.57] 2.4%
Hui etal., 2012, C 84 -0.35 0.11 ; -0.35 [-0.37,-0.33] 2.4%
Hui etal., 2012, | 95 0.71 0.1 071 [069; 0.74] 2.4%
Hui etal., 2014, C (BMI <= 24.9) 27 -0.62 0.20 -0.62 [-0.70; -0.54]  1.4%
Hui etal., 2014, C (BMI == 25) 29 -0.34 0.19 -0.34 [-0.41;-0.27] 1.4%
Hui et al., 2014, | (BMI >= 25) 27 0.00 0.19 0.00 [-0.07; 0.07] 1.4%
Hui etal., 2014, | (BMI <= 24.9) 30 0.77 0.20 077 [0.70; 0.84] 1.4%
Jing et al., 2015, | 115 -0.03 0.09 -0.03 [-0.05;-0.01] 2.4%
Jing etal,, 2015, C 106 0.10 0.10 010 [008; 0.12] 2.4%
Ascietal., 2016, C 10 45 066 0.16 066 [061; 0.71] 2.4%
Asci et al., 2016, | 10 45 182024 182 [175; 1.90] 2.3%
Smith et al., 2016, C 11 19 -1.07 028 = -1.07 [-1.19; -0.94]  2.3%
smith et al., 2016, | 11 19 -052 024 = -0.52 [-0.63; -0.42] 2.4%
Chan et al., 2018, | 12 67 -0.21 D.12 -0.21 [-0.24; -0.18]  2.4%
Chan et al., 2018, C 12 69 025 0.12 025 [022; 0.28] 2.4%
Buckingham-Schutt et al., 2019, C 13 24 -0.32 0.20 -0.32 [-0.40; -0.24] 2.4%
Buckingham-Schutt et al., 2019, | 13 23 029 021 039 [0.30; 0.47] 2.3%
Phelan et al., 2018, C 14 128 -0.33 0.09 -0.33 [-0.35,-0.32] 2.4%
Phelan et al., 2018, | 14 129 -0.31 0.09 : -0.31 [-0.32,-0.29] 2.4%
Dodd et al., 2019, C 15 313 -0.62 D.06 -0.62 [-0.62; -0.61] 2.4%
Dodd et al., 2019, | 15 316 -0.59 0.06 -0.59 [-0.60;-0.59] 2.4%
Haijian et al., 2020, C 16 33 -0.68 0.19 -0.68 [-0.74; -0.61] 2.4%
Haijian et al., 2020, | 16 33 -0.09 0.17 -0.09 [-0.15,-0.03] 2.4%
Ding et al., 2020, C 17 111 102 0.12 1.02 [099; 1.04] 2.4%
Ding et al., 2020, | 17 104 153 0.14 153 [1.50; 1.56] 2.4%
Huang et al., 2020, C 18 18 -0.33 023 B -0.33 [-0.43;-0.22] 2.3%
Huang et al., 2020, | 18 20 026 022 026 [0417; 0.36] 2.3%
Ferrara et al., 2020, | 19 171 002 0.08 002 [001; 0.03] 2.4%
Ferrara et al., 2020, C 19 183 0.05 0.07 : 005 [0.04; 0.06] 2.4%
Downs et al., 2021, C 20 14 -0.20 0.25 - -0.20 [-0.33;-0.07] 2.3%
Downs et al., 2021, | 20 13 0.06 0.26 —_— 0.06 [-0.08; 0.20] 2.3%
Liu etal,, 2021, C 21 83 -0.44 0.11 -0.44 [-0.47;-042] 2.4%
Liu etal., 2021, | 21 84 -0.07 0.11 _ -0.07 [-0.09; -0.05] 2.4%
Random effects model 8091 — -0.11 [-0.33; 0.12] 100.0%

Heterogeneity: /2 = 100% [100%; 100%] FrTr T 11
-1-05 0 05 1 15

Figure. Pooled change in PA (SMCC) across studies (per day), accounting for clustering of
study groups within studies (2-4 groups per study) via three-level meta-analysis.
Abbreviations: Cl: confidence interval, SD: standard deviation, SMC: standardized mean

change
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Supplemental Material S9: Assumptions testing for DRMA, which lead to the exclusion of one
study from the main analyses.*®

DRMA of change in El and total GWG:

Histogram of gof$tdata$tresiduals
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Figure 3: De-correlated residuals vs. exposure plot
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DRMA of change in PA and total GWG:

Histogram of gof$tdata$tresiduals
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Figure 4: Histogram of residuals

4
o 0
o
£
o
(/]

-4

-8 .

-2 -1 0 1 2
Theoretical

Figure 5: QQ plot of residuals
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Figure 6: De-correlated residuals vs. exposure plot
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Supplemental Material S10: Heterogeneity in the DRMA
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Figure 7: VPC plot for assessing between-study heterogeneity in DRMA of El and GWG
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Figure 8: VPC plot for assessing between-study heterogeneity in DRMA of PA and GWG
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Supplemental Material S11: DRMA and subgroup analyses of the association between changes in PA and GWG

Main analyses Predicted change in GWG 95% Confidence Interval P value for El AlIC
(kg)
Per 100 kcal/day increase in El
Crude -0.24 -0.50 to 0.02 0.07 84.29
Subgroup Analyses Predicted change in GWG 95% Confidence Interval P for AlIC
(kg) subgroup
difference
Pre- / early pregnancy BMI
All BMI @ -0.14 -0.41t00.12
Overweight / Obese -0.50 -0.92 10 -0.09 0.15 84.52
Geographic location of study
East -0.51 -1.051t0 0.03
West ° 0.19 0.4 10 0.06 0.30 8545
Risk of bias in measurement of PA
High risk of bias -0.23 -0.53 t0 0.07
Low risk of bias -0.25 -0.7510 0.24 0.94 86.29
Missing data
< 10% missing -0.79 -1.20 t0 -0.38
> 10% missing -0.09 -0.31100.13 0.004 78.70
< 20% missing -0.36 -0.70t0 -0.13
> 20% missing -0.10 -0.47 10 0.27 0.32 83.51
GWG assessment method
Self-reported pre-pregnancy weight -0.28 -0.60 to 0.03 0.54 85.92
Measured early pregnancy weight -0.10 -0.61 to 0.41

@ BMI was based on the inclusion/exclusion criteria of each study. One study included only women with normal BMI was grouped
into the “All BMI” groups ° A study conducted in Istanbul in Turkey was classified as “Western”.*® Abbreviations: AIC: Akaike
Information Criterion, GWG: gestational weight gain, PA: physical activity, SMC: standardized mean change,
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Supplemental Material S12: Leave-one-out analysis

Analyses of El:

P1

P2

P3

P4

P5

P&

P7

Ps

P3

P10

P14

P15

P16

P17

P18

StudylD Coefficient Cl_lower

10

11

12

13

14

15

17

18

19

20

21

0.305

0.268

0.295

0.252

0.308

0.322

0.286

0.256

0.333

0.310

0.293

0.308

0.273

0.265

0.321

0.388

0.273

0.288

0.289

0.292

-0.029

-0.097

-0.021

-0.086

-0.030

0.011

-0.083

-0.098

0.028

-0.044

-0.016

-0.049

-0.053

-0.035

0.019

0.204

-0.064

0.100

-0.070

-0.022

Cl_upper
0.640
0.633
0.610
0.550
0.645
0.633
0.655
0.610
0.638
0.664
0.601
0.664
0.598
0.565
0.623
0.572
0.609
0.475
0.645

0.6086

P_value
0.073
0.150
0.067
0.143
0.074
0.043
0.129
0.157
0.032
0.086
0.063
0.091
0.101
0.083
0.037
0.000
0.112
0.003
0.115

0.068

Analyses of PA:

P1
P2
P3
P4
P5
P6
PT
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18

P19

18

StudylD Coefficient

17

18

20

21

-0.253

-0.185

-0.237

-0.230

-0.249

-0.228

-0.222

-0.120

-0.257

-0.286

-0.278

-0.262

-0.213

-0.234

-0.232

-0.166

-0.281

-0.254

-0.233

-0.253

Cl_lower
-0.532
-0.456
-0.499
-0.489
-0.521
-0.495
-0.535
-0.477
-0.516
-0.569
-0.529
-0.536
-0.494
-0.494
-0.492
-0.372
-0.534
-0.510
-0.493

-0.519

Cl_upper
0.026
0.065
0.025
0.030
0.022
0.039
0.091
0.097
0.003

-0.003
-0.027
0.012
0.067
0.025
0.028
0.040
-0.028
0.002
0.028

0.012

P_value
0.075
0.141
0.076
0.083
0.072
0.094
0.165
0.194
0.053
0.048
0.020
0.061
0.136
0.077
0.081
0.114
0.029
0.052
0.080

0.061



Supplemental Material S13: Sensitivity analyses of DRMA of El and PA with GWG

DRMA of El and
GWG

Accounting for cluster-
RCTs:

Adjusting the sample sizes of cluster-RCT study
groups using the ICC from the study reporting
the largest ICC*:

0.30 kg additional GWG, 95% CI: -0.03 to 0.63.
Using the ICC from another study®:

0.30 kg additional GWG, 95% CI: -0.02 to 0.62.
Excluding cluster-RCTs

0.29 kg additional GWG, 95% CI: -0.09 to 0.67.

Timing of EI and GWG
assessment

Excluding studies that assessed El only to mid-
pregnancy:®"*?

0.31 kg additional total GWG, 95% CI: -0.03 to
0.65 kg.

Excluding studies that assessed GWG only to
mid-pregnancy:®’

0.33 kg additional total GWG, 95% CI: 0.03 to
0.64 kg.

DRMA PA and
GWG

Different correlation

coefficients for estimating

variance of SMCC:

1 (original): -0.24 kg, 95% CI. -0.50 to 0.02, p=
0.072

2:-0.13 kg, 95% CI: -0.39 to 0.13, p=0.341
3:-0.18 kg, 95% ClI: -0.37 to 0.01, p=0.063

4:-0.36 kg, 95% CI: -0.73 to 0.02, p=0.061

Accounting for cluster-
RCTs:

Adjusting the sample sizes of cluster-RCT study
groups using the ICC from the study reporting
the largest ICC*:

0.23 kg less GWG, 95% CI: -0.51 to 0.05.

Using the ICC from another study,*

0.24 kg less GWG, 95% ClI: -0.51 to 0.03.
Excluding cluster-RCTs

0.23 kg less GWG, 95% CI: -0.52 to 0.06.

Timing of assessment of
PA and GWG

Excluding studies that assessed PA only to mid-

19




pregnancy®'®%

0.30 kg less total GWG, 95% ClI: -0.55 to -0.05
kg.

Excluding studies that assessed GWG only to
mid-pregnancy®":

0.26 kg less total GWG, 95% CI: -0.52 to 0.00
kg.
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Supplemental Material S14: Strengths and limitations of using SMC for PA:

One other key strength of our study is that we employed SMC as the estimate of
change in PA over the course of pregnancy, so we were able to synthesize data from all
studies, regardless of the metric used (e.g., steps per day, physical activity score, etc.),
thereby increasing the number and representativeness of included studies.

However, the employment of SMC for PA is not without limitations. Theoretically, the
use of the SMC is justified, as measures of change across studies of the same construct
using different scales may be interpreted as linear transformations of each other.*” However,
to use the SD as a scaling factor, between-study variation in SD is assumed to only reflect
differences in measurement scales, and not differences in the reliability of measurement
tools, or true variability among study designs®"~°. If the variance in PA at baseline or follow-
up differs between primary studies, studies that enrolled a more heterogeneous group of
women will yield smaller SMCs than those enrolling a more homogeneous population, even if
the raw mean difference was identical.®
Regarding alternative estimates of changes in El and PA we could have used, while some
studies reported usable estimates such as changes from baseline, directly adjusted for
baseline values, irreconcilable differences between studies prevented us from using these

values in our analyses.
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